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Adam Szyszka*

Editorial

https://doi.org/10.2478/ijme-2019-0006

Welcome to the second issue of the International Journal of Management and Economics (volume 55)!
In this issue, we offer three papers in finance, two in economics, and one in management. Four of 

them are based on the original empirical research, and there are two conceptual characters. Taking into 
account a geographical approach, we have one paper dedicated to the analysis of Turkish stock market, 
one about South Asian economies, and one paper analyzing the business models with global range. There 
are also three papers using data from Poland but with international context or possible universal extension 
of conclusions.

The issue starts with the paper by Sleiman Karime, entitled “Political News and Stock Market Reactions: 
Evidence from Turkey over the Period 2008–2017.” The primary aim of the study is to examine the impact 
of political news on the returns and volatility of Borsa Istanbul 100 Index (BIST-100). The author employs 
univariate time series analysis and various nonlinear volatility models and delivers several interesting 
findings. First, there seems to be a significant impact of political news on the returns and volatility of BIST-
100 Index. Second, negative shocks derived from bad news tend to have a significant impact on the returns 
and volatility, whereas positive shocks derived from good news do not tend to have any significant impact 
on the returns but on decreased volatility. The analysis also reveal the presence of so-called leverage effect, 
which means that the impact of the positive shocks to the volatility is smaller than that of the negative 
shocks of the same magnitude. Finally, political news, both good and bad, can affect stock return and stock 
return volatility in different directions, and this direction is time varying.

The second paper, entitled “Testing Trade-Off Theory and Pecking Order Theory under Managerial 
Overconfidence” is by Elżbieta Bukalska. This study represents a relatively young trend of research named 
behavioral corporate finance in which psychological factors of managers are taken into account in order to 
explain various corporate decisions. The paper challenges the neoclassical theories of corporate capital 
structure and search the pattern of financing decisions of overconfident managers. The study is based on a 
sample of 145 private Polish companies. Their managers were tested for overconfidence based on interviews, 
and financial data from the period 2010–2015 were used to calculate the standard set of financial ratios. 
The analysis reveals that overconfident managers display reverse pecking order preference: their firms 
use more equity to finance the deficit, and they have a higher equity ratio in static terms. This finding is 
counterintuitive and inconsistent with a number of earlier studies. The author attributes the different results 
to different proxies for overconfidence and different sampling (public or private companies). There is also 
another interesting point resulting from this research—companies managed by overconfident managers 
show bigger demand for capital due to higher total assets that indicate possible impact of overconfidence 
not only on financial but also on investment corporate decisions.

In the third paper, “The Relations Between the Quality of Financial Statements and Corporate 
Governance,” Iwona Franczak underlines the importance of the relation between the quality of financial 
statements and the application of corporate governance principles. The study refers to Polish and the EU 
regulations on financial reporting and corporate governance.

The next paper, “Business Models Innovation Based on Crowds. A Comparative Study,” by Katarzyna 
Kubiak and Anna Wziątek-Kubiak, presents how information technology impacts business models and 
makes interaction between consumers and companies more common. The aim of the paper is to analyze and 
compare crowdsourcing business models of three substantially different product and content companies 
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functioning globally online: Threadless, iStockphoto, and Quirky. The authors point out differences and 
similarities between those firms. They also offer more general observations and insights that could be 
valuable for any other entities already involved or potentially interested in crowdsourcing.

The fifth article is placed in pubic economic law literature, namely in the area of regulations of national 
markets for gas fuels and electricity in the lieu of EU legislation. Marcin Marszałek in his paper enititled 
“Legal and Institutional Aspects of Public Forms of Electricity or Gas Fuel Trading in Poland versus the 
Conditions in the Common Energy Market” presents a “legally, technically and economically empowered 
suggestion for a clear definition of a competitive market of gas fuels and electricity of a Member State in 
order to be utilized within transborder trade of these utilities, as required by the EU legislation.” He strongly 
argues for public forms of trading, the energy exchange market and the regulated market, and, only to a 
limited extent, for public procurement.

The final paper of this issue, “Investigating the Effect of Governance on Unemployment. A Case of South 
Asian Countries,” is by Aiza Shabbir. With the use of a panel vector error correction model (VECM) and a set 
of data for the period 1994–2016, this study aims to investigate the short run and long run relation between 
economic variables and the unemployment rate in South Asian countries. The initial outcome of the analysis 
shows a negative and significant relation among governance, internet users, mobile cellular subscriptions, 
fixed broadband subscriptions, and human capital with an unemployment rate of South Asian economies. 
In contrast, financial activity and population growth have a positive and significant relation with the 
unemployment rate. Finally, Granger causality test indicated bidirectional causality between governance 
and unemployment rate, while internet users and fixed broadband subscriptions showed unidirectional 
causality with the unemployment rate. Population growth, financial activity, mobile cellular subscriptions, 
and human capital showed no causality in the short run. This paper offers a set of interesting observations 
that may shed new light on factors driving unemployment in South Asian countries.

We hope that the variety of approaches and subjects considered in the current issue will interest many 
readers and will become a good source of inspiration and further research. Enjoy reading!
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Abstract: The primary objective of the study is to examine the impact of political news (good and bad news) on 
the returns and volatility of Borsa Istanbul 100 Index (BIST-100). Sample data cover the period from January 
2008 to December 2017. The main sample was divided into two subperiods to insulate the dominating impacts 
of both the 2008 Global Financial Crisis and 2013 Federal Reserve Tapering on Turkish stock markets. The 
daily stock market data were collected from the Electronic Data Delivery System (EVDS) web service, while 
political news headlines were collected from the Guardian newspaper. Different nonlinear volatility models 
(symmetric and asymmetric Generalized AutoRegressive Conditional Heteroskedasticity [GARCH]-type 
models) were used to model and estimate BIST-100 volatility in response to political news. The findings of the 
paper highlight four main results. First, there seems to be a significant impact of political news on the returns 
and volatility of BIST-100 index. Second, negative shocks derived from bad news tend to have a significant 
impact on the returns and volatility of BIST-100, while positive shocks derived from good news do not tend 
to have any significant impact on the returns, but decreased returns volatility. Third, political news, both 
good and bad, can affect stock return and stock return volatility in different directions, and this direction is 
time-varying. Fourth, the findings strongly reveal the presence of “Leverage Effect” in the returns of BIST-100 
index. Therefore, one can say that political uncertainty is still a problem for the Turkish stock market.

Keywords: uncertainty, shock, return, volatility, BIST-100, GARCH
JEL Classification: C22, G11, G12, G14
Extracted from the thesis: Political News and Stock Market Reactions: Evidence from Turkey over the 
Period 2008-2017, Graduate School of Social Sciences, Anadolu University, 2018.

1  Introduction
Whether the Turkish financial market is efficient, and major news such as the political news headlines of 
credible newspapers can affect to market prices are attractive questions for both researchers and investors, 
especially in the era of the new information revolution, the revolution that has triggered a serious boom 
in formulating events and news, presenting them and tailoring their consumption patterns. When talking 
about the factors affecting stock prices, a substantial number of researchers and economic specialists agree 
that economic and political variables are among the main driving forces behind stock market movements.

In the last decades and with the rapidly changing dynamics of trade and investment internationalization, 
political risk has gained more significance for policy makers. Political risk, as a concept, was proposed 
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firstly in the 1960s as a part of country risk, related with a country’s insolvency. Political risk can be defined 
as the possibility that the performance of a particular investment can be negatively impacted by conditions 
related to unexpected changes or extreme events in the domestic or international political scene [Sottilotta, 
2013]. Therefore, understanding the components of country risk and their correlation with financial 
markets’ volatilities and returns is of great significance, especially given the increasing extent of the global 
nature of investment portfolios [Erb et al., 1996].

The relationship between political events and financial market prices was illustrated by numerous 
studies before and proven by many researchers. Cuban crisis in 1962, unification process of Germany during 
1989–1990, October 30, 1995, Quebec referendum and September 11, 2001, attacks are major examples of 
the key world events that had an impact on financial markets. Bilson et al. [2002] suggest that political risk 
has a great role in explaining return variations in emerging markets. Białkowski et al. [2008] postulate that 
country’s income distribution and growth are significantly affected by its politics. Osa [2014] contend that 
values of stock markets vary extremely in the periods of political transition.

When studying the case of Turkey over the last 10 years (2008–2017), one can notice a large number 
of major political events. Continuous terrorist attacks in the Turkish biggest provinces and border cities, 
election of Recep Tayyip Erdoğan as the Turkish president, tension with Europe and with some Middle 
East countries, signing a landmark accord with Armenia, signing a gas deal with the European Union, 
Gezi Park protests movement, downing of the Russian Jet, 2016 coup attempt and the 2017 Constitutional 
Referendum. Hence, it is not out of the question that Turkey’s political situation has had a role in the 
pricing of stocks traded on Turkish exchanges.

The objective of this paper is to explore the impact of political news on a country’s financial market, 
more specifically, the Turkish stock market, represented by the Borsa Istanbul 100 (BIST-100) index. 
The study may contribute to the existing literature in the following way. First, it investigates the period  
2008–2017, a critical period in the modern political history of Turkey, in which two fateful events were 
occurred (2016 Coup Attempt and 2017 Constitutional Referendum), which the current literature lacks. 
Second, to the best knowledge of the authors, current literature lacks the empirical evidence regarding the 
impact of political news on the Turkish stock market performance and volatility using different nonlinear 
volatility models together and covering the same study period. The remainder of the paper is organized 
as follows. Literature review section presents the literature review on the effect of political news on stock 
market. Methodology section describes the methodology used for estimating stock returns and volatility. 
Findings section discusses the empirical findings. Finally, Conclusions section presents the conclusion.

2  Literature review
In the literature, there are several studies examining the relationship between political news and stock 
markets using ARCH/GARCH models, and the majority of studies found an impact of good and bad political 
news on stock market return and volatility (a negative impact for negative news and a positive impact for 
positive news).

For instance, Kim and Mei [1994] investigated the impact of political risk on the Hong Kong equity 
market. The study adopted an event study methodology to examine the direct impact of political changes 
in security returns. The study also constructed Components–Jump model in order to quantify the market 
volatility reaction to political events. The model consists of two parts, the fundamental ARCH-derivative 
model of Engle and Lee [1993], which serves in capturing time-varying nature of long-term volatility, and the 
Jump/Poisson process, which explicates return shocks. The primary sample covered the period from 1989 to 
1993, and data utilized are daily, weekly, and quarterly stock returns data derived from the Hang Seng Index. 
Political news was extracted from the Wall Street Journal and the New York Times. The results from the study 
indicated that political events occurred during the sample period have significantly impacted movements in 
the index of Hang Seng. Moreover, volatility effects of the political risk variables were also significant.

İlkuçan [2004] analyzed the direct impact of political news on the intra-daily performance of Istanbul 
Stock Exchange index ISE-100. The study covered the period between 2002 and 2003. Domestic and foreign 
political news data were collected from the Reuters Turkish language news service. İlkuçan employed 
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an event study methodology and GARCH (1,1) model. The study resulted that political news significantly 
increased both the mean and variability of ISE-100 returns. Furthermore, key political news such as the 
news about Iraq war, Cyprus peace negotiations, and November 2002 elections had significantly impacted 
the intra-daily ISE-100 index returns.

Beaulieu et al. [2006] examined the short-run effect of the October 30th, 1995 referendum on the common 
stock returns of Quebec firms. A classic event study methodology was used to measure the economic impact 
of the referendum on the value of 102 firms headquartered in Quebec and listed on the Montreal Stock 
Exchange and/or on the Toronto Stock Exchange. The study also used the GARCH model to estimate the 
volatility of stock returns and assess whether the significance of abnormal returns is influenced by variable 
volatility. The results showed that uncertainty regarding the outcome of the referendum has had an effect 
on the stock returns of the Quebec firms. The study also indicated that Quebec firms exposed to political 
risk are the firms most affected by the referendum.

Białkowski et al. [2008] tested whether national elections stimulate greater volatility in the stock market 
by investigating a broad international sample (containing all Organization for Economic Co-operation and 
Development [OECD] member states) excluding Iceland, Luxembourg, and Slovakia. The sample included 
134 elections took place in the period between 1980 and 2004. An event study methodology was employed 
to gauge the impact of elections on the second moment of return distribution, while GARCH models served 
as a benchmark for measuring abnormal volatility and for isolating the country-specific component of 
variance. The results indicated that the variance in the country-specific component of index return was 
simply doubled during the week around election day, which demonstrates the investor’s surprise about the 
outcomes of the elections.

Suleman [2012] studied the effect of good and bad political news on the return and volatility of 
Pakistan’s Karachi Stock Exchange (KSE100) Index and eight-sector indices. Index data consisted of daily 
closing prices and ranged from 1992 to 2010. Suleman selectively collected 186 political news items. The 
study employed the Exponential Generalized Autoregressive Conditional Heteroscedastic (EGARCH) model 
of Engle and Ng [1993]. Results of the study indicate that good and bad political news have different impact 
on stock return and volatility, precisely, good news has positive impact on stock returns, and decreased 
volatility, while bad news has negative impact on returns and increased volatility. Moreover, the results 
confirmed that bad news has a stronger impact on the volatility than good news.

Kulwarothai [2013] conducted a study examining the effect of political risk (measured through political 
news) on the return volatility of Thai Stock Exchange (SET) between 2006 and 2011. The study used 
GARCH-M and EGARCH-M models. Results demonstrated that political news significantly impacts stock 
return volatility, and negative shocks derived from unfavorable news have greater effect on the volatility 
than positive shocks derived from favorable news.

3  Methodology
The findings of the study were obtained using a quantitative research methodology. In order to test whether 
the presence or absence of good and/or bad political news has an impact on stock market returns and 
volatility, a correlational study was conducted. The statistical technique used in the paper is univariate time 
series analysis. The research design of this paper is based on the following two hypotheses; H(1): There is 
a significant effect of political news releases on both stock market returns and volatility, H(2): Bad political 
news has greater effect on stock market returns and volatility than good news.

3.1  Sample

Stock market data cover the period from January 2008 to December 2017 and include 2441 observations. The 
main sample was also divided into two subperiods to insulate the dominating impacts of both the 2008 Global 
Financial Crisis and 2013 Federal Reserve Tapering on the overall Turkish economy, and especially on BIST-100 
index. Thus, the first subperiod spans the time from January 2008 to May 2013 and includes 1336 observations, 
while the second subperiod runs from June 2013 to December 2017 and includes 1105 observations.
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During the overall study period, a total of 324 out of almost 3000 political news headlines were 
carefully selected, categorized, and analyzed. Selection criteria was based on ambiguity avoidance, 
meaning that, if the news headline is not obviously declaring a good or a bad political event that 
would clearly impact the country’s economy and the response of both domestic and foreign investors, 
the day is classified as a nonevent day, and when there is more than one political event per day, the 
event selected is the one which is expected to have a stronger impact on investors’ stock investment 
decision. Furthermore, news was classified according to their apparent “political” nature and 
immediate potential impact on the market in the short run, more than to their possible consequences 
that may occur in the long run.

It’s also important to clarify that classification of Good news and Bad news was as objective as 
possible, and news was classified not only on the basis of their content, but also were classified and 
seen through an eye of a profit-driven and information-seeking “investor,” not through that of an 
ideologized individual or general public. Besides, contrary to some other literature, news classification 
was performed manually, without the use of text categorization and mining softwares, thus, it was 
based on the subject or the political purport of the news, not on specific or predetermined keywords 
such as “coups,” “protest,” “accord,” “reforms,” “ceasefire,” and so on, and this is because that 
classification may be misleading if the keywords relied upon do not accurately reflect the real whole 
situation or the main message of the news headline. Table 1 provides an example and additional 
explanation of the categorizing criteria.

3.2  Data collection

The study is based on secondary data analysis. To examine the impact of political news on stock market 
returns and volatility, BIST-100 index was used as a capitalization-weighted index which represents the 
Turkish national market companies, other than investment trusts.

Table 1. Political news headlines categorizing criteria

News headlines Categorizing Decision

Kurdish leader Abdullah Ocalan declares ceasefire with Turkey. Good News Included
Vladimir Putin: Turkey’s downing of Russian jet “a stab in the back.” Bad News Included
Turkey and United States “agree in principle” to provide air support 
for Syrian rebels.

Nonevent Excluded

Dilek Öcalan, niece of jailed Kurdish leader, enters Turkish 
parliament.

Nonevent Excluded

Good news Political news with positive nature, which are expected 
to increase stock market investors’ appetite such as:
– signing new deals and accords
– declaring ceasefire
– ending conflicts
– peaceful and successful elections
– quick and easy government formation
– fruitful diplomatic visits
– freeing prisoners, etc.

Bad news Political news with negative nature, which are expected 
to decrease stock market investors’ appetite such as:
– military incursion into a war zone
– protest movements
– coup attempts
– bombing attacks
– detaining journalists
– cut off diplomatic relations
– unfair elections, etc.
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3.2.1  Data source

Time series data of the study consist of daily closing prices, presented in local currency (TRY) and collected 
from the EVDS web service developed by the Central Bank of the Republic of Turkey. The data on political 
news events were collected from the Guardian newspaper, one of the world’s deep-rooted news organizations. 
The reason behind choosing the Guardian as a foreign source of news was its selectivity and universality, 
especially for the growing number of foreign investors investing in Borsa Istanbul during the last years.

3.3  Empirical model

The study is focusing on the parametric models, as they are more suitable to analyze nonlinear relationships. 
Different nonlinear volatility models (symmetric and asymmetric GARCH type models) were used to test the 
two hypotheses, since they have the ability to explain major features common to financial market data such 
as leptokurtosis, volatility clustering, long memory, and leverage effects [Brooks, 2002]. The models used 
are GARCH(1,1), GARCH-M(1,1), EGARCH(1,1), and TGARCH(1,1). All models and tests were run on EViews 
9.0 software. Akaike Information Criterion (AIC) and Schwarz Criterion (SC) were considered when selecting 
the most appropriate models. Logarithmic returns were used to build returns time series, since they are time 
additive, so log return was defined as:

r BIST
BIST

BIST
  100 ln

100

100t
t

t 1

=














−

 (1)

where BIST100t means stock price at time t, r BIST100t is the return between time t − 1 and t.
Two symmetric GARCH models are used to test the effect of political news releases on BIST-100 returns 

and volatility. Therefore, in practice, one dummy variable is added to the mean and variance equations of 
the two models to indicate the presence or absence of political news. The dummy variable is:

D  1  if there is political news
0 if there is no political newsN

=






3.3.1  GARCH (1,1) model

This model was developed independently by Bollerslev and Taylor [1986]. The model proved its success 
in predicting conditional variances and had a good reputation of avoiding overfitting and being more 
parsimonious than high-order ARCH model [Brooks, 2002]. The mean and variance equations of GARCH(1,1) 
model are defined as:

r  
t t 

µ ε= +  (2)

u  
t t t
2

1 1
2

1 1
2σ ω α β σ= + +

− −
 (3)

where w, a1, and b1 are the three parameters of the model. rt is the stock return at time t, m is the average 
return, et is the error term (or unexplained return), and w > 0, a1, b1 ≥ 0, b1 > a1.

3.3.2  GARCH-M (1,1) model

The GARCH-in-mean model was developed by Engle et al. [1987]. This model can be linked to the Capital 
Asset Pricing Model (CAPM) financial theory which states that the return of a security may depend on 
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its volatility or risk. GARCH-M model adds a heteroscedasticity term into the mean equation. Another 
important feature of the model is that it can capture risk not only by using the variance series but also 
by using the standard deviation of the series [Asteriou and Hall, 2007]. The GARCH-M(1,1) model can be 
defined as:

r  
t t t 

2µ λσ ε= + +  (4)

u  
t t t
2

1 1
2

1 1
2σ ω α β σ= + +

− −
 (5)

where m and w are the constants. 
t
2λσ  is the time-varying risk premium parameter. A positive risk premium 

l indicates that asset returns are positively related to their volatility. That is to say, a positive risk premium 
value denotes that there is a positive relationship between the mean and the variance of asset return 
[Rossi, 2004].

Asymmetric models were also employed to capture the leverage effects or the asymmetric responses 
to negative and positive shocks. In simple words, asymmetric models can help in determining whether 
the influence of a negative shock to the volatility of an asset is greater than that of a positive shock of the 
same magnitude [Brooks, 2002]. Here, two asymmetric GARCH models are used to test the impact of bad 
and good political news releases on the returns and volatility of BIST-100 index. In these models, only two 
dummy variables are added “independently” to the mean and variance equations, to numerically indicate 
the occurrence and non-occurrence of bad and good events. The dummy variables are:

D D1  if Bad news
0 if otherwise

, and 1  if Good news
0 if otherwiseB G

=





=







3.3.3  EGARCH (1,1) model

The EGARCH model of Nelson [1991] is regarded as a remarkable structure with features to (1) allow good 
news and bad news to have a different impact on volatility and (2) allow big news to have a greater impact 
on volatility, whereas the standard, symmetric GARCH models do not [Engle and Ng, 1993]. The model 
suggests that there is no need to artificially impose non-negativity constraints on the model, because as 
long as the log( )

t
2σ  is modeled, then even if the parameters are negative, 

t
2σ  will be positive [Brooks, 

2002]. The EGARCH(1,1) can be written as:
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where Capital Asset Pricing Mode is the leverage effect parameter. The existence of leverage effect can be 
tested by the hypothesis that g1 < 0. The effect of shocks is asymmetric if g1 ≠ 0.

3.3.4  TGARCH/GJR-GARCH (1,1) model

Although it is known that asymmetric GARCH models are not essentially different from each other in their 
results, another asymmetric model was used to confirm the results from the EGARCH model. The threshold 
GARCH model was proposed by Glosten et al. [1993] and Zakoian [1994]. The model has a special modeling 
structure that adds a further term (dummy variable) to capture potential asymmetries in terms of negative 
and positive shocks. The TGARCH(1,1) model can be written as:

d     
t t t t t
2

1 1
2

1 1 1
2

1 1
2σ ω α ε γ ε β σ= + + +

− − − −
 (7)
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where the dummy variable d
1  if  0
0 if otherwiset

t
1

1
ε

=
<





−

−

In other words, “bad news” and “good news” are having a different impact on volatility. Good news 
has an impact a1, while bad news has an impact of a1 + 0. So, when the asymmetry term g1 > 0, this means 
that there is a leverage effect, or the impact of news is asymmetric, but when g1 = 0, the effect of news is 
symmetric [Asteriou and Hall, 2007].

3.4  Preliminary data analysis

The aim of this analysis is to check the competency of the model and the readiness of the data for the next 
analysis. From Figures 1 to 3, it is clearly seen that when the global financial crisis had struck in 2008  
BIST-100 prices witnessed a sharp decline and huge volatility. The other sharp decline occurred in the 
beginning of 2013, when the Federal Reserve signaled that the tapering of asset purchases could begin very 
early. When returning back to the collected political news and flipping through the events happened in that 
two periods, it was concluded that none of the collected news at that time was at the same importance level 
as the news of both the global financial crisis and Fed tapering (to be confirmed next section). However, the 
period from mid-2013 to the end of 2017 was much influenced by Turkey-related political events.

The withdrawal of The Kurdistan Workers’ Party (PKK) fighters from Turkish territory in March 2013 
and the victory in the constitutional referendum of April 2017 are examples of good events accompanied by 
periods of low volatility, whereas the Turkish downing of the Russian jet in November 2015 and the failed 
coup attempt of July 2016, are examples of bad events in which accompanied by periods of high volatility. 
Another important feature of the graphs is that volatility clustering is strongly discernible in the series and 
can be observed through the periods of high volatility followed by periods of high volatility and vice versa. 
Thus, one can say that there is some empirical evidence that volatility is autocorrelated.
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Figure 1. BIST-100 Index Closing Prices and Returns (January 2008–December 2017).
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Figure 2. BIST-100 Index Closing Prices and Returns (January 2008–May 2013).
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3.4.1  Summary of descriptive statistics

Descriptive statistics can help in characterizing the main features of our data. Table 2 summarizes some 
statistical properties of the daily returns of the BIST-100 index in the three periods studied. As can be 
noticed in the table, mean returns are all positive, but vary slightly across periods. The second subperiod 
appears to have a smaller mean return and standard deviation than the first subperiod.

Moreover, skewness is negative in all periods, which means that the more of the returns lie on the left 
side of the average return. The kurtosis is positive and extremely large (more than three) and this means 
there is a high probability for extreme values in the series. According to the Jarque–Bera value, the null 
hypothesis of normality can be rejected for the whole period and the subperiods, since its p value is less 
than 0.001.

3.4.2  Normality test

Additional testing for normality can be done using graphical examinations such as the Quantile–quantile 
(Q–Q) plots. Figure 4 presents the results of this examination.

The guideline for this test states that the data set is following a normal distribution if the (blue) points 
are falling on the 45°-angle reference line (red). Seemingly, all the three quantiles each appear to be non-
normally distributed and have heavy tails, since the pattern is above, below, above, and below the reference 
line. Consequently, the blue points crossed the reference line three times, which indicates that our data are 
leptokurtic.
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Figure 3. BIST-100 Index Closing Prices and Returns (June 2013–December 2017).

Table 2. Descriptive statistics of the daily returns of the BIST-100 index

Statistical indicator Full sample period First subperiod Second subperiod

Mean 0.000277 0.000327 0.000216
Median 0.000737 0.000914 0.000526
Maximum 0.121272 0.121272 0.063602
Minimum −0.132585 −0.132585 −0.110638
SD 0.016851 0.018572 0.014508
Skewness −0.288541 −0.177630 −0.556939
Kurtosis 9.147130 8.798611 8.232316
Jarque–Bera 3877.145 1878.755 1317.614
Probability 0.000000 0.000000 0.000000
Sum 0.675713 0.437161 0.238551
Sum SD 0.692872 0.460487 0.232378
Observations 2441 1336 1105
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3.4.3  Stationarity test

In this section, augmented Dickey–Fuller (ADF) unit root test was utilized for testing whether the return 
series are stationary or not. ADF test is the most widely used test for this purpose. The test statistics rejects 
the null hypothesis of the existence of unit root (non-stationarity in series) at 1% level of significance. 
Table 3 reports the results of the ADF test with an automatically selected maximum lag length (used by the 
AIC) of 26 for the full sample period, 22 for the first subperiod, and 21 for the second subperiod.

ADF statistics are statistically significant at 1% level and smaller than all their corresponding critical 
values, signaling that we can convincingly reject the null hypothesis of unit root in series, and therefore, 
conclude that return series of the three periods seem to be stationary.

3.4.4  Heteroscedasticity test

Performing a test for conditional heteroscedasticity and nonlinearity is an essential step when we think 
of using volatility models. In this section, our focus relies on the ARCH Lagrange Multiplier (LM) test 
proposed by Engle [1982]. According to Engle [1982], a time series is said to have autoregressive conditional 
heteroskedastic effects when conditional heteroscedasticity or autocorrelation in the squared series is 
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Figure 4. Quantile–Quantile (Q–Q) normal distribution plots.

Table 3. ADF unit root test for the BIST-100 return series

Critical values

Unit root test ADF statistic Prob.* 1% 5% 10%

Full period −48.34709 0.0001 −3.433 −2.862 −2.567
First subperiod −34.458 0.0000 −3.435 −2.863 −2.568
Second subperiod −36.152 0.0000 −3.436 −2.864 −2.568

ADF, augmented Dickey–Fuller.
Note: (1). MacKinnon [1996] one-sided p values. (2). Test equations include only constant term.

Table 4. ARCH–LM test for residuals of BIST-100 index returns

Full sample First subperiod Second subperiod

ARCH–LM test statistic 160.20 96.011 38.601
Prob. Chi-Square (5) 0.0000 0.0000 0.0000

Note: (1). The equations include up to five lags. (2). Null hypothesis: There is no ARCH effect in the residuals. (3). Null hypothesis 
rejected at 1%.
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present. The aim of this test, then, is to reveal the presence of ARCH effect in the residual series of the initial 
regression. Table 4 reports the results of ARCH–LM test. The examination was done after obtaining a least 
squares estimation with a simple ARMA(1,1) regression model.

The ARCH–LM test results for the equation with five lags in the test lead to strongly rejecting the null 
hypothesis in all periods, indicating that there is an ARCH effect in the returns of BIST-100, and therefore, 
GARCH models are appropriate to be used for modeling and forecasting the volatility of BIST-100 index 
returns.

4  Findings
This section presents the empirical results obtained from the symmetric and asymmetric volatility 
specifications used to model the previously observed conditional heteroscedasticity. Residual diagnostic 
checking was also done to confirm the absence of serial correlation and ARCH effect in the residuals. It is 
worth mentioning that all models were estimated with normal Gaussian error distribution and data were 
analyzed based on the assumption that investors’ responses regarding political news headlines are reflected 
in the closing prices of BIST-100 on the same day.

4.1  The impact of political news

In this part of the analysis, both GARCH(1,1) and GARCH-M(1,1) models were used to test the first hypothesis 
that, political news releases have an impact on the returns and volatilities of BIST-100 index. In Table 5, 
the empirical results from GARCH(1,1) model for the full sample period indicate that political news releases 
have no significant impact on the returns and volatility of BIST-100 index, since the coefficients of the 
dummy variable DN in the mean and variance equations are not statistically significant at any level.

However, when the full sample period is divided into two subperiods, the coefficients of the dummy 
variable DN for the first subperiod are positive (0.002617**) and statistically significant at 5% in the mean 
equation, and negative (−2.31E05***) and statistically significant at 1% in the variance equation, suggesting 
that political news releases had a significant impact on both BIST-100 returns and volatility during that 
period, a positive impact on returns and a negative impact on volatility.

For the second subperiod, the coefficients of the dummy variable DN are negative (−0.001916*) and 
statistically significant at 10% in the mean equation, and positive (7.00E-06***) and statistically significant 
at 1% in the variance equation, indicating a close similar impact result as the first subperiod, but with 
opposite signs.

The coefficients of the estimated ARCH a1 and GARCH b1 terms are positive and highly significant at the 
1% level for all periods, suggesting the high existence of ARCH and GARCH effects in the returns of BIST-100 
index. Further, the coefficients of GARCH term are quite larger than that of the ARCH term, indicating that 
the market has a memory lasting for more than one period.

Moreover, persistence in volatility clustering was also tested by calculating the sum of the coefficients 
of the estimated parameters a1 and b1. The coefficients of a1 + b1 are close to unity for all periods, indicating 
a relatively high level of persistence in volatility clustering. In other words, the effect of volatility shocks 
tends to die out slowly, which in term might imply an inefficiency of the studied stock market [Arora, 2013].

Results from GARCH-M(1,1) model showed near similar results as were seen with GARCH(1,1) model. 
The model, as known, allows the conditional mean to depend on its own conditional variance or standard 
deviation. From estimation results in Table 5, the time-varying risk premium parameter a3 in the mean 
equation is negative for all periods, meaning that the findings failed to prove the expected positive 
relationship between the returns and volatility of BIST-100 index. However, it is worth mentioning that if 
there was a positive relationship between volatility and returns of BIST-100 index, it was better captured by 
the standard deviation.

Results from symmetric GARCH models (after dividing the main sample into two subperiods) are in line 
with those of Kim and Mei [1994] who found that political events have a significant and measurable impact 
on the returns and volatility of Hang Seng index for the period 1989–1993.
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Results from asymmetric GARCH models are more detailed and tend to be of superior accuracy than the 
results from symmetric models, because they help in quantifying the magnitude of the impact of both news 
categories and testing if one category has the dominant impact on the results among the other category. In 
the next two parts, both EGARCH(1,1) and TGARCH(1,1) models were used to test the second hypothesis that 
bad political news has a greater effect on stock market returns and volatility than good news.

4.1.1  The impact of good news

Table 6 reports the empirical results from EGARCH(1,1) and TGARCH(1,1) models for the impact of good 
political news on BIST-100 index. The results from both models indicate that good political news has no 
significant impact on the returns of BIST-100 index for all the studied periods. This is evidenced by the 
coefficients of good news dummy variable DG in the mean equation part, which is insignificant in all models 
and periods.

However, some interesting results arose from the variance equations of both models. Results from EGARCH 
show that good political news has a negative (−0.071438**) and significant impact on the volatility during 
the second subperiod. Moreover, results from TGARCH also show a negative (−2.17E-05**) and significant 

Table 5. Estimation of GARCH(1,1) and GARCH-M(1,1) for BIST-100 with political news

Model
GARCH(1,1) GARCH-M(1,1)

Full sample First subperiod Second subperiod Full sample First subperiod Second subperiod

Mean equation
a0 0.001111*** 0.001128** 0.000948** 0.001978* 0.002472* 0.002450
a1 −0.002174 0.031160 −0.054024* −0.002785 0.029342 −0.055269*
a2 −0.000760 0.002617** −0.001916* −0.000780 0.002426* −0.001862*
a3 −0.061635 −0.091964 −0.118868

Variance equation
w 7.41E-06*** 1.00E-05*** 6.43E-07 7.36E-06*** 9.94E-06*** 6.57E-07
a1 0.076551*** 0.102251*** 0.015308*** 0.076102*** 0.102292*** 0.015462***
b1 0.898723*** 0.874146*** 0.972044*** 0.899766*** 0.874655*** 0.972123***
a2 −4.46E-06 −2.31E05*** 7.00E-06*** −5.14E06 −2.37E-05*** 6.71E-06***
a1 + b1 0.975274 0.976397 0.987352 0.975868 0.976947 0.987585
AIC −5.526698 −5.393872 −5.765890 −5.526090 −5.393065 −5.764631
SC −5.510059 −5.366623 −5.734145 −5.507075 −5.361924 −5.728350

Standardized residuals (12)
AC 0.050 0.062 0.030 0.048 0.060 0.029

Standardized residuals squared (12)
AC 0.012 0.012 0.052 0.012 0.012 0.051

ARCH–LM Test (12)
Obs*R2 9.984522 9.742550 13.28401 9.960117 9.442707 13.38535

AIC, Akaike Information Criterion; SC, Schwarz Criterion.
Note: The results in the table are derived based on the following symmetric GARCH(1,1) and GARCH-M(1,1) models: 
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impact of good news on volatility during the full sample period. Suggesting that, good news, as was expected, 
decreased BIST-100 index’s return volatility during the full sample period and the second subperiod, with 
greater magnitude during the second subperiod which spans from June 2013 to December 2017. This result is 
in line with the findings of Suleman [2012], who analyzed the consequences of political news on KSE between 
1992 and 2010 and found that good news has decreased KSE-100 index’s return volatility.

Table 6 also presents the results of asymmetry and leverage effect in the returns of BIST-100 index. As 
seen in the variance equation part for all periods tested, the value of g1 is negative in EGARCH estimations 
and positive in TGARCH, indicating the presence of leverage effect, which means that the impact of the 
positive shocks to the volatility of BIST-100 index is smaller than that of the negative shocks of the same 
magnitude.

4.2  The impact of bad news

After testing BIST-100 index reaction to political news, and quantifying the impact of good news 
on stocks, it is time to check the impact of bad news to better understand why the results of the “full 

Table 6. Estimation of EGARCH(1,1) and TGARCH(1,1) for BIST-100 with good news

Model
EGARCH(1,1) TGARCH(1,1)

Full sample First subperiod Second subperiod Full sample First subperiod Second subperiod

Mean equation
a0 0.000724*** 0.000906** 0.000333 0.000729** 0.000934** 0.000522
a1 0.005798 0.057195* −0.040277 0.008394 0.043277 −0.050734
a2 −0.000510 −0.000947 0.000183 −0.000632 −0.000833 0.000335

Variance equation
w −0.366020*** −0.433170*** −0.138736*** 1.02E-05*** 1.02E-05*** 3.25E-06***
a1 0.147939*** 0.192757*** 0.003007 0.035126*** 0.053410*** −0.008972*
g1 −0.07549*** −0.084255*** −0.058738*** 0.092297*** 0.105968*** 0.040310***
b1 0.969516*** 0.965389*** 0.984060*** 0.881138*** 0.863366*** 0.970516***
a2 −0.047879 0.012282 −0.071438** −2.17E-05** −2.13E-05 −1.08E-05
a1 + b1 1.117455 1.158146 0.987067 0.916264 0.916776 0.961544
AIC −5.540874 −5.395254 −5.785344 −5.540191 −5.400103 −5.769109
SC −5.521858 −5.364113 −5.749063 −5.521175 −5.368962 −5.732828

Standardized residuals (12)
AC 0.052 0.060 0.043 0.055 0.028 0.048

Standardized residuals squared (12)
AC 0.032 0.032 0.061 0.028 0.028 0.073

ARCH–LM test (12)
Obs*R2 15.58045 18.11254 16.88094 12.18862 13.19092 13.47925

AIC, Akaike Information Criterion; SC, Schwarz Criterion.
Note: The results in the table are derived based on the following asymmetric EGARCH(1,1) and TGARCH(1,1) models: 
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sample” period have indicated an insignificant impact of political news on the returns and volatilities of 
the studied index. So, this will help in determining if the impact of bad news variable was absorbed by 
the impact of good news variable when the two variables were combined into one inclusive or general 
variable (political news).

Table 7 reports the empirical results from EGARCH(1,1) and TGARCH(1,1) models for the impact of bad 
political news on BIST-100 index. The results from both models for the full sample period indicate that bad 
political news has no significant impact on the returns and volatilities of BIST-100 index, this evidenced 
by the insignificant coefficients of the bad news dummy variable DB in the mean and variance equations.

Nevertheless, results from both models for the first and second subperiods suggest that there is a 
statistically significant impact of bad news on the returns and volatility of BIST-100 (with a relatively higher 
significance level associated with the second subperiod), which is clearly shown by the coefficients of DB in 
the mean and variance equations in Table 7.

Therefore, it can be concluded that (1) The impact of bad news variable might be absorbed by the impact 
of good news variable when the “general” political news variable was analyzed alone, (2) It seems that the 
assumption of the impacts of both the 2008 Global Financial Crisis and 2013 Federal Reserve Tapering on 

Table 7. Estimation of EGARCH(1,1) and TGARCH(1,1) for BIST-100 with bad news

Model
EGARCH(1,1) TGARCH(1,1)

Full sample First subperiod Second subperiod Full sample First subperiod Second subperiod

Mean equation
a0 0.000821*** 0.000743* 0.000744* 0.000774** 0.000716* 0.000934**
a1 0.006147 0.059654** −0.046279 0.008156 0.042385 −0.054156*
a2 −0.001054 0.003145** −0.002748*** −0.001045 0.003549** −0.003142***

Variance equation
w −0.335437*** −0.380741*** −0.142205*** 8.82E-06*** 1.06E-05*** 7.00E-07
a1 0.139369*** 0.184271*** 0.013892 0.033089*** 0.049834*** −0.014458**
g1 −0.071022*** −0.079453*** −0.050282*** 0.092487*** 0.100430*** 0.039582***
b1 0.972227*** 0.969907*** 0.985540*** 0.886495*** 0.870900*** 0.978532***
a2 −0.030995 −0.145424*** 0.034923** −1.11E-06 −2.82E-05*** 1.18E-05***
a1 + b1 1.111596 1.154178 0.999432 0.919584 0.920734 0.964074
AIC −5.541641 −5.401561 −5.789227 −5.539515 −5.406895 −5.782023
SC −5.522625 −5.370420 −5.752947 −5.520500 −5.375754 −5.745742

Standardized residuals (12)
AC 0.050 0.059 0.033 0.053 0.064 0.036

Standardized residuals squared (12)
AC 0.031 0.025 0.058 0.026 0.022 0.063

ARCH–LM Test (12)
Obs*R2 15.72301 16.89227 13.51268 12.02281 12.06731 11.94038

AIC, Akaike Information Criterion; SC, Schwarz Criterion.
Note: The results in the table are derived based on the following asymmetric EGARCH(1,1) and TGARCH(1,1) models: 
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the BIST-100 is justified, evidenced by the significant results obtained when the full sample period was 
split into two subperiods, (3) Political news, both good and bad, can affect stock returns and stock return 
volatility in different ways or directions, and this direction differs across periods (a time-varying direction). 
Accordingly, in our case, the impact direction during the first subperiod was positive for the returns and 
negative for the volatility, whereas it was negative for the returns and positive for the volatility during the 
second subperiod. This conclusion, is to some extent, in line with the findings of [Kulwarothai, 2013] who 
studied SET in 2006–2011 and found that stock returns and volatility vary according to political parties and 
their policies, and political news, both favorable and unfavorable, increase the volatility of stock return and 
affect stock return in different ways.

Finally, the asymmetric effect in the returns of BIST-100 index is tested again for more accuracy, and 
as observed in Table 7, the value of g1 is negative in EGARCH estimations and positive in TGARCH, which 
ensures the presence of leverage effect in stock returns. In other words, it can be concluded again that the 
impact of the negative shocks to the volatility of BIST-100 index is greater than that of the positive shocks.

4.3  Residual diagnostic and model robustness

In this part, two serial correlation tests (Correlogram-Q-statistics and Correlogram squared residuals) and 
one heteroscedasticity test (ARCH LM) were implemented to confirm the absence of both serial correlation 
and ARCH effect in the residuals after estimating GARCH models. Residual Diagnostic was done using a 
maximum lag length of 12 for serial correlation tests, and 12 lags for heteroscedasticity test.

Results from Tables 5 to 7 show that serial correlation tests for the estimated GARCH models all confirm 
the null hypothesis that there is no serial correlation in the residuals, since their p values are greater than 
0.05 for all lags (insignificant). The results also imply that all models do not longer exhibit any ARCH effect 
in the residuals, evidenced by the p values that in all cases were greater than 0.05.

Finally, fitness and robustness of the models were examined by comparing the values of AIC and SC. 
The guideline for this examination is that the lower the AIC or SC, the better is the fit of the model. The 
values of AIC and SC for every specification are reported in the previous Tables 5–7. According to those 
values, it can be said that GARCH(1,1) model is better than GARCH-M(1,1) model in capturing the symmetric 
effect of political news on the returns and volatility of BIST-100 index. While EGARCH(1,1) model is better 
than TGARCH(1,1) model in capturing the asymmetric effects of good and bad political news on the returns 
and volatility of BIST-100 index during the study periods.

5  Conclusions
Turkey’s political uncertainty arises from its geopolitical position and strategic location as a bridge between 
west and east. Since the election of Abdullah Gül as the president in August 2007, Turkey has entered a new 
era in its internal and external politics and relationships to other countries, but the question is; is this 
new era characterized by political uncertainty which adversely affecting the Turkish stock market? or one 
can say political uncertainty is no longer a problem for the Turkish stock market? This paper attempted to 
empirically answer the previous questions through examining the impact of political news on the returns 
and volatility of the Turkish stock market represented by the BIST-100 index. Different GARCH-type models 
were used to test the hypotheses, since they have the ability to explain main features prevalent in financial 
market.

The data on political news events were collected from the Guardian newspaper and split into two 
categories (good and bad) news. Time series data of the study consists of daily closing prices, presented 
in local currency (TRY), and collected from the EVDS web service developed by the Central Bank of the 
Republic of Turkey. Stock market data cover the period from January 2008 to December 2017. The main 
sample was also divided into two subperiods to insulate the dominating impacts of both the 2008 Global 
Financial Crisis and 2013 Federal Reserve Tapering on the overall Turkish economy, especially BIST-100 
index. Thus, the first subperiod spans the time from January 2008 to May 2013, while the second subperiod 
runs from June 2013 to December 2017.
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The findings of the study highlight four main results. First, there seems to be a significant impact of 
political news on the returns and volatility of BIST-100 index. Second, negative shocks derived from bad 
news tend to have a significant impact on the returns and volatility of BIST-100, while positive shocks 
derived from good news do not tend to have any significant impact on the returns, but decreased return 
volatility. Third, political news, both good and bad, can affect stock return and stock return volatility in 
different ways or directions, and this direction is time-varying. Fourth, the findings strongly reveal the 
presence of leverage effect in the returns of BIST-100 index. Therefore, one can say that political uncertainty 
is still a problem for the Turkish stock market.

Broadly, the implications of the study are that (1) in spite of Turkey’s fast-growing economy and regional 
political influence, domestic and foreign investors who plan to invest in the Turkish stock market still need 
to carefully take into consideration political risk and (2) this continuing political risk requires Turkey’s 
political and economic/financial–policy makers to work together in closer harmony and integration to 
mitigate risk and create a more secure investment environment.

This paper contributes to the existing literature mainly by covering a critical period in the modern 
political history of Turkey, since two fateful events were occurred: July 15, 2016 coup attempt and April 
16, 2017 constitutional referendum. In this paper, there are two limitations that must be addressed. The 
first limitation is associated to the news data. Selected news may not be the most appropriate to explain 
political risk and uncertainty in Turkey. The second limitation is that the study ignored all other factors 
that may also affect stock market, and focused only on the political factors, that may explain a part of 
the relationship with stock market. Thus, the research can be expanded to include further analysis on the 
industry or individual stock level, or by including other BIST indices, such as BIST 50 and BIST 30, or even 
other countries’ indices. Moreover, additional variables such as the economic variables and global factors 
could be included.
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Abstract: We address our research to the problem of managerial overconfidence and financing behavior. 
The aim of the paper is, hence, to ascertain the pattern of financing decisions of overconfident managers 
and identify the relevant capital structure theory (trade-off or pecking order theory) that can be used to 
explain financing decisions of overconfident managers. We collected a sample of 145 private companies. The 
degree of overconfidence was distinguished by surveying the managers on overestimation, overplacement, 
and overoptimism. The financial data covers the period of 2010–2015. We calculated static ratios of capital 
structure and uncovered the determinants of capital structure. We then unveiled the target debt ratios using 
Fama and French methodology and identified the difference between target and actual debt ratios. We 
also calculated the value of deficit and the sources of financing according to Shyam-Sunder and Myers. 
We found that the companies managed by overconfident managers use higher value of equity and display 
similar debt ratios. They also utilize reverse pecking order preference—trying to use internal funds and then 
turning to equity. Moreover, we noted that companies managed by overconfident managers come closer 
to target debt ratios and implement more risky fixed assets financing strategies. The significance of our 
research is that we contribute to the understanding of capital structure decisions by taking into account 
behavioral biases and conducting comprehensive research on both static and dynamic capital structure.

Keywords: trade-off theory, pecking order theory, overconfident managers
JEL Classification: G32, G40

1  Introduction
Raising capital and decide on capital structure still seems to be puzzle. Still, much research has been devoted 
to investigating the issue, and there are theories that have been developed to try to explain company-
financing behavior. There is especially a lot of research that tackles this by applying trade-off theory (TOT) 
and pecking order theory (POT) assumptions. The results, however, of extensive attempts leave us with no 
consistent answer.

The lack of consensus on a theory that might explain financing decisions was a trigger to bring other 
factors into the analysis. Recently, behavioral factors have been included into explaining financing decision-
making. One of intensively studied behavioral bias herein is overconfidence.

Overconfidence is one of the most catastrophic cognitive biases [Plous, 1993], yet although there is 
much research on overconfidence, there is no one measure of overconfidence. Indeed, while the financing 
and capital structure of companies managed by overconfident managers has been researched, the results 
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of such study provide no consistent conclusions: some show that companies managed by overconfident 
managers use excessive debt, whereas others show debt conservatism.

In our study, we posed several research questions on financing decisions of companies managed 
by overconfident managers and the aim of the study is to carry out comprehensive research in this 
field. We want to identify applied static debt ratio and the factors affecting financing decisions. We, 
hence, attempted to ascertain the target capital structure for each company (according to TOT) and to 
recognize the distance of actual capital structure from target capital structure, as well as the value of 
deficit and sources of deficit financing (according to POT). The analysis was carried out by comparing 
two subsamples: companies managed by overconfident managers and companies managed by 
nonoverconfident managers.

The originality of our research lies in our applying a unique way of identifying and measuring 
overconfidence. The added value is that we comprehensively tackled the problem of financing and 
capital structure. We tried to find a pattern in the static and dynamic capital decisions and to recognize 
the factors affecting applied capital structure. Of note, most of the existing research compares only debt 
ratio differences of companies managed by overconfident and nonoverconfident managers. We contribute 
research into the capital structure decision-making of overconfident managers by calculating not only debt 
ratio or financial leverage but also recognizing the financing strategy of fixed assets. Herein, we applied 
TOT and the methodology of setting a target debt ratio [Fama and French, 2002]. We applied POT and 
methodology of calculating a value of deficit and sources of its financing [Shyam-Sunder and Myers, 1999]. 
This approach (setting a target debt ratio, calculating deficit, and ascertaining sources of financing) has 
never been previously applied in research on overconfidence and financing decisions.

Our research covers the unique characteristics of managers (overconfidence) and the specific features of 
companies (general and financial data). The companies assessed in our work are private Polish companies. 
We chose Poland because this country has low research coverage, yet it is quite interesting in terms of 
applied capital structure theories. Poland has a specific geopolitical location and has an economic culture 
that seeks close political and economic connection with Western countries. This is quite important because 
most research on overconfidence is on management practices in well-established Western countries 
(especially the United States), but individual cognitive process depends on cultural context (e.g., Exposure 
individualism and collectivism). The concepts of individualism and collectivism have been widely discussed. 
Chui et al. [2010] and Ferris et al. [2013] find that people in an individualistic culture are more likely to be 
overconfident. According to the GLOBE report the dimension of collectivism and individualism [House et 
al., 2004; Antonczyk and Salzmann, 2014], the collectivism index for Poland is 5.74, whereas for the United 
States it is 5.77 (on 1–7 scale), which makes possible comparative research findings.

Finding the answer as to how companies run by overconfident managers are financed is quite important 
because it will help to recognize overconfident managers, to decide upon their hiring, and to predict what 
their financing pattern decisions are to be. So far the research findings are inconclusive on the impact of 
overconfidence on the financing decisions, but in 2015 Kahneman [2015] interviewed for The Guardian said 
that he would eliminate overconfidence if he had a magic wand.

The paper is organized in the following manner. Section 2 contains a literature review on the TOT and 
the POT. Section 3 refers to the problem of overconfidence. Section 4 is a literature review on the issue of 
financing decisions taken by overconfident managers. In this section, we also developed a hypothesis that 
is to be tested. Section 5 contains a description of methodology implemented. Section 6 contains research 
findings, especially a description of the sample and a verification of the hypotheses. Conclusions are 
included in the Section 7.

2  TOT and POT—literature review
TOT that is based on research of Modigliani and Miller [1963] including taxes, and later extension with 
bankruptcy and financial distress costs [Warner, 1977], and the contribution from the agency literature 
[Jensen and Meckling, 1976], suggest that firms have a unique optimal capital structure. The optimal 
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capital structure is a balanced relation between the debt advantages and costs. Debt advantages include 
tax advantage of debt financing (i.e., debt tax shields) and the agency benefits of debt. Debt costs consist 
of the costs of financial distress and the agency costs of debt. Static TOT assumes that in order to increase 
company value, companies set optimal capital structure by taking into account benefits and costs of debt. 
According to TOT, companies set a target individual optimal capital structure and attempt to achieve it 
[Jalilvand and Harris, 1984].

The TOT assumes that every company has its own optimal capital structure, which is used in every 
penny raised. Every additional capital is gained to keep this optimal capital structure stable, to minimize 
the cost of capital and maximize the company value [Jensen and Meckling, 1976; Miller, 1977].

The POT developed by Myers and Majluf [Myers, 1984; Myers and Majluf, 1984] and extended by 
Lucas and McDonald [1990] is based on the information asymmetry between managers and investors of 
public companies. Herein, managers possess more detailed information about the financial standing, 
future prospects, and true value of a company than do outside investors. According to Myers [1984], firms 
primarily finance their activities with retained earnings. If reinvested earnings are inadequate, then the 
company uses debt securities. If retained earnings and debt securities are not available or sufficient, firms 
will subsequently issue shares. Thus, the order of financial sources used is as follows: internal funds from 
profits, debt securities, and finally stocks.

The POT assumes that companies do not have any optimal capital structure, but the capital structure is 
simply the result of capital-raising decisions. Hence, the gaining of new funds is affected by several factors, 
including asymmetric information and signaling problems linked to external financing. The theory also 
touches upon profitability, dividend, and investment decisions. According to this theory, all companies 
prefer internal to external financing and debt to equity. Moreover, all additional capital is gained by 
following a specific hierarchy and capital structure might show higher or lower leverage [Myers, 1984; Myers 
and Majluf 1984; Shyam-Sunder and Myers, 1999]. This theory thus explains why profitable companies have 
low debt ratios.

Quite often these two theories are perceived as competing [Shyam-Sunder and Myers, 1999; Matemilola 
et al. 2012; Adair and Adaskou, 2015; Serrasqueiro and Caetano, 2015]. While empirical evidence seems to 
support the POT prediction, for example, Rajan and Zingales [1995] and Fama and French [2002] among 
others, Bradley et al. [1984] seem to think that rather than TOT that is actually more valid. It can be argued, 
however, that both these theories are helpful in explaining financing behavior, as each theory emphasizes 
different issues and different way of decision-making. In TOT, all additional capital-raising activity follows 
target capital structure (with cost of capital, debt advantages, and financial distress taken into account). 
In POT, the company decides the order of money-raising activity (with dividends, investments, profit, 
asymmetric information, and signaling problems taken into account) no matter what the cost of capital is 
and no matter what the capital structure will be. Hence, the capital structure according to POT is simply 
the result of investment decisions and the hierarchy of capital gaining. In actuality, both theories explain 
certain aspects of financing decisions, as each theory focuses on different factors and different ways of 
gaining capital. Therefore, in our study, in its title and in accordance with Cotei and Farhat [2009], we do 
not use the word “versus.”

Capital structure decisions, despite the aforementioned, however, still seem not to be explained, 
although there are a lot of research and many factors included in these research. Recently behavioral factors 
have been employed in explaining financing decisions. One of the intensively studied behavioral biases is 
overconfidence.

3  Managerial overconfidence—literature overview
Overconfidence is one of many biases and fallacies that have impact on cognitive processes. Overconfidence, 
however, is the most pervasive, and overconfidence is perceived as prevalent and catastrophic [Plous, 1993, 
p. 217]. Of note, research in cognitive psychology finds that in certain situations, the majority of persons 
display overconfidence.



102   E. Bukalska

There is no one definition and measure of overconfidence. Eventually, overconfidence was defined 
as a complex phenomenon. Moore and Healy [2008] assigns three dimensions to overconfidence: (1) 
overestimation of one’s actual performance (relative to objective standard), (2) overplacement of one’s 
performance (relative to others), and (3) overoptimism in one’s beliefs.

Generally, overconfident people: do not listen to others’ opinion because they think they possess 
better knowledge (overestimation), they think they are better than other people at a particular task 
(overplacement), attribute success to own abilities and failure to that of others’ (self-serving bias), they 
overestimate their ability to control events (the illusion of control), overestimate probability of positive 
results and underestimate the failure, and underestimate completion times and overestimating the quality 
of their performances (the planning fallacy), and are too optimistic about the future (wishful thinking).

In the previous research, there are many ways of identifying managerial overconfidence. The widely 
used proxies for managerial overconfidence was developed by Malmendier and Tate [2005] and is based 
on the following: options (longholder, holder 67), shares (net buyer), and press. Another way of identifying 
overconfident CEOs was proposed by Lin et al. [2005] and was constructed upon how often overconfident 
managers made upward-biased earnings forecasts. The method based on frequency of M&A was proposed 
first by Doukas and Petmezas [2007] and was built on how often overconfident managers conduct M&A. A 
still further method developed by Hayward and Hambrick [1997] considered CEOs’ relative compensations. 
All of these methods require information that might be collected from analyzing annual reports or financial 
press. These, however, all identify overconfidence by behavior, not by held beliefs. And managerial 
behavior might result not from managerial beliefs but from the strategy implemented by the company (e.g., 
frequency of M&A). What is more, those measures might be applied only to listed companies because these 
companies release forecasts and information about CEO’s compensation.

No matter how overconfidence was identified and measured, it is perceived as one of the most pervasive 
biases that strongly affect decisions. Overconfident decision-making has been also observed in financial 
decisions. Managerial overconfidence leads to a higher probability of failure for newly established companies 
[Cooper et al. 1988; Russo and Schoemaker, 1992; Busenitz and Barney, 1997; Camerer and Lovallo, 1999; 
Simon and Houghton 2003; Fitzsimmons and Douglas, 2005; Lee et al., 2016], overinvestment—even in 
negative NPV projects [Gervais et al. 2002; Heaton, 2002; Malmendier and Tate, 2005; Hirshleifer et al., 
2012], lower propensity of dividend payment and lower level of dividend ratio [Brav et al., 2005; Ben-David 
et al. 2007; Cordeiro, 2009; Deshmukh et al. 2013; Al-Ghazali, 2014], more optimistic financial forecasts 
[Hribar and Yang, 2010; Hilary and Hsu, 2011; Libby and Rennekamp, 2012], and earnings management 
[Kasznik, 1999; Hribar and Yang, 2010; Hilary and Hsu 2011; Schrand, and Zechman, 2012; Ahmed and 
Duellman, 2013; Hwang et al. 2014].

The relationship between overconfidence and financing decisions has been subjected to much research 
that resulted in inconsistent findings.

4   Managerial overconfidence and financing decisions—literature 
review

Research studies that can be found are on the way the companies managed by overconfident manager are 
financed, especially when debt ratio is concerned. When static capital structure ratios have been focused 
upon, researchers noted that overconfident managers keep higher debt ratios than do managers showing 
no overconfidence [Hackbarth, 2004; Ben-David et al. 2007; Barros and Silveira, 2008; Hackbarth, 2008; 
Hackbarth, 2009; Park and Kim, 2009; Fedyk, 2014; Rihab and Lotfi, 2016]. The explanation for such higher 
debt ratios is that overconfident managers underestimate the probability of failure and they cannot see the 
risk connected with the use of excessive debt. Agency theory helps also to explain the excessive debt ratios. 
Herein, owners are aware of managerial overconfidence and try to curb overinvestment by using higher 
debt ratios to mitigate managers. In our research we also will attempt to verify the following hypothesis 
concerning static capital structure (hypothesis 1):
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Hypothesis 1: companies managed by overconfident managers have higher leverage.

All of the aforementioned studies are comparison between actual debt ratios of companies managed 
by overconfident managers and that of nonoverconfident managers. Yet, such research does not tackle the 
issue of target capital structure (target debt ratio) and how far is the actual debt ratio of companies managed 
by overconfident or nonoverconfident manager from their target debt ratio. In this study, therefore, we 
will attempt to calculate the target debt ratio for each company and discern how actual debt ratio differs 
from the target debt ratios for companies managed by overconfident managers and by nonoverconfident 
managers. We assume that overconfident managers overestimate the financial standing so the actual is, in 
reality, worse. We also assume that overconfident managers underestimate the probability of failure and 
they use higher debt ratios than their financial standing justifies. This means that the companies managed 
by overconfident managers have lower target debt ratios than the actual. We have, hence, proposed a 
hypothesis to tackle the problem of target and actual capital (debt) structure—Hypothesis 2:

Hypothesis 2:  companies managed by overconfident managers have higher actual debt ratio than target 
debt ratio indicate.

Another group of researchers have dealt with the issue of dynamic decisions on overconfident managers’ 
capital rising. Lin et al. [2008] find that the optimistic CEOs place higher importance of debt use relative to 
equity. Indeed, the ratios of net debt issues to total external financing are 53% and 49% for the optimistic and 
the nonoptimistic CEOs, respectively. Optimistic CEOs seem to issue more debt than non-optimistic CEOs. 
These research findings are consistent with the static capital structure conclusions, hence Hypothesis 3:

Hypothesis 3:  companies managed by overconfident managers use more debt to finance deficit.

With regard to the financing decisions of overconfident managers, Heaton [2002] thinks that these 
individuals refrain from utilizing external financing, especially debt financing, and they attempt to 
rely solely upon internal financing. Indeed, Malmendier et al. [2011] find that the frequency with which 
overconfident managers access any external finance (debt or equity) is significantly lower than that of 
nonoverconfident managers. However, if they choose external financing, they raise 32 cents more debt to 
cover an extra dollar of deficit than their peers. Malmendier et al. [2011] in explaining these low debt ratios, 
called this effect “debt conservatism.” They hold the opinion that optimistic managers believe that capital 
markets perceive firm’s securities to be undervalued, and hence, they refrain from external financing. 
Herein, Hackbarth [2008] also discovers that overconfident CEOs that show “risk perception bias” tend to 
consider that their debt is undervalued while equity is overvalued, thus they prefer equity to debt financing. 
This observed “overconfidence-induced reverse pecking order” approach also confirms the results of the 
greater frequency of share issuance by overconfident CEOs. What is more, Banerjee et al. [2015] show that 
overconfident CEOs seem to be more likely to conduct secondary equity offerings and raise larger sums when 
doing so. In trying to find consensus, Fairchild [2007] developed a model showing that among companies 
using low debt ratios, there are more overconfident managers, and that among companies using high debt 
ratios, there are more overconfident managers.

The lack of consistency in current research findings gives a good rationale for further research and for 
attempts to explain financing decision of companies managed by overconfident managers.

5  Methodology
To identify and measure the overconfidence, we followed the methodology of Wrońska-Bukalska [2016] 
who assumed (after Moore and Healy, 2008) that overconfidence is a complex phenomenon consisting of 
overestimation, overplacement, and overoptimism. She uses a survey to identify the overconfidence and 
developed an original method of overconfidence measuring. The survey consists of three parts: the first part 
(testing overestimation) identifies the scoring dimension and the level of participant confidence in their 
knowledge; the second part (testing overplacement) detects how participants perceive their future success 
in relation to other people’s successes; and the third part (testing overoptimism) identifies how participant 
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expect outcomes. The Likert scale was used in the survey. Depending on the results, points are given (−1 if 
below the middle of the scale, 0 if the middle of the scale, or 1 if above the scale) in each dimension for each 
person in the sample. The assigned points are then summed up for each participant. The minimum is –3 
(indicating strong underconfidence) and the maximum was +3 (indicating strong overconfidence).

To test the static capital structure ratios and to verify Hypothesis 1, we followed the methodology 
of Rajan and Zingales [1995] in calculating leverage ratios. We presented the data in absolute terms (in 
thousands PLN) and as the percentage of total assets. We also calculated the ratios indicating financing 
strategy—the relation of equity to fixed assets and the relation of long-term capital (the sum of equity and 
long-term liabilities) to fixed assets. To establish the differences in debt ratios, we additionally calculated 
financial leverage ratio (debt to equity). We subsequently tested the differences using statistical hypothesis 
testing under the null hypothesis formulation. The null hypothesis is that the there is no difference between 
two independent group (subsamples): companies managed by overconfident and by nonoverconfident 
managers.

To test the determinants of capital structure and the financing strategy we utilized the methodology of 
Titman and Wessels [1988], Bauer [2004], and Anderloni and Tanda [2014]. We identified several dependent 
variables: debt ratio (the relation of total liabilities to total assets), equity financing ratio (the relation of 
equity to fixed assets), the long-term financing ratio (the sum of equity and long-term liabilities in the 
relation of fixed assets), and financial leverage (debt to equity). We employed the following as independent 
variables: overconfidence, risk (standard deviation of ROA), effects of financial leverage (EFL; the difference 
between ROE and ROA as a measure of effect of financial leverage), tangibility (share of fixed assets in total 
assets), size (natural logarithm of Total Assets), and dividend ratio (the relation of dividend paid to net 
profit). In this part, we carried out the analysis only in relative terms (ratios). To identify the importance of 
the independent variables, we employed regression analysis for evaluating the relationships among these 
variables.

Because we expect to find positive coefficient correlation between size and tangibility, we utilized 
either the first or the second as variables (tangibility or size variable). As equity financing and long-term 
financing are both calculated in the relation to fixed assets, we employed size as independent variable 
(instead tangibility, as tangibility is connected with equity and long-term financing). For debt ratio and 
financial leverage, we used tangibility as the independent variable.

To test the TOT and to verify Hypothesis 2, with regard to target ratio, we followed the methodology 
of Fama and French [2002] and Ilgaz [2012]. They postulated that there is a target leverage that companies 
try to adjust to. While Ilgaz [2012] calculated target leverage for both book and market leverage ratios, 
unlike Ilgaz [2012] we focused only on one dependent variable—book debt ratio (not financial leverage, or 
equity or long-term financing) to make our research results comparable with others regarding static capital 
structure decisions. Fama and French [2002] assumed that target leverage ratio depends on profitability, 
investment, size (natural logarithm of total assets) and notax shield (research and development expenses 
and depreciation). Ilgaz [2012], in contrast, presupposed that target debt ratio depends on other factors 
such as: earnings before interest and tax over total assets (profitability), market value over total assets 
(MV to BV), depreciation over total assets (no-tax shield), logarithm of total assets (size), plant, property 
and equipment over total assets (tangibility), research and development expenses over total assets 
(innovativeness), research and development dummy (=1 if R&D expense exists, 0 otherwise), and industry 
leverage.

We adopted most of the variables, but not all, especially because we dealt with private companies 
that have no market value based on stock price. Another reason is that we do not have access to some data 
(especially R&D expenses). Although most studies on determinants of capital structure use both tangibility 
(fixed assets to total assets) and size (natural logarithm of total assets) variables, we excluded variable size 
based on natural logarithm of total assets as we found it correlated with tangibility. We therefore, employed 
the following variables: profitability (as the proxy for financial distress, calculated as the relation of EBITDA 
to total assets), dividend ratio (as the proxy for agency costs, calculated as the relation of dividend to net 
profit—the higher dividend, the lower the demand for debt to be used as a tool for mitigating managerial 
activity), tangibility (as the proxy for stockholder-bondholder agency problems, calculated as the relation 
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of fixed assets to total assets—the higher tangibility, the higher the demand for debt, especially long-term), 
depreciation (proxy for non-interests tax shield, calculated as the depreciation to total assets—the higher 
non interest tax shield, the lower the demand for debt and interest tax shielding). We then applied the 
following equation:

= + ∗ + ∗ + ∗
+ ∗ +
b b b b

e
Target debt ratio 0 1 profitability 2 dividend payout ratio 3 tangibility

b4 depreciation ratio

This equation describes how profitability, dividend payout ratio, tangibility, and noninterests tax 
shield affect the target leverage. We use estimation of the coefficient beta to construct the firms’ annual 
target leverage ratios. After Ilgaz [2012], and Flannery and Hankins [2013], we employed GMM (generalized 
methods of moments) estimation method to derive adequate estimates of regression analysis for identifying 
the target debt ratio. Our estimation procedure is done using STATA software (just as Ilgaz [2012] did) and 
we used the coefficient beta to construct each firm’s target leverage ratio.

Instead of dynamic analysis of capital structure adjustment decisions (how fast companies adjust 
their leverage ratio to target leverage ratio), we implemented static analysis that is focused on identifying 
the target leverage ratio for each company. Hence, we aimed at investigating the differences in target 
leverage ratio between companies managed by overconfident and non-overconfident managers. Moreover, 
to establish whether there are any statistically significant differences in target leverage ratio, we applied 
Mann Whitney U test. The null hypothesis is that the there is no difference between two independent group 
(subsamples): companies managed by overconfident and non-overconfident managers.

We also calculated the difference between target and actual debt ratio. The difference tells us how far 
each company is from its target leverage. The difference might be positive—meaning that target ratio is 
higher than actual one; the difference might be negative—meaning that target ratio is lower than actual 
leverage ratio. To ascertain whether there are any statistically significant differences between target and 
actual leverage ratio for both subsamples we employed Mann Whitney U test. The null hypothesis is that 
there is no difference between two independent groups (subsamples): companies managed by overconfident 
and nonoverconfident managers.

To test the POT and to verify Hypothesis 3, we followed the methodology of Shyam-Sunder and Myers 
[1999] and Cotei and Farhat [2008] in identifying the sources of financial deficit. To do so, they use following 
variables: dividend payment, capital expenditure, net increase in working capital and cash holdings. 
To establish the sources of financing, they use increase in equity and increase in debt. Their equation of 
financial deficit and funds is as follows:

+ + ∆ − = = ∆ + ∆Div CapExp NWC C DEF E D

We subsequently extended their research by decomposing all elements of the model into the basic, 
especially the increase in net working capital into which was broken down into: increase in inventory (Inv), 
increase in operating receivables (Rec), and increase in operating liabilities (Pay). We also decomposed 
the increase in equity into: increase in share capital as a proxy of shares issuance (Share), and increase 
in reserve capital as a proxy of earning investment (Res); and increase in debt into: increase in long-term 
bank loan (LTD), and increase in short-term bank loans (STD). Our attitude is presented in the following 
equation:

+ + ∆ + ∆ = =Div CapEx Inv Rec DEF

= ∆ + ∆ + = ∆ + ∆ + ∆ + ∆ + ∆ +E D C Share Res LTD STD Pay C  ( ) ( )

We therefore analyzed the data in relative terms. We normalized the financial deficit and the sources 
of financing data related to total assets. We also tested the differences between two subsamples using the 
statistical hypothesis testing under the null hypothesis formulation. The null hypothesis is that there is 
no difference between two independent groups (subsamples): companies managed by overconfident 
managers and companies managed by nonoverconfident managers.
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We also implemented regression analysis after Shyam-Sunder and Myers [1999], Cotei and Farhat 
[2008], and Lin et al. [2008]. The dependent variables are: increase in debt (D), long-term bank loans 
(LTD), short-term bank loans (STD), payables (Pay), equity (E), share capital (Share) and reserve capital 
(Res), whereas independent are overconfidence (OC) and the value of deficit (DEF). All the proxies used 
in regression models are normalized by being related to total assets. By using regression analysis, we 
established whether managerial overconfidence has impact on the financing decisions.

6  Research findings

6.1  Data and sample

The research sample covers not only specific managerial characteristics (overconfidence) but also the 
particularities of companies (general and financial data). The companies included in our research are 
private Polish companies. We utilized these examples because in Poland, private companies are dominant, 
being more than 90% of all active entities.

The period of our research covers the years of 2010–2015. We believe that this 6-year period is sufficient 
to reveal financial end-results of overconfident manager decisions. Initially, we obtained a database of 
5,000 companies from register court data, and set certain conditions in our research: the chosen companies 
should have been established before 2010 and had run for the whole 2010–2015 period, they should have had 
the same president for the whole period of 2010–2015, had a complete financial statement made available, 
should not be operating in insurance and banking. These restrictions left 438 companies in the database. 
We then applied non-probabilistic sampling method (convenience sampling). Herein, choice of the method 
and sample size were determined by the limited budget, short time to collect the data, and willingness (or 
rather unwillingness) of the company’s CEO to take part in survey. Subsequently, we implemented PAPI, 
CAPI, and CATI techniques of collecting data. Eventually, we obtained 145 pieces of data, achieving a 33% 
feedback ratio. The total number of observations (company-years) is 725 (the year 2010 is only the base). All 
financial data were collected from Emis/Notoria Service.

By means of the overconfidence survey results, we created two subsamples: companies run by 
overconfident managers (78 companies with 390 observations) and by nonoverconfident managers 
(67 companies with 335 observations).

The collected data not only described the managers, but also described about the companies and their 
financial data. Because the surveyed companies deviate from each other in terms of financial data and 
ratios, the outliers were identified and excluded (following Manoj and Senthamarai Kannan, 2013).

Table 1 presents some basic statistics describing the sample. The sample consists of 145 companies 
from several diverse industries: manufacturing (34%), constructions (9%), trade (38%), and service (19%) 

Table 1. Basic statistics describing the sample

Variables The sample Subsample of  
overconfident managers

Subsample of  
nonoverconfident managers p-value

Mean Median Mean Median Mean Median

Employees 225 25 265 25 192 25 0.187
Company age 18 16 17 15 18 17 0.276
The size of management board 1.7 1.0 1.7 1.0 1.8 2.0 0.295
Number of shareholders 9.9 2.0 9.9 2.0 9.9 2.0 0.831
Manager’s age 54 years 55 years 55 years 56 years 55 years 55 years 0.374
Managerial ownership 50% 50% 49% 50% 51% 50% 0.725
Years as a president 12 11 11 11 13 11 0.178

Note: Significant at *p < 0.10; **p < 0.05; ***p < 0.01.
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industries. Shapiro–Wilk test reveals non-normal distribution of the data. We then utilized non-parametric 
test of Kruskal–Wallis for k-groups to detect whether the overconfident managers are dominant in some 
industries. We got the test value of −2.409 and p-value 0.492. As the p-value is higher than 0.05, we assume 
that there is no differences between the groups as for the presence of overconfidence managers. That means 
that there is no statistical difference in the distribution of overconfident managers among the industries.

According to the data we obtained, the average company employs 25 people, has been in business 
for 16 year old, is managed by one person (manager and CEO), and there are only two shareholders (the 
owners). The average manager is 55 year old, has been president for 11  years and possesses app. 50% 
stake in the company. A more thorough analysis did not reveal any statistically significant differences in 
the basic statistics of the sample due to managerial overconfidence. This means that the characteristics 
of the company managed by overconfident and non-overconfident managers are similar and there are 
no statistically significant differences. We expect that the characteristics of the company did not impact 
upon financial decisions and performance, and that the only reason for differences would have been 
overconfidence.

6.2  Static ratios of capital structure and its determinants

Table 2 lists the obtained descriptive statistics o the sample’s capital structure in absolute terms and in 
relative terms. Additionally, the ratios describing financing strategy are shown. Here, the Shapiro-Wilk test 
reveals a non-normal distribution of the data. Thus, we applied the non-parametric tests of U Mann- Whitney 
for two independent groups to detect whether there are any differences between the group of overconfident 
and non-overconfident managers. The data included in the Table 2 allows us to test the Hypothesis 1—that 
companies managed by overconfident managers have higher debt ratio.

We found some differences in absolute values: the value of total assets and fixed assets is higher for 
companies managed by overconfident managers, albeit, only the value of fixed assets with statistical 
significance. A higher value of total assets in companies managed by overconfident managers means 
that they have greater demand for more capital (equity and liabilities). Thus, companies managed by 
overconfident have higher values of equity and total liabilities (both with statistical significance). Having 

Table 2. Descriptive statistics of static ratios of capital structure

Variables Formula
The sample Subsample of  

overconfident managers
Subsample of  

nonoverconfident managers p-value

Mean Median Mean Median Mean Median

Value of total 
assets 

Thousands PLN 77,152 4,702 139,472 4,897 23,031 4,353 0.238

Value of fixed 
assets 

Thousands PLN 51,728 1,005 103,216 1,275 7,014 860 0.000***

Value of equity Thousands PLN 47,495 2,113 89,060 2,085 11,399 2,278 0.064*
Value of total 
liabilities

Thousands PLN 29,657 1,926 50,413 1,935 11,633 1,926 0.014**

Value of long-
term liabilities

Thousands PLN 14,170 9 28,623 0.0 1,619 32 0.244

Debt ratio Total liabilities to  
total assets

0.6 0.5 0.6 0.5 0.5 0.5 0.283

Financial 
leverage 

Total liabilities to 
equity

1.3 0.7 1.3 0.7 1.3 0.7 0.537

Equity financing Equity to fixed assets −20.7 1.6 −17.1 1.3 −23.8 2.1 0.000***
Long-term 
financing

Long-term liabilities 
and equity to fixed 
assets

27.0 1.9 −16.7 1.7 65.1 2.4 0.000***

Note: Significant at *p < 0.10; **p < 0.05; ***p < 0.01.
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higher values of total liabilities and similar values of long-term liabilities means that companies managed 
by overconfident managers also have higher short-term liabilities.

The higher value of every balance sheet item of companies managed by overconfident managers results 
in similar debt ratios and levels of financial leverage for companies run either by the overconfident and 
non-overconfident managers. This is quite surprising because we expected to find a higher debt ratio (D to 
total assets) and a higher leverage ratio (D to E). We can therefore conclude that the Hypotheses 1 was not 
confirmed.

Looking deeper into financing strategies, we found that companies managed by overconfident managers 
have lower (statistically significant) Equity and Long-term financing ratio. Moreover, the fixed assets in 
companies managed by overconfident managers are financed to a less extent by equity and by long-term 
capital (the sum of equity and long-term liabilities). We can hence conclude that companies managed by 
overconfident managers implement more risky strategies in financing fixed assets, having at the same time, 
similar debt ratios and a similar financial leverage (D/E) as that of companies run by nonoverconfident 
managers.

We also discern that companies managed by overconfident managers have higher value of total assets 
and higher value of liabilities, but this leads to similar debt ratios. Our results contradict that in previous 
research leading to the conclusion that companies managed by overconfident managers have higher debt 
ratios [Hackbarth, 2004; Ben-David et al., 2007; Barros and Silveira, 2008; Hackbarth, 2008; Hackbarth, 
2009; Park and Kim, 2009]. After evaluating the financing strategies, we have concluded that companies 
managed by overconfident managers implement aggressive strategies. This culmination is in line with 
previous research indicating that overconfident managers hold an aggressive attitude to financing policy.

The next step of our analysis was to uncover to find the factors affecting financing decisions. Table 3 
provides the statistics describing the determinants of capital structure. Herein, we applied the nonparametric 
of Mann Whitney U test for two independent groups to detect whether there are any differences between the 
activity of overconfident and nonoverconfident managers.

As indicated, companies managed by overconfident managers show higher effects of financial 
leverage (differences between ROE and ROA) and higher tangibility (fixed assets in relation to total 
assets). What is more, companies managed by overconfident managers also have lower dividend payout 
ratios (but not with statistical significance). The finding that companies managed by overconfident 
managers have lower dividend ratios is in line with previous research [Brav et al., 2005; Ben-David et al., 
2007; Cordeiro, 2009; Deshmukh et al., 2013; Al-Ghazali, 2014]. Of note, the two subsamples do not differ 
in the level of risk.

Table 4 lists the results of regression analysis. In generating Table 4, we prepared four models for four 
dependent variables: debt ratio, financial leverage ratio, equity financing the fixed assets, and a long-term 
capital financing the fixed assets. We found positive coefficient correlation between size and tangibility 
so we utilized one of them only. For the dependent variables debt ratio (total liabilities in relation to total 
assets) and financial leverage (total liabilities in relation to total assets) we employed the independent 
variables: overconfidence (OC), risk, EFL, tangibility, dividend ratio. For the dependent variables of equity 

Table 3. Descriptive statistics of factors affecting capital structure

Variables Formula
The sample Subsample of  

overconfident managers
Subsample of  

nonoverconfident managers p-value

Mean Median Mean Median Mean Median

EFL ROE-ROA 0.06 0.04 0.06 0.05 0.06 0.03 0.001***
Risk SD of ROA 0.07 0.05 0.08 0.05 0.07 0.05 0.620
Tangibility Share of fixed assets  

in total assets
0.31 0.23 0.34 0.29 0.28 0.20 0.000***

Dividend ratio The relation of dividend 
paid to net profit

0.91 0.46 0.81 0.45 1.0 0.46 0.782

Note: Significant at *p < 0.10; **p < 0.05; ***p < 0.01.
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financing and long-term financing (both calculated in the relation to fixed assets) we also employed the 
independent variables: overconfidence, risk, EFL, size, dividend ratio (we excluded tangibility as it is 
correlated with size and used in calculating Equity and Long-term financing). Betas and p-value (the latter 
in brackets) are included in the Table 4.

We found that in two regression models, overconfidence is statistically important. Managerial 
overconfidence has impact on equity and long-term financing. Overconfidence is, however, irrelevant 
for debt ratio and financial leverage. Our study saw that companies managed by overconfident and 
nonoverconfident managers keep similar debt ratios and financial leverage. Thus, overconfidence has 
no impact on the capital structure in term of debt-equity relationships. We did find that overconfidence 
is negatively correlated with financing strategy (both equity and long-term). This means that the higher 
overconfidence, the more risky the way of fixed assets financing. Moreover, overconfidence is the only 
factor affecting the level both equity and long-term financing strategy. In addition, the effects of financial 
leverage, risk, size, and dividend ratio are not important. We found it difficult to compare our results 
with previous research because as far as we know, we are the first to use those ratios in researching 
the determinants of capital structure. We might think that in our sample managerial overconfidence 
is present in financing decision (especially fixed assets financing strategies) despite the attempts of 
apparent rationalizing capital structure decisions by overconfident managers (debt ratios and financial 
leverage).

We found a positive impact of effect of financial leverage on debt ratio and financial leverage. This means 
that the higher EFL, the higher the usage of debt. This finding is consistent with the theory which indicates 
that the positive effects of financial leverage justify the usage of debt. We might think that profitability 
(presented in our model by EFL) and capital structure are positively correlated, this being in line with the 
assumptions of TOT [Myers, 1984; Titman and Wessels, 1988; Fama and French, 2002], but we found a 
negative impact of tangibility on debt ratio and financial leverage. This infers that the higher tangibility 
(share of fixed assets in total assets), the lower the usage of debt in favor of equity. This is quite surprising 
as Titman and Wessels [1988], Rajan and Zingales [1995], Booth et al. [2001], Baker and Martin [2011] found 
positive relation between tangibility and capital structure. Still, Bauer [2004] for Czech companies and 
Malinić et al. [2013] for Serbian companies found a negative relation and concluded that a negative relation 
is present in empirical studies for developing countries (especially CEE), whereas developed countries 
exhibit a positive relation.

The risk and dividend ratio seem not to have impact on every dependent variable (debt ratio, leverage 
and financing strategy). The results we obtained on factors affecting debt ratio and financial leverage 
reveal that in deciding on the capital structure (debt ratio and financial leverage), both groups of managers 
(overconfident and nonoverconfident) do not differ in their attitude, and they include the same (quite 
rational) factors in their decision-making processes.

We think that the Hypothesis 1 was not confirmed as the companies managed by overconfident 
managers have similar debt ratios to that run by non-overconfident managers, but at the same time they 
implement the more risky strategy of fixed assets financing.

Table 4. Results for regression analysis

Variables Debt ratio Financial leverage Equity financing Long-term financing

Overconfidence −0.015 (0.195) −0.138 (0.179) −2.328 (0.003***) −2.321 (0.003***)
EFL 0.520 (0.000***) 3.280 (0.000***) 8.344 (0.260) 8.371 (0.258)
Risk 0,006 (0,979) −0,756 (0,647) 1.098 (0.501) 1.079 (0.508)
tangibility −0.147 (0.009***) −0.827 (0.032**) — —
Size — — −1.064 (0.843) −1.064 (0.843)
Dividend ratio −0.006 (0.308) −0.051 (0.174) −0.171 (0.962) −0.198 (0.956)
R-square 0.151 0.135 0.050 0.049
F statistics, (p-value) 8.550 (0.000***) 7.460 (0.000***) 2.351 (0.042**) 2.338 (0.043**)

Note: Significant at *p < 0.10; **p < 0.05; ***p < 0.01.
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6.3  Testing the trade-off theory

To test whether TOT assumptions are good descriptors of capital structure decisions, we implemented 
the methodology of Fama and French [2002] and Ilgaz [2012]. Their approach employs a GMM approach 
to finding estimates (betas) used later for identifying the individual firm’s target leverage ratio. After 
Fama and French [2002] and Ilgaz [2012], we chose to examine: profitability, dividend ratio, tangibility 
and depreciation. Table 5 presents the statistics describing proxies. We also applied Shapiro-Wilk test to 
reveal nonnormal distribution of the data, and the non-parametric test of Mann Whitney U test for two 
independent groups to detect whether there are any differences between the group of overconfident and 
non-overconfident managers.

We found that companies managed by overconfident managers differ (with statistical significance) in 
terms of profitability and tangibility from companies managed by nonoverconfident managers. Companies 
managed by overconfident managers have lower profitability and higher tangibility. Furthermore, dividend 
payout ratio is lower for companies managed by overconfident managers, while depreciation ratio is higher, 
but the differences between two subsamples are not substantial (p-value higher than 0.100).

The next step of our analysis is to identify beta estimates by using GMM method (on STATA software). 
Table 6 presents the derived estimates and statistic tests.

Herein, all the GMM variable estimates are statistically significant with p-value lower than 0.1. Having 
identified the estimates, we calculated a target debt ratio for each company. We use GMM estimates as betas 
in the following equation:

∗ ∗
∗ ∗

b b b
b b

Target debt ratio= 0+ 1 profitability+ 2 dividend payout ratio
+ 3 tangibility+ 4 depreciation ratio

After calculating the target debt ratio, we investigated whether there is any difference between the 
target debt ratio in the subsamples. In doing so we applied the nonparametric test of U Mann-Whitney 
for two independent groups to detect if there are any differences between the decisions of overconfident 
and non-overconfident managers. Later, we calculated the difference between the target debt ratio and an 

Table 5. Descriptive statistics for proxies for trade-off theory (TOT) variables

Variables Formula
The sample Subsample of  

overconfident managers
Subsample of  

nonoverconfident managers p-value

Mean Median Mean Median Mean Median

Profitability EBITDA to total 
assets

0.10 0.09 0.09 0.09 0.11 0.09 0.002***

Dividend ratio Dividend to net 
profit

0.91 0.46 0.81 0.45 1.0 0.46 0.782

Tangibility Fixed assets to  
total assets

0.31 0.23 0.34 0.29 0.28 0.20 0.000***

Depreciation ratio Depreciation to 
total assets

0.03 0.02 0.04 0.02 0.03 0.02 0.179

Note: Significant at *p < 0.10; **p < 0.05; ***p < 0.01.

Table 6. Results of variables coefficient estimates

Variable Estimates Standard error p-value t statistics

Constant 0.59966 0.03476 0.000*** 17.25
Profitability −0.51063 0.13240 0.000*** −3.86
Dividend 0.00901 0.00458 0.049** 1.97
Tangibility 0.38470 0.05765 0.000*** 6.67
Depreciation −0.77435 0.16317 0.092* −1.88
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actual debt ratios, and again the identified differences were tested with U Mann Whitney statistics. Table 7 
presents the results of target debt ratio analysis.

We found lower target leverage ratios for companies managed by overconfident managers. This implies 
that these companies should not use higher leverage. A mixture of factors justifies the lower target leverage 
ratio: lower profitability (higher financial distress costs assumes lower leverage), lower dividend ratio 
(which requires to use debt as the tool of mitigating agency costs instead of dividend), higher tangibility 
(and higher demand for debt), and higher depreciation (and lower demand for debt and interest tax shield).

We also found a positive difference between target leverage ratio and actual leverage ratio in both 
subsamples. This infers that analyzed companies from both subsamples implement lower leverage than 
they are should. We find it surprising; but the difference between target and actual debt ratios is lower for 
companies managed by overconfident managers. This suggests that companies managed by overconfident 
managers are closer to their target ratio, but still the actual leverage is lower than target ratio.

Our findings (that companies managed by overconfident are closer to the target debt ratio) mean that 
companies managed by overconfident managers use higher leverage by being closer to target leverage than 
companies managed by non-overconfident managers. In this way our findings confirm the results of most 
research pointing that companies managed by overconfident managers use higher leverage [Hackbarth, 
2004, 2008, 2009; Ben-David et al. 2007; Barros and Silveira, 2008; Park and Kim, 2009; Fedyk, 2014; Rihab 
and Lotfi, 2016].

At the same time our findings contradict hypothesis 2 (assuming that companies managed by 
overconfident managers have a higher actual debt ratio than a target debt ratio indicates).

6.4  Testing the pecking order theory

After Shyam-Sunder and Myers [1999] and Cotei and Farhat [2008], albeit with some corrections, we use 
following equation to calculate deficit:

+ + ∆ + ∆ = =Div CapEx Inv Rec DEF

= ∆ + ∆ + = ∆ + ∆ + ∆ + ∆ + ∆ +ReE D C Share s LTD STD Pay C( ) ( )

Table 8 lists the descriptive statistics describing the capital structure of the sample. These include 
the deficit presented in absolute values and sources of the financing in relative terms in relation to total 
assets. We used total assets as the reference point (denominator) because the value of total assets do not 
differ (with statistical significance) between two subsamples while the value of deficit does. This effect 
might distort the research results. Shapiro-Wilk test revealed a nonnormal distribution of the data. We then 
applied the non-parametric test that is Mann Whitney U test for two independent groups to detect whether 
there are any differences between the results of overconfident and nonoverconfident managerial activity.

We found differences in the absolute values of deficit. Herein, companies managed by overconfident 
managers have lower deficit in absolute terms, which leads to lower demand for financing. However, the 
deficit in relation to total assets does not differ significantly between two subsamples.

Table 7. Descriptive statistics for target debt ratio

Variables Formula
The sample Subsample of  

overconfident managers
Subsample of  

nonoverconfident managers p-value

Mean Median Mean Median Mean Median

Target leverage — 0.66 0.65 0.65 0.64 0.69 0.67 0.000***
Difference Difference between 

target and actual 
debt ratio

0.12 0.15 0.10 0.14 0.13 0.16 0.000***

Significant at *p < 0.10; **p < 0.05; ***p < 0.01.
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According to the results of this part of the study, the main source of deficit is investment spending. 
Companies managed by overconfident managers invest in fixed assets substantially more than do companies 
managed by nonoverconfident managers. Such investments are responsible for almost half of the deficit. 
This end result is in line with that of previous research on overinvestment by overconfident managers 
[Gervais et al., 2002; Heaton, 2002; Malmendier and Tate, 2005; Hirshleifer et al., 2012]. This also means 
that companies managed by overconfident managers implement more strict control to inventory increase 
and receivables increase. Companies managed by overconfident managers also try to curb dividend payout 
(which was indicated by the data shown in Table 3) so as to mitigate internal outflows.

As for the sources of financing, we found that companies managed by overconfident managers 
present lower increases in debt and higher increases in equity (the latter with statistical significance) than 
do companies managed by non-overconfident managers. Moreover, cash holdings are slightly higher in 
companies managed by overconfident managers. This indicates that companies managed by overconfident 
managers prefer internal sources of financing (cash holdings coming from operating cash flows and retained 
earnings) and external equity (issuing new shares). Herein, the greater increases in equity lead to higher 
values of equity. This finding is consistent with the observation that companies managed by overconfident 
managers have higher equity values (Table 3).

The next step of the analysis is to regress the relation between sources of financing and overconfidence 
and deficit. Table 9 contains the results of regression analysis.

We found that overconfidence is negatively connected with debt gain, especially long term, but this 
relation is not statistically significant. We also discovered that overconfidence is positively connected 

Table 9. Results of regression analysis

Variables Debt Equity Long-term  
bank loan

Short-term  
bank loans Payables Share  

capital Reserve capital

OC −0.001  
(0.675)

0.015  
(0.012)**

−0.002  
(0.377)

0.001  
(0.804)

0.000  
(0.865)

0.002  
(0.091)*

0.018  
(0.002)***

DEF 0.044  
(0.000)***

−0.010  
(0.721)

0.053  
(0.000)***

0.080  
(0.000)***

−0.090  
(0.000)***

0.004  
(0.383)

−0.008  
(0.775)

R square 0.025 0.011 0.043 0.084 0.083 0.006 0.016
F statistics 
(p-value)

7,359  
(0.001)

3,259  
(0.039)

12,617  
(0.000)

25,659  
(0.000)

25,346  
(0.000)

1,658  
(0.091)

4,738  
(0.009)

Note: Significant at *p < 0.10; **p < 0.05; ***p < 0.01.

Table 8. Descriptive statistics of proxies for POT testing

Variables Formula
The sample Subsample of  

overconfident managers
Subsample of  

nonoverconfident managers p-value

Mean Median Mean Median Mean Median

Deficit Thousand PLN 62.575.0 167.0 49.765.0 187.6 73.555.0 131.0 0.100*
Deficit ratio Deficit to total 

assets
0.0852 0.0542 0.0813 0.0693 0.0885 0.0518 0.537

Investment CapEx to total 
assets

0.042 0.018 0.047 0.021 0.039 0.016 0.007***

Debt Increase in debt  
to total assets

0.005 0.000 0.001 0.000 0.008 0.000 0.112

Equity Increase in equity 
to total assets

0.027 0.017 0.048 0.015 0.012 0.017 0.035**

Cash holdings Cash holdings  
to total assets

0.163 0.069 0.175 0.076 0.152 0.063 0.684

Note: Significant at *p < 0.10; **p < 0.05; ***p < 0.01.
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(with statistical significance) with the increase of equity—both external (issuing new shares) and internal 
(retained earnings). This might explain the higher value of equity in companies managed by overconfident 
managers (Table 3).

The results also indicate that the companies managed by overconfident managers show reverse 
preference for external financing. They use internal sources of financing first and then turn to issuing 
shares, while debt is the last source of financing deficit.

To sum up, our Hypothesis 3 again was not confirmed and we found that the value of deficit is lower 
for companies managed by overconfident managers. What is more, the main source of deficit is capital 
spending. We suspect that overconfident managers implement more conservative attitude toward working 
capital management. Hence, the deficit is financed by using more equity than non-overconfident managers 
do. Thus, managerial overconfidence is positively correlated with equity increase. This confirms the 
findings of Heaton [2002] and Malmendier et al. [2011] who think that overconfident managers refrain from 
gaining external financing, especially from debt financing and try to rely only on internal financing. This 
explains the observed relatively low debt ratios in companies managed by overconfident managers. After 
Malmendier et al. [2011] we can call this “debt conservatism”.

7  Conclusions
The aim of our paper was to discern the financing decision-making pattern of overconfident managers’. In 
summarizing our findings, we can conclude that: companies managed by overconfident managers have 
higher values of equity, but similar debt ratios; they have lower target debt ratios, but their actual debt 
ratios are closer to target debt ratios; and they show reverse pecking order preference (internal funds first 
and then issuance of new shares). This is accompanied by higher value of total assets, higher value of fixed 
assets, lower profitability, lower dividend ratios, and higher investment in fixed assets.

Our findings contradict all three of our hypotheses that assumed that companies managed by 
overconfident managers have higher debt ratios, have higher actual debt ratio than target debt ratio and 
that they use more debt to finance deficit. Although our findings contradict the assumption included in 
our research hypotheses, we find the behavior of overconfident mangers consistent and that they present 
specific pattern of action: they show higher demand for capital (higher total value of assets, higher value 
of fixed assets and higher tangibility and higher CapEx), and they show quite a rational attitude toward 
debt financing (using similar debt ratios to those of companies managed by nonoverconfident managers 
and using similar increase in debt to finance deficit to those of companies managed by nonoverconfident 
managers) and they rely more on internal funds and equity.

Our research findings do not support the research results showing a higher leverage ratio and higher 
propensity of gaining debt capital in companies run by the overconfident that were provided by Barros 
and Silveira [2008], Ben-David et al. [2007], Fedyk [2014], Hackbarth [2004], Hackbarth [2009], Hackbarth 
[2008], Rihab and Lotfi [2016], Park and Kim [2009], Ben-David et al. [2007] and Lin et al. [2005]. Our findings 
are, however, in line with those of Heaton [2002] and Malmendier et al. [2011] who think that overconfident 
managers refrain from gaining external financing, especially from debt financing and try to rely only on 
internal financing. After Malmendier et al. [2011], we can call it “debt conservatism”’ as this explains the 
relatively low debt ratios of companies run by the overconfident. Our research indicates that the dynamic 
behavior of overconfident managers in gaining capital that is shown in static ratios reveals that they use 
more equity and practice debt conservatism and have reverse preference for capital. These conclusions are 
consistent with that of Heaton [2002], Malmendier et al. [2011], Hackbarth [2008], Banerjee et al. [2015].

We might think that overconfident managers would more easier to convince owners to provide them 
with more money. Still, managers must have convinced the owners in the recruitment process of the merits 
of the way they apply management practices [Pfeffer et al., 1998; Paredes, 2004; Anderson and Brion, 2010; 
Mahmoodi et al., 2013; Phua et al., 2018]. To tell overconfident manager from nonoverconfident (rational) is 
difficult, as behavior of the overconfident makes them appear to be more competent than nonoverconfident. 
Still, professional lenders (banks) detect the overconfidence quite quickly as the relation between managers 
and banks is not a matter of trust, but of simple calculations.
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We think that our different results on financing decisions are the result of different proxies for 
overconfidence and different sampling (public or private companies) than that in previous research. The 
attitudes to financing found in our paper might be the result of the specific characteristic of our sample. The 
companies in our sample (both managed by overconfident and nonoverconfident managers) are private 
companies with a low level of agency costs and information asymmetry between the managers and the 
owners. Thus, there is no need to use debt as a tool to mitigate managers and as a tool of signaling.

The TOT has been tested so far for listed companies with agency problems. We, in contrast, studied 
private companies where most of the managers are owners at the same time. The problem of agency costs 
between managers and owners might be different in private and public companies, so there is no need to 
use debt as a tool to mitigate managers in private companies.

POT was also developed for public and listed companies where information asymmetry and signaling 
issues are present. Contrarily, we analyzed private companies where most of the managers are the owners 
at the same time. The problems of information asymmetry and signaling issues might be different in private 
than in public companies.

We think that overconfident managers believe that financial institutions (especially banks) undervalue 
firm’s prospects and that is why overconfident manager refrain from obtaining debt financing. This is 
consistent with the notions put forward by Hackbarth [2008] who found that overconfident CEOs with “risk 
perception bias” tend to consider that their debt is undervalued while equity is overvalued, hence they 
prefer equity to debt financing (“overconfidence-induced reverse pecking order”).

But our findings point a future direction of research—investment decisions. In every regression model 
we developed, tangibility and the value of fixed assets were found to be the most important factors affecting 
financing decisions. By using more equity, companies managed by overconfident managers implement the 
more risky strategies of fixed assets financing. Hence, we hold that overconfidence affects the investment 
decisions, and we intend to find out to what extent investment decisions are affected by managerial 
overconfidence.
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Abstract: Business entities operated in the form of capital companies, to maintain reliability and 
transparency of the activities conducted, should observe general supervisory framework of legal nature. 
The primary objective of the information policy is to provide stock market participants with appropriate 
standards of company transparency which through the corporate governance regulations should lead to 
the improvement in the quality of financial reporting. Financial statements should be reliable as it is only 
then that their aims and targets are met, and the image of business they depict should be created according 
to the true and fair principle, invoking the responsibility of individuals supervising the process of drawing 
up a financial statement. The aim of the paper is to indicate the essence of the relationship between the 
quality of financial statements and the application of corporate governance principles. The paper uses 
the analysis of regulations and review of literature in the field of corporate governance and reporting of 
listed companies. The results of the analysis confirm that the quality of reported information determines 
the effectiveness of corporate supervision; that integrated reporting (IR) is a tool enabling organizations to 
communicate their value to investors; and that corporate supervision allows said organizations to adopt the 
comprehensive approach in developing sustainable value.

Keywords: corporate governance, information function of accounting, integrated report
JEL Classification: M41, J20

1  Introduction
The role of supervisory boards in the system of safety of exchange trading of public companies’ shares is 
very important, as they are intermediaries between the management of companies and their shareholders. 
The key aspect of their activity is, among other things, the reduction of unequal access to information 
by board members and shareholders, although management boards have a direct impact on the activities 
of a company through shaping economic events and controlling their effects. Boards of companies 
build information systems enabling access to adequate information in a timely manner. Based on this 
information, shareholders make their decisions. They rely on information resulting from financial forecasts 
published and annual financial statements together with interim reports. Irregularities that may occur in 
the functioning of economic entities can be limited by effective corporate governance. Failure to comply 
with the principles of corporate governance contributes to the emergence of risk factors in the activities of 
the entity, as well as all of its stakeholders. Whereas the application of these rules may greatly reduce this 
risk. The primary purpose of information policy is providing stock market participants with appropriate 
company transparency standards. Essential challenges in this respect include activities oriented toward the 
improvement in its communication with the market.
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Accounting as an information system is used to make economic decisions, mainly financial 
ones, and holding officers accountable for responsible and effective management. The perspective of 
stakeholders, which is increasingly taken into consideration, is reflected among others in undertaking 
new directions of research into the accounting system, based on a broader understanding of 
management rationality, increasing the scope of accounting, enriching its content, and thus the scale 
of applications [Burzym, 2008, p. 26]. It is integrated reporting (IR) that has become such a direction. 
The aim of the paper is to indicate the essence of the relationship between the quality of financial 
statements and the application of corporate governance principles. Two hypotheses are posited to 
carry out the declared study objective:

H1 – Corporate supervision is the key base for effective IR.
H2 – Report Information Quality – financial and non-financial – is determined by corporate supervision.

The paper uses the analysis of regulations and review of literature in the field of corporate governance 
and reporting of listed companies.

2  Literature review of the concept of corporate governance
Corporate governance is usually defined as the system according to which enterprises are directed and 
managed [Cadbury’s Report, 1992, p. 15]. Corporate governance can be perceived as the effectiveness of 
mechanisms serving to minimize the costs of agency between the management board of an entity and 
capital providers [Johnson et al., 2000, p. 142]. Corporate governance is also defined as the network of 
formal and informal relations pertaining to corporations, called a model of interest groups or a pluralistic 
approach [Cobbaut and Lenoble, 2003, p. 163]. du Plessis et al. [2015, p. 13] describe corporate governance as 
the system of regulating and supervising activities of a business entity, as well as weighing and reconciling 
the interests of stakeholders of an entity and other parties who may potentially be subjected to the entity’s 
influence.

Weiner and Pape have distinguished four models of corporate governance systems in their study. In 
simplified terms, they may be characterized as follows:
(1) the Anglo-Saxon model – based on liberal rights of the capital market and fragmentation of the 

shareholder structure striving to increase the shareholder value in the short term;
(2) the German model – oriented toward corporate social responsibility, high importance of institutional 

environment, and reciprocal capital ties;
(3) the Latin model – a hybrid of the Anglo-Saxon model and the German model but with its unique 

characteristics;
(4) the Japanese model – based on the organizational culture of keiretsu, developed over the years by 

generations and oriented toward informal network links [Weimer and Pape, 1999, p. 154].

The principles of corporate governance relate to company management in its broad sense. The 
purpose of introducing these rules is to ensure a balance between the interests of all entities involved 
in the activity of a company. The principles of corporate governance, according to Organization for 
Economic Co-operation and Development (OECD), should foster transparency and efficiency of 
markets, and also be in accordance with applicable law, indicating the division of responsibilities 
between individual bodies of capital companies [OECD Guidelines on Corporate Governance of State-
Owned Enterprises, 2015].

In the wider business management, for a half of the 20th century, especially in Anglo-Saxon economies, 
the primacy of shareholders dominated, whose expectations and interests should set directions in the 
development of a company [Bragg, 2012, pp. 13–15]. In line with the so-called Chicago school, the theory 
of agent and principal, as well as according to the principles of the Value Based Management (VBM) 
concepts, business managers should strive to improve financial results translating into the maximization of 
shareholder value [Vogel, 2005, pp. 19–45].
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Figure 1. Framework of the governance IFAC.
Source: International Good Practice Guidance [2009].

The causes of the growing interest in corporate governance issues can include the following 
[Jeżak, 2010, p. 121]:

 – progressive globalization of financial markets resulting in the elimination of restrictions in the 
international movement of capital,

 – increase in the size and expansion of private capital in countries with developed market economy, 
being an effect of the systematic accumulation of wealth by the society, which has led to the dynamic 
development of capital markets and the subsequent growth of the importance of institutional 
investors,

 – the belief that corporate structures based on the principles of corporate governance are a key 
institutional factor in the construction of a competitive economy and creation of economic growth.

An interesting concept of the governance process has been presented in the study by the International 
Federation of Accountants (IFAC) [International Good Practice Guidance, 2009, p. 8]. The organization has created 
the framework of the governance made up of two areas: “achievements” and “compliance” (see Figure 1).

Poland as a member of OECD has been adapting its guidelines, which is evidenced by the Warsaw Stock 
Exchange [WSE] publishing its Best practice of WSE listed companies.

The first document of good practices in corporate governance, entitled, Cadbury Committee Report: 
Financial Aspects of Corporate Governance (also known as the Cadbury Code) was a key aspect in the process 
of dissemination of this type of studies in the world. In addition, international organizations, that is, OECD, 
the World Bank, and the European Union (EU) institutions have contributed to the process of dissemination 
of good practices in corporate governance. In 2011, the European Commission issued The Green Paper 
including The EU Corporate Governance Framework. The aim of The Green Paper is “an assessment of the 
effectiveness of the current corporate governance framework in force in European companies” [Green 
Paper. The EU corporate governance framework 164 final].

Creating codes of good practices is a result of legislative forms falling behind with the rapidly changing 
diversity of economic phenomena and tightening rules on transparency of public companies [Adamczyk, 
2009, p. 202]. Good practices are a set of corporate governance principles, as well as the rules governing the 
standards of conduct in relations with the environment of listed companies [Adamczyk, 2009, p. 202]. Good 
management practices are based on the principles of corporate governance and in the assessment they take 
into account the criteria developed and promoted by the OECD, where the expert method is used for the 
assessment. It is drawn up by teams managing national pension, insurance, and investment funds under 
the leadership of the Polish Institute of Directors. These rules apply to [Adamczyk, 2009, p. 203]:

 – the rules and procedures to be observed at the general meeting of shareholders,
 – ownership structure,
 – the structure and activity of the supervisory board, the remuneration of the boards, or the existence 

of independent members,
 – financial transparency, as well as the availability, timeliness, and quality of the information 

disclosed by a company.
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“Best Practice of WSE Listed Companies [2016]”, as a set of corporate governance principles and rules 
of conduct influencing the shape of relationships of listed companies with their market environment, is an 
important element for building a competitive position of such companies. According to the recommendations 
of the Best Practice [Best Practice of WSE Listed Companies [2016]], a listed company ensures proper 
communication with investors and analysts, conducting a transparent and effective information policy. 
A company should endeavor, along with taking, at reasonable notice, all actions necessary to draw up an 
interim report, to enable investors to become acquainted with its financial results within the shortest time 
possible following the end of the reporting period.

3  Reporting of listed companies
An annual financial statement of issuers applying both the accounting act and the International Accounting 
Standards includes the balance sheet, profit and loss account, additional information (consisting of the 
introduction to the statement and supplementary information and explanations), statement of changes 
in equity, and cash flow statement [Accounting Act, Law Journal 2019, Art. 45]. Additionally, all capital 
companies, including issuers of securities, are required to draw up a report on the activities of an entity. 
This report discusses relevant information about the assets and financial position, presents company 
results, and points to risk factors and possible risks [Accounting Act, Law Journal 2019, Art. 49].

The Directive 2014/95/UE published on 15 November 2014 introduced changes as to disclosure of non-
financial information and information regarding diversity by some big capital companies and groups. Until 
6 December 2016, member states had time to implement these regulations in their legislation; thus, they 
have been applied since 1 January 2017.

Globalization of the economy, rising competition in global markets, and growing expectations of the 
public toward enterprises imply the increasing importance of the concept of social responsibility. This, in 
turn, makes it necessary for companies to draw up reports, presenting both financial and non-financial 
information relating to environmental issues (E-environment), social (S-social), and corporate governance 
(G-governance). Consolidating financial statements with the ESG report results in the final product in the 
form of the integrated report [Remlein, 2015, p. 151]. The IR is the most recent approach toward corporate 
reporting. In the literature, one can find different definitions of IR. International Integrated Reporting Council 
(IIRC) defines an integrated report as the one which contains information about strategy, effectiveness, and 
the prospects of an organization, as well as reflecting social, environmental, and economic context of its 
operation [IIRC, Toward Integrated Reporting, p. 2].

The concept of IR is an answer to users of corporate reports demanding the information which is useful 
for making decisions and the information concerning the potential of an organization to create value in 
the future [Bek-Gaik and Rymkiewicz, 2016, pp. 767–783]. IR combines two threads – relevant financial 
and non-financial information, currently presented in separate documents which financial statements 
are, the management commentary, the report on sustainable development, the report on corporate social 
responsibility – into a coherent whole and shows the relations between them [Bek-Gaik and Rymkiewicz, 
2016, pp. 767–783].

IR is currently considered a challenge for entities to integrate planning and task(s) accomplishment 
with the intention of influencing increased value. The international arena has recently received propositions 
to transform IR into integrated information management which would reflect intentions to continue the 
evolution of reporting accomplishments and challenges to accounting systems [Kraten, 2017, pp. 6–9].

A.L. White sees IR as the future of corporate reporting. IR is a response to contemporary market 
conditions which result in new challenges where interested parties (investors) expect greater reporting 
transparency. This, in turn, is closely associated with the evolving tendency to increase organization value 
[White, 2005, pp. 1–6].

Preparing integrated reports requires a different approach to data analysis and their presentation than 
in the case of drawing up a financial statement. The differences between drawing up a financial statement 
and an integrated report are presented in Table 1.
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Management takes into account the fact that contemporary stakeholders expect timely and 
comprehensible information about present and future activities, and their impact on the business 
environment, whereas traditional elements of financial statements do not disclose information about 
prospects for running a business, and particularly within the scope of [Szczepankiewicz, 2013]:

 – information about the business environment of the economic activity conducted,
 – types of risks and threats related to the activity of an enterprise,
 – risks and threats related to investments and projects.

Benefits of presenting an integrated report are also observed by the reporting entities which are 
beginning to realize that such reporting will contribute to being “a good corporate citizen” but is also 
the driving force behind innovation and promotes learning, which, in turn, supports the development 
of a business and enhances the value of a firm on the market [KPMG International Survey of Corporate 
Responsibility Reporting, 2011].

In the literature on the subject, noticed should be the empirical studies performed pertaining to 
corporate capability in presenting good quality non-financial data which indicates the difficulty in fulfilling 
expectations of high-level data reliability, especially extra-financial information integrated into integrated 
reports [Jensen and Berg, 2012, pp. 299–316; Eccles et al., 2012, pp. 161–178; Sierra-García et al., 2015,  
pp. 286–304]. In reference to the above, it is clear that corporate governance/supervision must be the base 
upon which effective IR originates.

4   Accounting information system in the implementation of 
corporate governance

A greater part of the tasks of corporate governance is assigned to the activities within the scope of investor 
relations and information policy of joint-stock companies. These rules include, among other things, the 
creation of conditions ensuring equal treatment of shareholders, along with ensuring the transparency of 
the activities of a company and equal access to all information on this subject. Corporate governance should 
create the conditions to provide investors with appropriate transparency of the decision-making principles 
and their translation into the transparency of company activities, it should also build good contacts between 
the shareholders and the company, with particular attention to providing efficient channels for the flow of 
information [Koładkiewicz, 2004, p. 169].

High degree of responsibility of the supervisory board connected with a number of tasks that this body 
faces requires greater involvement of this board in the operation of the accounting system. Under Art. 4a 
of the Accounting Act, the management board and the members of the supervisory board are obligated to 
ensure that financial statements, and reports on company activities, are in compliance with the provisions 

Table 1. List of differences as to the approach to drawing up a financial statement and an integrated report

Issue Financial reporting Integrated reporting

Responsibility for the capital Financial capital All kinds of capitals
Mindset Isolation of individual departments Integration of individual departments
Timeline Short-termism Short-, medium-, long-termism
Focus of interest Financial issues from the past Strategic issues concerning the past and future
Building trust through 
transparency

Limited trust caused by narrow disclosure Greater trust caused by greater transparency

Adaptation of report Close connection with standards in force Individual approach corresponding to specific 
conditions of an entity’s operation

Conciseness Long and complex Concise and covering essential issues
Use of technology Primarily using “paper” Using new technologies

Source: Remlein [2015].



 The relations between the quality of financial statements and corporate governance   123

of the above-mentioned act. Making supervisory boards responsible for accounting is one of the reasons for 
the effect of corporate governance on the quality of the accounting information system.

The responsibility of the supervisory board for ensuring reliability of the accounting information 
system results both from the requirements of the Principles of Corporate Governance of OECD 2004 and 
from the Recommendation of the European Commission of 15 February 2005 concerning the role of non-
executive directors or those being members of the supervisory board of listed companies and the supervisory 
committee (board) [Official Journal of the European Union, 2005].

Corporate governance is responsibility, including responsibility for the accounts of the company 
and for the financial statements constituting its element. As part of this responsibility control should be 
exercised over financial reporting, being an internal mechanism of corporate governance and supporting 
the preparation of reliable financial statements [Ernst & Young, File No. 4 – 497]. Depending on the 
location of stimuli influencing a company, internal and external corporate governance mechanisms 
may be distinguished. Internal mechanisms of corporate governance, particularly important in terms of 
reliability of the accounting system, include, among others, a supervisory board, an audit committee made 
up of supervisory board members, internal audit. In turn, external mechanisms of corporate governance 
which are of crucial importance in terms of reliability of the accounting system are as follows: regulations 
pertaining to financial reporting, regulations regarding reporting in the field of corporate governance and 
external audit [Gad, 2016, pp. 665–675].

In member states of the EU actions aimed at the more efficient and transparent operation of business 
entities, especially public companies, are consistently taken. The most recent manifestation of the above 
is the implementation on 21 June 2017 of the act on certified auditors, audit firms, and public supervision 
[Act on Certified Auditors, 2017]. This regulation authorizes corporate bodies (through audit committees 
of supervisory boards) to cooperate within a much wider scope than in the previous years, with a certified 
auditor in the process of performing financial audit activities. Currently, it applies to a limited number of 
listed companies [Buk, 2017, pp. 5–16].

The cooperation of a supervisory board or an audit committee with a certified auditor should consist in 
[Buk, 2017, pp. 5–16]:
(1) monitoring the process of financial reporting,
(2) monitoring audit performance,
(3) agreeing on rules of performing activities by an entity authorized to audit financial statements, 

including within the scope of the activities plan proposed,
(4) obtaining information, explanations, and documents necessary to monitor the process of financial 

reporting and audit performance, from a certified auditor,
(5) discussing by a key certified auditor, a managing authority, or a supervisory body main issues resulting 

from the audit, which, at the request of the audit committee, should be presented in the form of an 
additional report Act on Certified Auditors, 2017, Art. 130, it. 9],

(6) expressing their own opinion on a financial statement which the financial audit activities refer to.

The responsibility of a supervisory board cannot be limited to the assessment of the compliance of the 
statements with the law in force only. It should be understood primarily in the economic sense – financial 
statements should reflect the economic reality of an entity [Walińska, 2014, pp. 351–365] (Figure 2).

A supervisory board gives an opinion on a financial statement, and thus on the results of a company’s 
accounting policy, too. It must be remembered that the accounting policy is adopted by a company’s 
management board and a supervisory board does not have to express its opinions on it. Therefore, it is only 
during the process of auditing a financial statement that a supervisory body has the opportunity to have 
a closer look at the consequences and justification of the specific accounting policy conducted [Walińska, 
2014, pp. 351–365].

According to one of the principles specified in the Best Practice of WSE Listed Companies [2016], public 
companies should include on their corporate website information about the wording of the rule applied in a 
company referring to the change of an entity authorized to audit financial statements, or about no such rule 
in force. Entities, whose financial statements are subject to audit, are also required to disclose in additional 
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information the remuneration of a certified auditor for: (1) obligatory audit of annual financial statements, 
(2) other certifying services, (3) tax consultancy services, and (4) other services [Gad, 2016, pp. 665–675].

Taking into account the basic principles of corporate governance centered around creating 
relationships with shareholders for the increase in market value, one can indicate that not only should 
companies take advantage of the possibility to implement newly accepted solutions of financial reporting 
system in accordance with International Accounting Standards (IAS) and International Financial Reporting 
Standards (IFRS) but also responsibly shape the image of their business which cares for high efficiency of 
its activity [Sajnóg, 2014, p. 326].

Objective, verified information from the accounting system facilitates shareholders to monitor and 
effectively exercise their rights. It motivates the supervisory board to act for the benefit of enhancing the 
shareholder value through controlling decisions made and activities undertaken by managers [Sajnóg, 
2014, p. 326].

A key to solving the problem of data quality in submitted corporate financial statements is effective 
genuine corporate governance … in which efficient tools are sought to minimize negative occurrences of 
conscious and unconscious falsification of data contained in financial statements [Surdykowska, 2009,  
p. 28]. The quality of report information, as well as financial and non-financial data, is determined by 
effective corporate governance.

5  Conclusions
Transparency of companies whose shares are subject to continual interest of investors operating on the 
financial market is one of the key elements of contemporary economy. The increase in transparency and 
responsibility of activities of an economic organization necessitate the adoption by the organization of 
the principles of social responsibility and consequently supervision over its implementation. As part 
of corporate governance standards, there should be regulations determined leading as a result to the 
improvement in the accounting quality in order to ensure better protection of interests of owners of a 
company and its other stakeholders. The quality of reporting information depends on control systems used 
in an organization determined by adopted regulations within the corporate governance system, that is, 
internal control, internal and external audit.

The perspective of stakeholders, which is increasingly taken into consideration, is reflected among others 
in undertaking new directions of research into the accounting system, based on a broader understanding 
of management rationality, increasing the scope of accounting, enriching its content, and thus the scale of 
applications. It is IR that has become such a direction. IR has become the language of sustainable business 
and is a tool which serves organizations to communicate their value to investors, and corporate governance 
allows the organizations to adopt a comprehensive approach to building such sustainable value. It is an 
important foundation on which effective and IR is built. The standards of corporate governance determine 
the information policy of an enterprise geared toward the needs of its stakeholders, which implies the 
adoption of appropriate solutions in the accounting system. Financial statements should be reliable as it 

Figure 2. Responsibility of supervisory boards for financial statements
Source: Walińska [2014].
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is only then that their aims and targets are met, and the image of business they depict should be created 
according to the true and fair principle, invoking the responsibility of individuals supervising the process 
of drawing up a financial statement.

Concluding, it is clear that corporate governance is a key component which guides effective IR, quality 
of reported information – including financial and non-financial data – which in effect is determined by 
efficient corporate supervision.
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Abstract: With arrival of information technology, interaction between consumers and companies become 
more common. It has implications for the way business function and for business models. The aim of 
the paper is to analyze crowdsourcing and compare crowdsourcing business models of three product 
and content crowdsourcing companies, their common features and differences. These companies differ 
considerably in many respects. The business model framework used is based on Osterwalder and Pigneur’s 
approach. The paper shows various consequences of using crowds. It shows that having crowds as a key 
asset implies a necessity to take care of the crowd and network effect before launching a crowdsourcing 
initiative. The paper gives those involved in crowdsourcing insight about factors crucial for their company 
and points to where they need to concentrate their resources.
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1  Introduction
Over the centuries, technological progress changed the way businesses conducted their activities. However, 
the arrival of information technology (IT) has been one of the most powerful drivers of business model 
evolution. The advent of IT irreversibly changed the way businesses function, for example, the way they 
operate their supply chains, store information, contact their customers, and so on.

Businesses started to take advantage of a new opportunity that the internet offered: communication 
and interaction with and between the users. It enabled them to share files, discuss and share ideas, and 
finally to create together. Through such communication and collaboration an important, internet-based 
phenomenon known as “crowdsourcing” emerged. Outsourcing certain activities to a crowd allowed 
businesses to mitigate difficulties associated with two characteristics of knowledge: its wide distribution 
and so-called stickiness [von Hippel, 1994]. The lowering of costs associated with using the crowd gave rise 
to various crowdsourcing initiatives: crowds are now used to solve scientific problems, provide services, 
create content, and so on.

Crowdsourcing has gained increased attention as a new way of improving competitive advantage. 
On the one hand, it reflects real processes, especially globalization, changes in innovation environment, 
and IT-mediated technologies, which created new conditions to use of its resources [Roszkowska, 2017]. 
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These technologies are physical and are also social ones that are enabling new ways of collaborating and 
managing activities across geographies, including emergency and management ones. On the other hand, 
crowdsourcing is perceived as an uncertain and risky process that inevitably accompanies the emergence of 
new concepts and their differentiation and is a subject of innovation in itself, for instance, business model 
innovation, open innovation business models, and one of its form, the crowdsourcing business model 
(CBM). The latter reflected a new approach to innovation. In these concepts, the process of exploitation of 
external knowledge that was acquired with internal one was combined. As firms posses and use different 
types of internal and external knowledge, there are different types of crowdsourcing and continuous 
process of differentiation of CBM among them. This pertains to broadcast search, crowd motivations, 
or crowd definitions [Amrollahi, 2015; Waldner and Poetz, 2015; Li, 2016; Massa et al., 2017] and types 
of platforms and generations. Each of them have different roles and characteristics [Estellés-Arolas and 
González-Ladrón-De-Guevara, 2012; Prpić et al., 2015; Prpić, 2016]. Also, we have other markets, including 
product ones, where heterogeneous firms function. The difference between them are product types and 
how modern they are, inner resources (according to the market they function in), ability to absorb external 
resources, their market placement, and how they compete, which encompasses how they add value. They 
also differ in terms of how they are structured, how long the market has existed, and their ability to be 
dynamic. As a result, there are different models of crowdsourcing and these vary in terms of their form, 
motivation, and the ability to use new forms of inner resources, including crowd knowledge and their result.

Crowd motivation and definition have received considerable attention from scholars, but still product 
and content crowdsourcing markets, an area where the crowd designs, develops, or selects products or 
content that are later sold, are still underestimated. These initiatives draw on crowd intelligence or crowd 
knowledge to create products or contents. A question arises: what similarities and differences do business 
models based on crowds utilized by different companies that function on different markets have? How 
do these models differ in terms of motivation, building blocks, including customer segments (CS) and 
relationship, value propositions, channels, key activities, resources, and revenues stream?

The aim of this paper is to provide an understanding of content and product markets’ crowdsourcing 
business models and show their differentiation. It could help different firms build similar models or compete 
against them or perhaps be a source of inspiration. We aim to systematically compare the similarities and 
differences of various types of CBM of some companies across a wide range of criteria to address the gap in 
the literature and bring about a more nuanced understanding of models. The business model definition and 
the framework used to analyze the business models are both based on Osterwalder and Pigneur’s [2010] 
work. We describe crowdsourcing business models of three product and content crowdsourcing companies 
and analyze and compare their business models’ key segments and points to some common features.

We start first, with literature review on business models, business model’s innovation, open business 
model innovation, and crowdsourcing business model. Next, description of the methodology that is used in 
analyzing the business models, the Business Model Canvas. We choose three cases of crowdsourcing business 
models of three various companies to ensure a degree of diversity. They are presenting diversified examples of 
the same business model category. A discussion of the results and conclusions are drawn in the end.

2  From business model to open business model innovation
Starting from the mid-1990s, business model (BM) has become an important concept and field of research. 
In the literature, one can find reviews of literature on evolution of the use of the term. Zott et al. [2011] 
review of the literature published between 1975 and 2010, Hossain and Kauranen [2015] between 2006 and 
2014, while Massa at al. [2017] between 2010 and 2015. They compared 71 definitions of business models 
and introduced their own taxonomy.

BM is seen as ‘the business logic of the firm’ [Teece, 2010; Hienerth et al., 2011; Velu and Stiles, 2013], 
‘the platform which connects resources, processes and the supply of a service’ [Nielsen and Lund, 2014], 
‘the way firms do business, creating and capturing value within a value network’ [Roome and Louche, 
2016]. It shows how firm works¸ creates value and captures its part. A general definition of a BM: ‘stories 
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that explain how enterprises work’ provided by Magretta [2002, p. 87] does not offer precise guidelines 
as to what a BM encompasses and how its analysis should be approached. Amit and Zott [2012, p. 42] 
tackle this matter from a different, more detailed perspective, stating that a business model is ‘a system 
of interconnected and interdependent activities that determines the way the company “does business” 
with its customers, partners and vendors. … a business model is a bundle of specific activities—an activity 
system—a conducted to satisfy the perceived needs of the market, along with the specification of which 
parties … conduct which activities”. BM is seen as a key component of an organization’s success.

The activity-based view of BMs captures its essence and suggests two sets of design aspects: design 
elements and design themes [Zott and Amit, 2010]. Design elements describe the activity system’s 
architecture of content, structure, and governance. Design themes coordinate and connect the three design 
elements and provide more detail on the activity system’s four crucial value creation drivers.

In the paper, we use the definition proposed by Osterwalder and Pigneur [2010, p. 14]: “A business 
model describes the rationale of how any organization creates, delivers and captures value.” Baden-Fuller 
et al. [2008, as cited by Casadesus-Masanell and Ricart, 2010, p. 197] provide a very similar definition of 
a BM: “the logic of the firm, the way it operates and how it creates value for its stakeholders.” These two 
definitions seem to leave most room for maneuver while grasping the core of the notion. Contrary to some 
other definitions, this one can be used in analyzing every business, not just a particular type.

Although business model is the organization’s logic for creating value, firms do need a change, improve 
model over time to remain profitable. Adjustment of an organization’s BM for creating value and innovate 
new models to beat competition seems crucial. Both practitioners and scholars agree that companies which 
choose to take advantage of these changes to produce new business models (business model innovation, 
BMI) prove to grow the fastest. In order to answer to changing external environment, firm must continuously 
change, reconstruct or innovate its business model. So, business model is dynamic phenomenon, could be 
innovated enabling new ways to create and obtain value and possess flexibility. Dynamic perspective on 
BM leads to establishment of BMI. It is “a boundary spanning process that must involve connections and 
joint innovation with external partners” [Ho et al., 2011, p. 663], and “a process that deliberately changes 
the core elements of a firm and its business logic” [Bucherer et al., 2012, p. 184]. BMI is creating whole new 
bundle of customer value. In BMI value chain architecture is revolutionized in new ways: from new product 
development to new delivery. It goes beyond process and product offering [Amit and Zott, 2012], or creating 
a new technology. It results in shifting of the focus to creation of the new system and broader network, i.e. 
beyond the entity of the firm: its customers, stakeholders and shareholders.

BMI is central for different types of firms as it also represents a new dimension of innovation. It can 
complement product or process innovation or it can occur independently from them. As it is a “distinctive 
type of innovation” [Bucherer et al., 2012, p.193] the concept of BMI broadens the boundaries of traditional 
meaning of innovation [Massa and Tucci, 2014]. However, it has some similar characteristics to other forms 
of innovation, for example, it can be incremental or radical as well as open or closed [Vanhaverbeke and 
Chesbrough, 2014, ch. 3].

In 2006, Chesborough launched a new perspective of analysis of BM called open business model. 
The focus of this concept is the role of the network. When it is combined with innovation, or when open 
innovation is included, this model takes a form of open innovation business model as opposed to closed 
innovation business model. As there are many forms of networks and ways of utilizing them, open innovation 
business model can take many forms. One of them is crowdsourcing business model [Marjanovic et al., 
2012; Wikhamn and Wikhamn, 2013].

3   Crowdsourcing and business models based on crowds— 
literature review

Crowdsourcing, a term coined by Jeff Howe [2006, p. 5], describes a BMI where a job traditionally performed 
by an agent is outsourced by making an open call to a large, undefined network of people. A company 
broadcasts a problem online, receives potential solutions posted by individuals, provides rewards for 
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winning solutions, and mass produces the idea [Brabham, 2008a]. The information technology (IT) has 
enabled its expansion as companies can now ask IT users for help.

Equally important for the existence of crowdsourcing is the motivations’ driving individuals to 
participate. Sometimes financial rewards are an important motivation, as in the case of Innocentive, where 
the company provides financial prizes to researchers who provide solutions to posted problems. However, 
individuals often participate for other reasons, for instance because performing a certain task gives them a 
sense of enjoyment, provides them with an opportunity to socialize with others, or gives them a feeling of 
glory and recognition [Malone et al., 2010]. There are many studies that describe crowd motivations [Muhdi 
and Boutellier, 2011; Zheng et al., 2011; Dahlander and Piezunka, 2014] or in individual crowdsourcing 
companies [Brabham, 2010 and 2008a]. Empirical research underlines other area, for instance, factors 
influencing the originality of crowdsourcing ideas [Franke et al., 2013], process of idea generation 
[Schweitzer et al., 2012], and the outcome of crowdsourcing [Nishikawa et al., 2013].

The name crowdsourcing is formed from two words, “crowd” making reference to the people who 
participate in the initiatives, and the word “sourcing,” referring to a number of procurement practices 
aimed at finding, evaluating, and engaging suppliers of goods and services. This concept is linked with the 
wisdom of the crowds and collective intelligence. Surowiecki [2004] claims that under certain conditions 
groups are even smarter than the smartest individuals within them. He names four conditions that must 
be met for a crowd to be “smart.” The underlying idea of the wisdom of crowds is that if one asks a “smart” 
crowd to estimate or predict something and then averages the answers, the errors that each of the individuals 
makes will cancel themselves out. Crowdsourcing harnesses the wisdom of the crowd through IT to produce 
goods or services superior to those that could be produced by smaller groups. Waldner and Poetz [2015, 
p. 10] underlined that “crowds may possess relevant knowledge for BMI,” especially for delivering and 
capturing value. Companies use crowdsourcing to tap the wisdom of crowds and support the creation of 
collective intelligence. However, crowdsourcing can be sponsored and managed by the organization, which 
issues the task and assesses the results and whose purpose is to generate profit for the company [Kavaliova 
et al., 2016]. Hence, to create and value crowdsourcing, a company has to innovate its BM, that is, prepare 
crowdsourcing BM (CBM).

In the literature, there are more than 40 definitions of crowdsourcing [Estellés-Arolas and González-
Ladrón-De-Guevara, 2012] and new definitions spring very often. The most popular is the notion that 
crowdsourcing is the IT-mediated engagement of crowds for the purpose of problem-solving, task 
completion, and idea generation and production [Howe, 2006; Brabham 2008a]. This tool has gained 
popularity [Hossain and Kauranen, 2015; Poblet et al., 2017]. Along with its growth crowdsourcing, another 
IT-mediated technology, for example, the sharing economy is rapidly being developed [Taeihagh, 2017].

Crowdsourcing is continuously evolving and a variety of its forms are emerging [Prpić 2016; Prpić and 
Shukla, 2016]. It can be carried out in two ways: by “proprietary crowds” that organizations foster through 
their own in-house platforms or by using “third-party crowdsourcing platforms” that provide the required IT 
infrastructure and “built-in crowds” as a paid service. Apart of external crowdsourcing through contests, internal 
crowdsourcing is used and is a part of an overall innovation capability for the company [Smith et al., 2017].

In the literature, crowdsourcing practices are divided into various types and forms. Different types of 
crowdsourcing represent different configurations of hardware, software, and people as IT-mediated crowds 
(such as virtual labor markets, tournament crowdsourcing, and open collaboration and as a new generation: 
crowdsensing, situated crowdsourcing, spatial, and wearable crowdsourcing]. One of the most popular 
taxonomies is done by Brabham [2011]. He categorizes these initiatives into four groups: knowledge discovery 
and management (the crowd is tasked with finding and collecting existing knowledge that is spread out 
over the internet), broadcast search (the problem that an organization defines and the crowd members find 
the solution), peer-vetted creative production (an organization asks the crowd to create and select creative 
ideas), and distributed human intelligence tasking (the crowd analyze vast amounts of information).

Another approach introduced Amrollahi [2015]. He selected 11 phases: conceptual design, participant 
selection deals, technical design (how crowdsourcing should be performed), the communication 
stage, invitation of the crowd, idea/task entry phase, the start of the interaction of the crowd with the 
crowdsourcing system, coordination of the crowd, idea/task revision phase (allows to remove any possible 
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error from inputs), evaluation of entries, granting the award, and process evaluation and documentation 
of the lesson learned from the crowdsourcing project and future actions to implement the results of the 
crowdsourcing. However, this taxonomy does not include all crowdsourcing initiatives, for instance, crowd 
services such as GeniusRocket or uTest. Ghezzi et al. [2017, p. 9] reviewed 121 articles on crowdsourcing 
(published between 2006 and 2015) and investigated crowdsourcing from the input, process, and output 
framework. Providing formal structure for the findings available in the academic literature, they show 
the main antecedents, components, and outcomes of this process. In the literature, there are other forms 
of crowdsourcing based on different criteria: Busarovs [2011] introduced rewards criteria, while Li [2016] 
selected other forms. Täuscher [2016] names the challenges organizations face: corporate goals, the costs 
associated with crowd creation, the split of value added between crowd users, indirect and direct effects, 
and the proposal of solving the problems. However, Wilson et al. [2017] investigated failed crowdsourcing 
projects and pointed toward the types of risk that companies are likely to have.

Dawson and Bynghall [n.d.] suggested to distinguish between eight crowdsourcing business models 
and exemplified them by referring to their use by different companies:
•	 Media and data (creation of media, content, and data by crowds).
•	 Marketplaces (matching buyers and sellers of services and financing through mechanism including 

bidding and competitions).
•	 Platforms (software and processes to run crow works and crow projects, for use with internal or external 

crowds).
•	 Crowd ventures (that are predominantly driven by crowds, including idea selection, development and 

commercialization).
•	 Crowd processes (services that provide value-added processes or aggregation to existing crowds or 

marketplaces).
•	 Crowd services (delivered fully or partially by crowds).
•	 Nonprofit (tapping crowds to create nonfinancial value).
•	 Content and product market, which is a distinct category of crowdsourcing practices. It involves the 

outsourcing of design, creation, or development of content or products to the crowd, and selling those mostly 
over the internet. This category somehow differs from the rest as it draws on global, distributed creativity 
of users to create physical products or content. Moreover, it has real impact on the incumbent industries.

In traditional company’s product design or new product generation is either done in-house or outsourced. 
If the design or creative phase is outsourced to a large enough crowd, some superior designs will prevail. 
Although the winning designs are usually awarded with cash, the design stage is still cheaper than keeping 
it in-house. What is more, the crowd is often tasked with choosing the winning design, thus making sure the 
winning designs actually sell, and indicating the potential level of demand for the good. This also lowers 
the need for market research. This approach is useful when matters of taste play a large role in choosing 
which products to introduce to market.

Chanal and Caron-Fasan [2010] analyze crowdsourcing experiment based on strategic analysis of a 
start-up Crowdspirit. It outsources the entire R&D process to a community of designers and users in the 
domain of consumer electronics. They used the scenario-based approach to challenge the Crowdspirit 
business model and in a context of crowdsourcing it is necessary to distinguish between value creation 
(performed by the community) and value capture (should be made within the business model). They also 
suggest a new model of incentives for innovation activities called “collective private.” Smith et al. [2017] 
reporting on the efforts of EMC, a global leader in data storage system and clouding computing focused on 
intrafirm crowdsourcing of a large company.

4  Methodology
In order to study and compare different business model based on crowds we use the Business Model Canvas 
framework developed Osterwalder and Pigneur [2010]. It shows the rationale of how a company intends 
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to capture and create value. There are two main reasons why this framework will be applied in this paper. 
First, the selected nine areas of activities together provide a full view of an organization, since they cover the 
four essential areas of a business: customers, infrastructure, the offering, and the financial logic. Second, 
this framework has already proven successful in describing one crowdsourcing business [Innocentive] and 
can be used to compare businesses.

We concentrate on product and content crowdsourcing markets, where the crowd designs, develops 
or selects products or content, which are later sold. Content and product markets is a distinct category 
of crowdsourcing practices. It involves the outsourcing of design, creation or development of content or 
products to the crowd, and selling those mostly over the Internet. This category somehow differs from the 
rest as it draws on global, distributed creativity of users to create physical products or content. Moreover, 
it has real impact on the incumbent industries. For instance, iStockphoto is directly competing with 
professional photographers, in result lowering their wages [Howe, 2006]. Examples of crowdsourcing 
initiatives that belong to this category include Threadless, DesignbyHumans, I vote for art, Minted, 
iStockphoto, Shapeways, Quirky, and Ponoko [Dawson and Bynghall, n.d.].

Using the Business Model Canvas framework and based on criteria of diversity of firms’ characteristics 
and accessibility to information and data, we selected three firms (as case studies). The cases have been 
chosen to ensure a degree of diversity: two companies produce physical products, while one produces 
content; two generate considerable profits, while one has yet to cover its costs; one offers members the 
opportunity to earn their living, two do not as they differ in terms of motivations of crowds. One of them 
revolutionized the market on which it operated, forcing a strong drop in prices, when the other two prices 
did change but they changed the approach to the way of creating products. These companies differed in 
terms of the complexity of production processes and dynamics of growth. These case studies are mostly 
seen as presenting different examples of the same business model category.

Since both the term crowdsourcing and crowdsourcing companies are relatively new, this paper draws 
on mostly online sources, namely case studies, scholarly papers, magazine and press articles, analyzed 
companies’ webpages, interviews with companies’ founders (accessed mainly via YouTube), other videos, 
and e-mails.

The Business Model Canvas offers “a rigorous approach to structuring BMI efforts” and [Waldner and 
Poetz, 2015, p. 12] uses graphical framework, which covers nine blocks.

The nine building blocks of the Business Canvas are following:
1. Customer Segments (CS). Although the customer is central to any business, an organization cannot 

serve everyone—it must always decide which customer segments to target and which to let go.
2. Value Propositions (VP). It is a supplier offer that the customer reviews. However, during the 

consumption of the product, the customer can participate in creating value-in-use, meaning she can 
participate in establishing a proposal of value added and influence, for example, product properties or 
how it is advertised.

3. Channels (C). The customer interacts with the company mainly through communication, sales, and 
distribution channels which influence customer’s perception of a company.

4. Customer Relationships (CR). It can take on various forms, and are driven by different motivations, 
such as customer acquisition, retention or sales boosting.

5. Revenue Streams (RS). These represent the company’s revenue model: for instance, a company can sell 
assets, or lease them; collect subscription or licensing fees, or collect revenues from advertising etc.

6. Key Resources (KR). Every business has resources that are key to its existence: for some companies, it’s 
the brand, for others it’s the financial capital. They are categorize into four groups: financial, human, 
intellectual, and physical.

7. Key Activities (KA). Each business model has different actions that are essential to deliver the value 
proposition. Osterwalder and Pigneur [2010] suggest three categories: production-related, problem 
solving-related, or platform/network-related.

8. Key Partnerships (KP). This segment analyses a company’s most important partners and lists the key 
resources and activities are which are performed by them. Partnerships take the form of a strategic 
alliance, coopetiton (partnerships with competitors), joint venture, or a buyer-supplier relationship.
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9. Cost Structure (CS). Businesses can operate with high or low costs, high variable or high fixed cost, etc. 
Cost- and value-driven business models are distinguished.

Putting these nine building blocks together creates the Business Model Canvas, which allows for the 
analysis of a company’s business model.

5  The overview of three case studies

5.1  Threadless

Threadless is an entirely web-based clothing company that crowdsources apparel design to a community. Its 
umbrella company is skinnyCorp, which built other community-based projects, such as I Park Like an Idiot, 
Extra Tasty or Naked & Angry. However, Threadless still remains the most successful endeavor [Burkitt, 
2010; Menichinelli, n.d.]. Threadless was created when one of the founders won a t-shirt design contest 
sponsored by the Dreamless community. He shared his experience of winning with another Dreamless 
member, and both decided that co-creation of t-shirts had market potential [Lakhani and Panetta, 2007]. 
Threadless started out as a t-shirt company, where the users were posting t-shirt designs in hope of winning 
a cash prize. The company sells not only t-shirts, but many other garments, indicating that the company 
is successfully expanding horizontally. The Threadless community has over 2.5 million members, over 
500 000 submitted designs and almost 5000 designs printed.

Membership in the Threadless community is free and anyone can sign up. Community membership is 
not limited to designing apparel—users can also comment on the work of others, vote on designs, purchase 
or influence them. They can also post photos of themselves wearing the apparel on their blog, which earns 
them extra ‘Threadless’ dollars to use for apparel purchases. Anyone who wants to upload their design can 
do so on the web page. Next, all submitted designs are scored by the community with an unbinding ‘I’d buy 
it’ option. The designs with the highest scores are evaluated by Threadless staff who announce the week’s 
winners and award them with a cash prize 2 and royalties [3-20%] based on the product’s sales. The winning 
designs are printed and made available for sale. All printed designs are usually sold out to make room for 
new designs. However, if demand is high, some old designs are reprinted.

5.2  iStockphoto

iStockphoto sells royalty-free photographs, video clips and other animations over the internet. The company 
was established in 2000 when the founder decided that he could avoid paying high licensing fees for stock 
photos by starting his own webpage where he would share his photographs for free. Those who wanted to 
use his photographs had to post some of theirs in exchange. His webpage became so popular he needed to 
start collecting fees to keep it going and imposed a quarter per image fee. The popularity of the company 
grew as the common fees for stock photos at the time were about $300 [Howe, 2008]. Nowadays, most 
photographs at iStockphoto cost about $1, although high-resolution pictures cost more.

Although the photographs must fulfill some basic technical criteria, anyone who has a camera can 
post photos on the webpage. Once someone downloads their image, they receive 20% of the purchase price 
[Brabham, 2008b]. More involved community members who screen applicants and maintain the company’s 
database can make exclusive contracts with iStockphoto and receive 40% of their photographs’ income. 
Some photographers derive their income solely from iStockphoto. Like Threadless, iStockphoto also has 
a strong impact on its industry, making irreversible changes—professional photographers outside of 
iStockphoto notice a considerable decline in their returns on stock portfolios.

2 The prizes are usually around $2000, but if a designer is competing in a themed competition, they can be much larger. For 
instance, the prize for winning “Aqua TV” show was $4000 (http://www.threadless.com/adultswim/).
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5.3  Quirky

Quirky is a consumer products company that deals in making ordinary people’s ideas into physical products. 
The founder won an entrepreneurial award in high school when he built his own company that designed 
products [Taylor, 2011]. Although he sold it later, he came up with the idea of Quirky when he saw a woman 
wear one of his earlier designed products [Ludwig, 2012]. The experience of seeing someone wearing his 
product was so strong he decided to form a company where more people could share the strong feeling.

Each week many people submit their product ideas on Quirky’s website. Community members then 
comment on the ideas, add their suggestions, discuss them, and vote on them. The next stage involves 
Quirky’s employees evaluating ideas based on their viability, design potential, and marketing potential. 
Each product receives a score from the employees and the winning one is sent to production. However, 
unlike in Threadless, it is not only the person who wins the competition that gets the reward. Community 
users earn money through contributing to the product, amongst others by answering survey questions, 
helping name the project, create its logo, and so on. Together around 30% of product revenues are given 
back to the community and the innovator [The Economist, 2012]. Quirky’s most successful product is an 
adjustable power strip named ‘Pivot Power’, sold at $29.99. It was invented by a U.S. high-school student, 
with 27 other community members influence and 1516 product followers. It has been in store for over the 
year and has already sold over 600 000 units.

The company has already developed above 400 products and its community base reaches more than 
500 000 people. Although in 2012 the company’s revenues were $18 million, its valuation $150 million in 
September 2012, it still hasn’t managed to earn a profit [Colao, 2013].

6   The analysis of the Business Model Canvas in Threadless, 
iStockphoto, and Quirky

6.1  Research method

The Business Model Canvas has been split vertically into left and right side for clarity. In describing the 
business models, the cost structure and revenue stream have been combined to show overall financial 
result. Although the community might be argued to be a “key partner,” this paper will consider it to be a 
customer as crowdsourcing companies aim to sell the products to community members. Another reason is 
that the partners are usually involved to serve the community, which makes it, again more of a client than a 
partner. Each company’s business model is summarized in tables. The abbreviations used henceforth are: 
KP—Key Partners, KA—Key Activities, KR—Key Resources, VP—Value Proposition, CS—Cost Structure, CR—
Customer Relationship, C—Channels, RS—Revenue Stream, and CS—Customer Segments.

6.2  Threadless

6.2.1  Key activities (KA)

The key activities seem to be associated with community catering, logistics, and order fulfillment (Table 1). 
As a crowdsourcing company, Threadless relies heavily on its crowd. As a consequence, the company has to 
cater its community to keep it motivated to submit ideas, influence designs, and buy the products. Catering 
the community takes on many forms in this case, for instance, sending newsletters, writing blog posts or 
making interviews with competition winners. The company needs to be transparent as even the smallest 
mistake can turn the community away from the company3. Having community catering as a key activity 

3 As illustrated by the case of Digg. Digg, a social news website, suffered a vast loss of users when it introduced a new web layout, 
the community disliked. Within hours, the community quit the company and joined the competitor, Reddit [Friedman, 2010].
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also has two important consequences: customer loyalty and so-called “brand community”4. If the crowd 
is well taken care of, it does not have a motivation to move to a different company and a feeling of “love of 
community”5 reinforces the brand and customer loyalty.

The second key activity, Logistics and Order Fulfillment, is associated with producing a physical product, 
which needs to be delivered to the customer. Although the company outsources clothes production, it has 
to manage operations in its warehouse and ship the goods. When a customer wants to buy a t-shirt, the 
exact information about how many t-shirts are left for sale is shown, which implies a very modern logistics 
system. This, in turn, might also be one of the major cost drivers.

6.2.2  Key resources (KR)

The key resources (KR) are associated with the existence of crowd on the internet. The community is a 
straightforward resource: it delivers, buys the designs, and essentially drives the business. The Threadless 
brand is a consequence of brand community, and any imitator would need to create an equally strong 
relationship with its customers, which takes time and effort. This, in turn, provides Threadless with a first-
mover advantage. The third resource, the platform, allows for the whole company to exist in the first place.

6.2.3  Customer segments (KS)

Threadless serves two types of customers: the designers and the garment buyers. The designers are young 
people who want to test their skills, keep on improving them while having fun. Most buyers also participate 
in the community. It would be difficult to argue that the company segments its customers, rather, the client 
is the community with two distinctive subgroups.

6.2.4  Value proposition (VP)

Each customer segment has different reasons to take part in the community. In the case of the designers, 
they get to see what their potential customers think of the design, practice their skills, and work in a “fun” 
community in exchange for a potential of winning a cash prize, or being found by job hunters. This is 
reinforced by the so-called “flow state,” which also exists when open source programmers design software 

4 Brand community (Muniz and O’Guinn, 2001, p. 412, cited in Brabham, 2010) is defined as “specialized, non-geographically-
bound community, based on a structured set of social relations among admirers of a brand.”
5 The feeling of “love” in the case of Threadless was confirmed in Brabham’s (2010) study.

Table 1. Threadless Business Model Canvas, left side

KP KA VP

–  Retailers (Bed Bath and 
Beyond, Gap)

– Logistics and order fulfillment –  For designers: “show your designs to an exciting community 
who will rate it, with a chance of producing it on a garment.”

–  Design partners 
(Absolut, Thermos, Dell) 

– Community catering –  For buyers: “get clothes that are particularly strong on the 
artistic side and that you helped create.”

KR
– Community
– Brand community
– Platform

CS
Low cost model
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[Lakhani and Panetta, 2007]. When designers attain such a state, they find the process of designing 
particularly enjoyable.

With a small number of major fashion retailers dominating the fashion industry, it is not uncommon to 
see two people wearing the same piece of clothing. The sense of individuality also disappears as consumers 
do not know who designed the product and what the so-called story behind it is. Threadless buyers want 
clothes that focus on the artistic part of the design, are not worn by everyone else around them, have been 
influenced by them and they want to know the story behind the design. In exchange for the garment price 
they also obtain a sense of belonging to a fun community [Brabham, 2010].

6.2.5  Channels (C)

Threadless communicates with its community both offline and online. Online methods include the 
company’s blog, the forum, and the newsletter. The community members can also communicate with 
Threadless staff in the physical shop, where it can also talk to other community members and improve 
designing skills. Some Threadless products can also be purchased at partner stores (see Section 6.3.5).

6.2.6  Customer relationship (KR)

The customer relationship is entirely community-driven. Threadless takes care to ensure that the interaction 
between the users and the website is fun: even pressing the cart button to buy a product produces a smiling 
shopping cart with an expression ‘1 yummy item added to my carty belly’. This type of a relationship seems 
to be the key to ensuring that the community keeps on interacting with the company.

6.2.7  Key partners (KP)

The key partners seem to be retailers and design partners. Retailers reinforce the company’s business model 
since they allow to sell Threadless products in more physical stores. The existence of retailers also draws 
more designers into the community as they receive the opportunity to sell their designs in well-known, 
established fashion industry giants, and earn more money due to royalties. However, Threadless does not 
partner with any retailer—in 2006, it refused to work with Urban Outfitters when the community deemed 
the company “uncool” and didn’t want the t-shirts sold there.

The design partners, besides giving rights to use their copyrighted characters, also serve another 
purpose: they provide high rewards for competition winners thus drawing more designers to join the 
community.

6.2.8  Revenue stream (RS) and cost structure (CS)

The main source of revenues is product sales: t-shirts alone cost between $19.50 and $24.50. Combining that 
with t-shirt costs yields a considerable profit margin. By expanding into more expensive products, such as 
“hoodies,” which cost $49.506, the company tapped into a considerable revenue stream. What is more, a 
revenue reinforcement stream is also taking place: a sold-out clothing piece cannot be ordered until there 
is a reprint, which is somehow similar to Zara’s strategy [Simchi-Levi et al., 2007] as it creates a sense of 
urgency to buy the product.

What distinguishes Threadless from incumbent firms in the fashion industry is its low cost structure. 
The cost of a t-shirt after printing and transportation costs amount to between $5 and $7. The company has 
only two shops and employs around a hundred employees. It entirely relies on word-of-mouth marketing 

6 http://www.threadless.com/catalog/line,threadless/type,guys/view,24/order,popular/style,hoodies. 
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(Table 2) and does not hire any models as the community members make pictures of themselves wearing 
Threadless t-shirts. Costs associated with rewarding the community are also present and are linked with 
prizes for winning the competitions and royalties. However, the major costs seem to be associated with the 
technology: keeping the platform running and sustaining the logistics system.

6.3  iStockphoto

6.3.1  Customer segments (CS)

iStockphoto serves two customer groups: the photographers and organizations (Table 3). Photographers 
are both amateurs and professionals who want to sell their work. The amateurs realize their work might 
not be highly paid, but want to see how their skill set relates to others and whether they could photograph 
professionally. Photographers were researched by Brabham [2008b], who found that the group is 
homogenous: it is dominated by “white, middle– and upper–class, higher educated, and with home high–
speed Internet connections.” iStockphoto’s second customer group, the organizations, are most often small 
businesses that do not have the resources to pay for expensive photographs and want royalty-free stock 
ones.

6.3.2  Value proposition (VP)

The photographers are given freedom regarding the place, time, and subject of work while enjoying the 
access to a vast database of potential clients. Photographers also enjoy certain support from iStockphoto: 
they are provided with certain marketing materials like customizable business cards, tutorials, or potential 
to create a professional network. Organizations are given access to a vast database of inexpensive, good 
quality and royalty-free stock photographs that are legal—iStockphoto checks all pictures for copyright and 
trademarks.

Table 2. Threadless Business Model Canvas, right side

CR
– Community-driven (fun, exciting, and transparent) CS

– Designers
– Community buyers
– Plain buyers (5% of total buyers)

C
– Online (Threadless.com, newsletter) 
– Offline (own store and headquarters, partner stores)

RS
Product sales

Table 3. iStockphoto Business Model Canvas, right side

VP
–  Photographers: “allowing flexibility in terms of photo subject, work place, and time 

while providing access to a vast client database.”
–  Organizations: “provide royalty-free, inexpensive but good quality and legal 

photographs, in a quick sale.”

CR
– Transparent
– Supporting

CS
– Photographers
– Organizations

C

Forum
iStockalypses

RS
Photo sales (60%–80% photo price)
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Table 4. iStockPhoto Business Model Canvas, left side

KP
– Related to photography
– Getty 

KA
– Community nurturing
– Quality control
– Platform

KR
– Community
– Platform
– Brand

CS
Platform-related

6.3.3  Customer relationship (CR)

In catering relationships with customers, iStockphoto tends to concentrate more on nurturing the 
photographers. The relationship can be described with two characteristics: transparency and support. 
Transparency was present from the very beginning relating to the number of downloads each user had, the 
number of paid photos from each member, or the procedures regarding the choice of accepted photographs. 
Transparency is connected with support iStockphoto gives its photographers: each rejected photograph gets 
detailed feedback. Amateur photographers use this knowledge to improve their photographs: sometimes 
even a person with 25% acceptance rate can jump to 75%–90% acceptance rate through applying continuous 
feedback [Kempton and Gabbay, 2006]. However, support does not stop there, for instance, iStockphoto 
organizes iStockalypse events where it provides photographers with models, lightning, locations, and other 
materials to help them improve their skills.

6.3.4  Channels

iStockphoto communicates with its customers through its forum, iStockalypse events, and e-mails. Besides 
the common communication about functionality or ideas, the communication on the forum involves setting 
up competitions, for instance, The Steel Cage, and selecting winners.

6.3.5  Key activities (KA)

Key activities relate to three aspects: sustaining the platform, ensuring quality control, and community 
nurturing (Table 4). The first activity, sustaining the platform, is important for the company because it 
physically allows for the various interactions between users and enables the company to grow. The second 
activity, ensuring quality control, stems from performing activities to ensure quality, and legitimacy of 
submitted photographs. This is particularly important as some buildings or sites are not legally allowed to 
be photographed; not following legal guidelines could bring lawsuits.

6.3.6  Key resources (KR)

There are two key resources in iStockphoto’s business model: its platform (see Section 6.3.5) and its 
community. iStockphoto’s founder accentuates the importance of its community for its business model: he 
claims that everyone could copy the business, but creating that community from scratch would be difficult. 
Although this might sound as flattery rather than a genuine advantage, it is most likely genuine: iStockphoto 
might have captured some loyalty from its community since it enabled some amateur photographers to 
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make a living from selling photographs, helped some artists improve their work or even encouraged some 
to become professionals [Howe, 2008].

6.3.7  Partners (P)

The first important partner is Getty, the company that bought iStockphoto in 2006, which gave iStockphoto 
not only capital to finance its expansions [Carlson, 2007], but also provided patented technologies that helped 
iStockphoto expand geographically. The second group, which constitutes partners related to photography, 
mostly serves as a marketing tool: the partners’ clients are offered some free iStockphoto photographs.

6.3.8  Revenue Stream (RS) and Cost Structure (CS)

The revenues are driven by photograph sales; depending on the type of customer relationship (80% standard 
versus 60% purchase price when photographer becomes exclusive to iStockphto). The cost structure is 
more difficult to evaluate—the costs associated with running the platform surely exist, since they were the 
main reason iStockphoto started charging users for downloading photographs. However, for the time being 
there is no indication about other major costs.

6.4  Quirky

6.4.1  Customer segments (CS)

Quirky serves three customer groups (Table 5). The first group, the inventors, includes people who have a 
product idea which solves a problem, but do not have the resources to make the product themselves. The 
second group, the influencers, impacts the products design and earn money in return. The third group, 
product buyers, both inside and outside the community.

6.4.2  Value proposition (VP)

Value propositions depend on the customer group. The innovators are ordinary people who, in return 
for product idea and a potential slice of revenues, get their products brought to market. Quirky helps by 
providing the capabilities and resources the individual does not possess to create the product. The second 
group, the influencers, offers their expertise or creativity in exchange for money. The third group, the 
product buyers, receives solutions to everyday problems.

6.4.3  Channels (C)

The channels of communication are key to this business model. Quirky frequently communicates with 
the community through “Eval” and brainstorming sessions. During the weekly Eval, the staff hosts live 
product evaluations: the community members can come to company headquarters and discuss the idea, 

Table 5. Quirky Business Model Canvas, right side

VP CR CS

–  For the innovators: “offer those who have a consumer product idea the 
opportunity to bring it to market.”

–  For the influencers: “get your expertise and ideas turned into money and 
respect.”

– For the buyers: “receive untypical solutions to everyday problems.”

Fun, personal and partner-like 
community

–  Inventors
– Influencers
– Buyers

C
Deep and extensive interaction

RS
Product sales
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vote on it or share their opinion. Real-time videoconferencing is also provided for those who cannot 
attend. Brainstorming sessions also take place in the company’s headquarters. When a product is chosen 
for production, the staff discusses ideas about the product in a special room surrounded by cameras: the 
community is given the opportunity to chat with the staff and videoconference with them.

There are many other means through which Quirky ensures constant interaction with the community: 
for instance, it hosted a launch party for the community, or the company staff physically meets with the 
inventors whose products have been chosen for production.

Quirky manages to form a personal relationship with its community as it gives its community the 
opportunity to meet with the company. All the sessions are fun and interactive; the inventors are given full 
credit and are featured on the product they invented. As a result, the community, similarly to the case of 
Threadless, shares a feeling of “love” for the company.

6.4.4  Revenue stream (RS) and cost structure (CS)

The primary source of revenue comes from product sales. Quirky only manufactures products, which reach 
a certain threshold of orders to ensure the demand for the product covers the cost of producing it. However, 
combining the revenue stream with cost structure does not yield a profit because of high costs incurred in 
the business model: Quirky does almost everything in-house, from product prototyping to photo shoots 
with inventors. Especially the vast amount of machinery kept for prototyping products requires a lot of 
capital. However, once these costs are amortized over longer periods, the company might reach a profit. 
This cost structure implies high entry barriers for potential competitors.

6.4.5  Key activities (KA)

There are two groups of key activities highlighted in this model (Table 6). The first one is associated with 
Quirky producing a physical product, which indicates that the key activities involve industrial design, product 
prototyping, and selling the product. The second group of key activities is associated with the community: 
staff has to evaluate the ideas on the basis of viability and nurture the community to keep it submitting ideas.

6.4.6  Key resources (KR)

The key resources in the case of Quirky are the community, employees, and corporate culture. Just like with 
any crowdsourcing business model, the community is key to the company’s bare existence. The employees, 
particularly in the engineering department, are another important asset: Quirky needs engineers who can 

Table 6. Quirky Business Model Canvas, left side

KP KA

Online and traditional retailers (Bed Bath & Beyond, Radio Shack, Amazon, Auchan) – Product prototyping
– Ideas evaluation
– Industrial design
– Community-related

KR

– Community
– Employees
– Corporate culture

CS: high cost
Manufacturing, prototyping, engineering



 Business models innovation based on crowds   141

understand various materials, physically prepare prototypes or design a product. The corporate culture is 
another important aspect of the company. Quirky’s core values all go into one direction: to get the product 
into production. It is perhaps this determination to launch the product that makes the community so 
engaged: the community sees that the employees want to see the product launch, so they see the probability 
of it launching as high, which induces them to participate.

6.4.7  Key partners (KP)

Quirky relies on both online and offline retailers to sell their products, for instance Amazon, Bed Bath & 
Beyond, or Auchan. These partnerships offer the opportunity to sell the company’s product in the mass 
market and popularize the company. Retailers also serve as advisors: before deciding whether to launch a 
product, retailers are asked their opinion.

7  Discussion
Following the description of the business models, this paper identifies key segments in each company’s 
business model. The building blocks (following Osterwalder and Pigneur’s [2010] framework) are given in 
brackets using the abbreviations used in Section 5 of this paper.

The key building blocks of Threadless business model have been identified (Figure 1) as: customer 
relationship (CR), community catering (KA), brand (KR), community (KR), key partners (P), and channels 
©. These can be presented using two mechanisms (Figure 2).

The customer relationship can be best described using three words: transparency [suggested by 
Lakhani and Panetta, 2007], fun, and excitement [proposed by Brabham, 2010]. Threadless, like many 
crowdsourcing companies, is transparent to avoid any backlashes from the community: even increasing 
the frequency of newsletters had to be accepted by the community before being introduced. Fun and 
excitement are another important aspect: many Threadless users enjoy participating because it brings them 
joy. The second building block, community catering (KA) takes on many forms: ensuring that designers 
have inspiration to design, keep on wanting to be part of the community, and that the community still 
wants to help the company grow, and so on. These two building blocks have two consequences: “love of 
community” and “brand community.”

The customers value the brand and “love” being a part of community because they find pleasure in 
interacting with others: working together on designs, discussing changes, waiting for the winners to be 
announced, and so on. They feel that Threadless offers them this opportunity—the company considers 
them an important partner by asking for opinions before making any changes to the website. These two 
effects, love of community and brand community, impact two other areas: brand (KR) and community (KR).  
As a result of the two effects, the Threadless brand has significant value; a competitor who would try 

-Love of 
Community

- Brand 
Community

Customer 
Relationship 

(CR)
Brand (KR)

Community 
Catering (KA)

Community 
(KR)

Figure 1. Threadless key  building blocks
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to imitate the company would have to build their own brand first. Community is also the result of the 
two phenomena; the two effects make the community exist, be motivated to contribute, and “love” 
Threadless.

The second mechanism occurs with another building block: key partners. Both the retail partners 
and design partners increase the number of channels of interaction, nurture the community, increase 
sales, and serve as a marketing tool. All these consequences have an interesting outcome: they reinforce 
the network effect. The more channels there are, the more customers are reached, and the more designers 
want to join; the more the community is nurtured the more designers want to join, and so on. A larger 
number of talented designers produce better designs, which increases the number of people who want 
to participate.

iStockphoto’s business model logic is different. In this model, there are four key building blocks: 
customer relationship, community nurturing (KA), community (KR), and brand (KR). Community 
nurturing takes place from the beginning: if the photograph does not pass the screening process, the 
photographer receives feedback. By using feedback, tutorials located on iStockphoto’s webpage, and the 
forum (together these form the “support” relationship, part of CR), the photographers improve and start 
passing the selection process. As a result, iStockphoto creates its own pool or network of photographers, 
both amateurs and professionals, which makes the community its key resource (Figure 3). As the 
community learns and improves their skills, the iStockphoto brand is enhanced: the quality of submitted 
photographs improves and the company is probably seen as more professional. This is particularly 
important as photographs need to be checked for legal issues: if the brand is reliable, customers are not 
reluctant to buy the photographs.

Figure 2. Threadless network effect mechanism

Figure 3. iStockphoto key building blocks
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There are five business model key building blocks in the case of Quirky: community nurturing (KA), 
channels (C), corporate culture (KR), customer relationship (CR), and community (KR) (Figure 4). The 
channels, for instance, Eval or brainstorming sessions, are meant to engage the community in the process 
of bringing a product to market. Quirky engages this community through these channels using its corporate 
culture, which emphasizes doing almost anything to bring the product to market. The channels and the 
corporate culture together nurture the community (KA) by making it engaged in the whole process. This, in 
turn, creates the relationship between Quirky and the community (CR), which is similar to that of Threadless: 
transparent, fun, and exciting. Community nurturing also has an impact on the community itself: it creates 
a community with certain traits that differs from other communities, for instance, that of iStockphoto.

Although key partners are not included in Figure 4, they are also a key building block: they allow 
products to be sold to the mass market, enabling Quirky to reach a broad customer base.

Comparing the three business models shows some commonalities between them (Table 7).
These business models have common building blocks: first, the key resource is always the community. 

However, the community is not a largely random crowd: it has been built over a period of time and holds 
certain characteristics. It is worth noticing that it does not always fulfill Surowiecki’s [2004] “smart crowd” 
criteria, for instance, iStockphoto’s community is quite homogenous. Second, another key building block 
is customer relationship: the result of such close interaction with the crowd is necessity of determining the 
type relationship that needs to be formed. However, the characteristics of the relationship differ between 
the cases: iStockphoto’s relationship can be described as transparency and support, while Threadless’s fun 
and transparency. Third, the key common activity is community nurturing with the main goal of motivating 
community members to participate.

Outside the Business Model Canvas other commonalities became evident:
1. These crowdsourcing business models are a combination of two types of business models: open 

business models and multisided platforms. They exhibit traits that are characteristic for the two 
business models. In relation to open business models, they all have screening activities to select 
products that will be sold. Similarly, they have to learn how to manage the network of external labor: 
choosing some products over others requires product evaluation guidelines. Multisided platforms 
are visible in this type of business model: iStockphoto and Threadless are examples of double-sided 
platforms, Quirky is a triple-sided one. A result of having a business model based on a multisided 
platform is having different customer groups with different participation motivations, which implies 
different value propositions. The network effect also plays an important role in this crowdsourcing 
business model.

Channels (C)

Corporate 
Culture (KR)

Community 
Nurturing 

(KA)

-Customer 
Relationship (CR)
-Community (KR)

Figure 4. Quirky business model’s key building blocks

Table 7. Commonalities between business models

Shared key building blocks Not shared key building blocks

Brand Partners Corporate culture Channels

Threadless Customer relationship (CR)   x 

iStockphoto Community (KR)   X x x 

Quirky Community nurturing (KA)  x   
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2. Crowdsourcing initiatives are not mainly about the end product, they are about the experience. This 
relates more to the community members. Both Threadless and Quirky were founded because the 
founders won a t-shirt design competition or saw someone wear their product. They both realized the 
strength of that feeling and decided to give others the opportunity to experience it [Ludwig, 2012]. 
Threadless designers take part in competitions not only to win the award: seeing someone wear their 
design evokes extremely strong, positive feelings in them. It is the same feeling that Quirky inventors 
feel when they see their product on shelves, with their photograph and name on it. Even the community 
members who do not win experience peer recognition, learn, and have followers, which is a different 
form of experience. This helps to sustain the business model where the costs of participation in the 
competition are vast, yet the chances of winning slim.

3. Product and content crowdsourcing initiatives blur the line between fun and work. In crowdsourcing, 
crowds contribute their time and resources to perform certain activities that are normally paid for. 
However, crowds sometimes get paid for these tasks7, while sometimes they do not8. What all three 
cases have in common is the element of fun: even iStockphoto has a special contest, The Steel Cage 
where photographers can “duel” each other to a Ping-Pong-like match of Photoshop. The element of fun 
might be specific to product and content crowdsourcing initiatives—after all, it’s hard to argue that this 
could apply to, for instance, Innocentive.

4. One important factor might contribute to the crowd motivation: the joy of creation. In one of TedxBoulder 
events Threadless CEO, Jake Nickell, speaks of the importance of creating. He talks about how Jeff Howe 
went with a work tour for a year, where he met many creative people. He noticed that they were creating 
things not because they wanted to make money from it, but because “making stuff is the most joyful 
occupation in which we ever engage” [TEDxTalks, 2011]. While Jake Nickell agrees with the quote, it 
seems more romantic than scientific. However, it might bring value as it captures why, potentially, 
people want to engage in product and content market crowdsourcing initiatives: creating something, 
like a physical product, gives a vast sense of enjoyment.

8  Conclusions
This study illustrated the commonalities between content and product crowdsourcing business models. 
Although the business models had some differences in their key building blocks, three common segments 
were also captured. Four other themes, relating mostly to the elements of fun and the feeling of creating 
something, also surfaced.

The paper has implications for managers both employed inside crowdsourcing ventures and outside. 
Understanding crowdsourcing business models and identifying their key building blocks give those involved 
in crowdsourcing initiatives insight about factors crucial for their company and point to where they need to 
concentrate their resources and time. Crowdsourcing start-ups are also given a sense of direction regarding 
the various choices they can or need to make.

Understanding crowdsourcing business models has also implications for those who compete with 
crowdsourcing ventures, for instance, incumbent firms in relative industries. They can recognize the 
various strengths and weaknesses associated with these crowdsourcing business models and use them to 
their advantage. Also, when incumbents want to build their own communities, they can realize the cost 
associated with that and learn how to build such communities.

Companies wanting to use crowdsourcing methods need to remember that there are certain 
consequences of using crowds. First, having crowds as a key asset implies a necessity to take care of the 
crowd, to nurture it: letting it simply be neither builds a community nor sustains one. Second, such an 
interaction requires developing a specific customer relationship. Third, a barrier to entry, network effect, 

7 The most extreme case being iStockphoto, where members can earn the equivalent of their wages.
8 Threadless users who comment on designs.
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must be considered before launching a crowdsourcing initiative. Fourth, crowds need an element of fun 
or excitement to blur the line between fun and work. Fifth, crowdsourcing is often not just about the end 
product, but more about the “experience.” Mechanisms must exist to ensure that community members can 
benefit not just from introducing the end product, but also from interacting with each other. Sixth, the “joy 
of creation” might induce crowd participation, so tasks that have potential to wake such feeling should be 
considered to be given to the crowd.

To expand the base of knowledge on crowdsourcing initiatives, further research could consider applying 
a different framework, for instance, Amit and Zott’s [2012], which is tailored to e-businesses. Viewing the 
business models from a different perspective could provide additional insights and show new mechanisms. 
Comparing product and content business models to incumbent firms in their relative industries could also 
provide additional insight regarding where the strengths and weaknesses of such business models lie 
and propose how to use that knowledge. Another interesting area of research could focus on determining 
whether the “joy of creation” or the elements of fun and transparency are also driving other crowdsourcing 
ventures.

As with any other study, ours is not without limitations. The presented analysis is based on three case 
studies, and the methods, model that we put forth in the paper, are surely not exhaustive. Although the case 
studies were chosen to be diverse, the findings might be different when one analyses different case studies. 
Similarly, the cases were analyzed using a specific framework. However, each framework has its advantages 
and disadvantages. Although Business Model Canvas is useful to analyze and compare businesses, it has 
certain drawbacks for analyzing crowdsourcing ventures. For example, it doesn’t cover crowd motivations, 
which allow to understand the reasons why these companies function, and how they function. Similarly, 
it doesn’t easily capture any mechanisms, such as brand community, network effect, or switching costs. 
In this paper, this is evidenced by the reflections that emerged during analysis, but are not visible in the 
Business Model Canvas itself. We feel that our recommendation will only get better once more engagement 
research join our attempts at presenting various business models based on crowds.

References
Amit, R., Zott, C. (2012), Creating value through business model innovation, MIT Sloan Management Review, Vol. 53, No. 3,  

pp. 41–49.
Amrollahi, A. (2015), A process model for crowdsourcing: insights from the literature on implementation, in: Australasian 

Conference on Information Systems, Adelaide, pp. 1–12.
Baden-Fuller, C.H., MacMillan, I., Demil, B., Lecocq, X. (2008), Call for papers for Long Range Planning special issue on 

business models.
Brabham, D.C. (2008a), Crowdsourcing as a model for problem solving: an introduction and cases, Convergence, The 

International Journal of Research into New Media Technologies, Vol. 14, No.1, pp. 75–90.
Brabham, D.C. (2008b), Moving the crowd at iStockphoto: the composition of the crowd and motivations for participation in 

a crowdsourcing application, First Monday, [Online], Vol. 13, No. 6, retrieved from: http://journals.uic.edu/fm/article/
view/2159/1969 [11th August].

Brabham, D.C. (2010), Moving the crowd at threadless. Information, Communication & Society, Vol. 13, No. 8, pp. 1122–1145.
Brabham, D.C. (2011), Crowdsourcing: a model for leveraging online communities, in: A. Delwiche, J. Henderson, (Eds), The 

handbook of participatory cultures, Routledge, New York.
Bucherer, E., Eisert, U., Gassmann, O. (2012), Towards systematic business model innovation: lessons from product 

innovation management, Creativity and Innovation Management, Vol. 21, No. 2, pp. 183–199.
Burkitt, L. (2010), Need to build a community? Learn from threadless. Forbes, [Online], retrieved from: http://www.forbes.

com/2010/01/06/threadless-t-shirt-community-crowdsourcing-cmo-network-threadless.html [1st August 2013].
Busarovs, A. (2011), Crowdsourcing as user-driven innovation, new business philosophy’s model, Journal of Business 

Management, Vol. 4, pp. 53–60.
Carlson, N. (2007) Bruce Livingstone, President, CEO, iStockphoto, [Online], retrieved from http://www.internetnews.com/

ec-news/article.php/3674556 [8th August 2013].
Casadesus-Masanell, R., Ricart, J.E. (2010), From strategy to business models and onto tactics’, Long Range Planning, Vol. 43, 

pp. 195–215.
Chanal, V., Caron-Fasan, M.-L. (2010), How to invent a new business model based on crowdsourcing: the Crowdspirit ® case, 

HAL Id: halshs-00486794, retrieved from https://halshs.archives-ouvertes.fr/halshs-00486794.



146   K. Kubiak and A. Wziątek-Kubiak

Colao, J.J. (2013), Crowdsourcing, Forbes, [Online], retrieved from http://www.forbes.com/sites/jjcolao/2013/05/09/
can-a-crowdsourcing-invention-company-become-the-best-retailer-in-the-world/ [ 3rd August 2013].

Dahlander, L., Piezunka, H. (2014), Open to suggestion: how organization elicit suggestions through proactive and reactive 
attention, Research Policy, Vol. 43, No.5, pp. 812–827.

Dawson, R., Bynghall, S. (n.d.), Crowd business models, [Online], retrieved from http://www.resultsfromcrowds.com/
features/crowd-business-models/ [3rd August 2013].

Enright, A. (2010), Increased e-mail frequency and relevance bring new sales for Threadless.com, retrieved from http://www.
internetretailer.com/2010/08/20/increased-e-mail-frequency-brings-new-sales-threadlesscom [13th August 2013].
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Abstract: This study aims at presenting the legally, technically, and economically empowered suggestion 
for a clear definition of a competitive market of gas fuels and electricity of a Member State in order to be 
utilized within trans-border trade of these utilities, as required by the European Union (EU) legislation. 
Thus, this study addresses, first of all, the issue of the division of the national gas fuel and electricity 
market into sections and separating these market segments that are more susceptible to the existence of 
competition in the trans-border dimension. This division is a model that reflects every internal market 
that is self-sufficient and distinguished in technical terms which has been established and is functioning 
within one or more Member States. The suggested structural, subject-related division of the market into 
sections, a competitive one (with its segments), a balancing one, and a technical one, makes it possible to 
determine which fragments of the market prevail over merely the technical security of ensuring continuity 
and quality of electricity supplies at the national level. Public forms of electricity and gas fuel trading take 
first place. Thus, second, the issues of legal and business conditions for operation in the energy section of 
the commodity exchange, regulated market, or open tenders for purchase of energy and interdependence 
between public forms of electricity or fuel gas trading and standards in the common electricity market have 
become the subject of this study. The advantage of a commodity exchange that establishes transparent 
conditions for public trading transactions involving these goods and provides pricing information for actors 
in the market cannot be overestimated. A commodity exchange enhances competition and is instrumental 
in the reduction of prices for ultimate clients. The completed analysis aims at reviewing public forms of 
trading as the instruments for achievement of the objectives of the national energy law and a component 
for a common energy market in the perspective of development of trans-border transmission capabilities. 
Legal multi-centricity and multi-aspectual nature of the addressed issues form a structure of relations that 
has affected the selection of the research methodology. Three research methods were adopted as the main 
principles that, bearing in mind a different context in which they are used, are treated to be complementary. 
The first one is an interdisciplinary research analysis, taking account of the context of functioning in the EU 
law environment in the interpretation of the national law provisions and technical sciences (and thus, e.g., 
laws of physics, properties of energy, technical aspects of functioning of the power industry as a system of 
interdependent relations of installations and grids) and economic sciences (e.g., a concept of the market, 
competition, operation of the commodity exchange). References to technical or economic sciences allowed 
to maintain the clarity of the above considerations and render the addressed issues better in practice. 
The legal and dogmatic method is an indispensable supplement of the above method; in this method, the 
process of interpretation of legal regulations is based on the jurisprudence and case law which should be 
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referred, in particular, to the national law; it is made complete by the analysis of the economic practice. 
The selection of the concept analysis method (a linguistic one) as the third method should be justified by 
the undertaken attempts to define in a precise manner the content and the scope of meaning of general, 
generic concepts making references, as a rule, to a broad spectrum of business operations, the application 
of which in the EU legislation is a feature of this legal order established on the basis of the elements of the 
continental (established, statute) law and flexible common law.

Keywords: public economic law, commodity exchange, energy and fuel gas market

1   Underlying reasons for integrating of national energy markets in the 
European Union

The European Union (EU) is a business integration project aimed at transformation of a group of states 
built on a base of national factors into a union of states that are based on a uniform, internal, community 
market [Jurkowska and Skoczny, 2010, pp. XXVIII–128–130; Elżanowski et al., 2010, pp. XXVIII–128–130].  
The electricity and gas fuels market accounts for an integral part of this market referred to jointly at the EU 
level as the energy market, which is based on two mechanisms of efficient competition, treaty freedoms of 
goods and services movement and harmonization of rules within member states. This market is expected to 
support the reinforcement of the economic and social unity of the EU, ensure its harmonious development 
for the benefit of entrepreneurs, and in a broader sense, for the benefit of all EU citizens whose well-being 
is the ultimate goal of the EU [Bernatt, 2010, pp. XXVIII–191, 197–199]. This well-being is particularly 
demonstrated in the area of care for affordability of electricity and a guarantee of public service [Szydło, 
2005, p. 239]; the implementation of the above is to be supported by the right of free choice of a seller 
(a foundation of a uniform EU market) and Third Party Access (TPA) principle related to it [Directive 2009/72/
EC, Article 32 and Art 33; Directive 2009/73/EC, Article 32 and Article 37]. The convergence of the national 
legislation enforced by the EU legislation enables undertaking business operations and occurrence of 
actual competition in any Member State of the EU at the level of the sellers’ market (a lower-level market). 
The EU legislation guarantees the right of non-discriminating access of a seller in every Member State (the 
key infrastructure in the higher-level market) to transportation services provided by national operators of 
electricity and power or gas systems and the services related to completion of supplies to clients (e.g., to 
communication and IT systems).

The product containment and, as a follow-up, the price containment of national markets resulting from 
balancing the supply and demand for available gas fuels or electricity only within the transmission system 
or within systems of a single state only, is a disadvantage of the current market model. A unique nature of 
the gas market in Poland arises from over 60% dependence on supplies from international markets [the 
President of the Energy Regulatory Office, 2018]. It determines the focus of the state on the diversification 
and storing, which increases the liquidity and competition in the national market, which is favorable for 
the availability of the gas fuel and price affordability for an ultimate client. Member States developed a legal 
model for cooperation and solidarity for emergency situations, in case of threats to security of supplies in 
a Member State [Regulation 994/2010]. The domestic gas retail market supported by 90 trading companies 
(sellers) is dominated by the entities from the PGNiG S.A. capital group. The share of other sellers in the 
market is less than 30%, although their share has been gradually growing [the President of the Energy 
Regulatory Office, 2017, p. 57]. The national electricity market features autarky of the production of electricity, 
which is good from the perspective of opening to competition in the trans-border dimension; it also features 
competition between sellers. The national retail market is comprised of 272 trading companies (sellers), 
although five “well-established” (prior to unbundling) sellers are the most prevalent [the President of the 
Energy Regulatory Office, 2017, p. 31].

Increase in the trans-border trade level (pursuant to the mutuality principles) that so far could not make 
its presence in the market at a decisive degree mainly for technical reasons is a key to the establishment 
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of an integrated, internal European energy market. Insufficient trans-border connections (the so-called 
interconnectors) featuring the capacity that could have an impact on prices in the national market  
(a specific market seclusion). The high demand for transmission capacities (export-wise and import-wise) 
in transmission capacity auctions (annual, monthly, daily, and on the supply completion date) imposes a 
structural nature to these limitations (Polskie Sieci Elektroenergetyczne S.A. [Polish Power and Electricity 
Networks], 2017); Operator Gazociągów Przesyłowych [Transmission Gaslines Operator] GAZ-SYSTEM S.A., 
2018; the President of the Energy Regulatory Office, 2018].

As the targets of the EU are gradually achieved (presented above and articulated in the so-called 
“third energy package”), technical problems will be eliminated. System operators have been imposed 
the obligation of creating network development plans, but not only in order to guarantee the system 
“sufficiency” and security of supplies at the national level but also to implement a trans-border electricity 
exchange – construction of intercontainers featuring a specified minimum capacity. Development plans at 
the EU level provide a basis for assessment of the suitability and profitability of trans-border investment by 
a domestic regulator. Implementation of these plans was left for coordination at the level of a mandatory 
Organization of European Operators – European Network of Transmission System Operators for Electricity 
(ENTSO-E) (ENTSO-E) [Regulation 714/2009, Article 4; Regulation 715/2009, Article 4]. Then, the Member 
States, through national regulators, may require the operator to implement the investment. Its costs are 
meant to be taken into account in the operator’s tariff calculation effective in settlements with system 
users, utilizing a new connection by appropriate implementation of the Directives [Directive 2009/72/EC, 
Article 22(7) and (8); Directive 2009/73/EC, Article 22(7) and (8)]. An option to be exempted from, inter alia, 
the unbundling principle, the TPA principle, and powers of the national regulator while keeping specific 
terms and conditions [Regulation 714/2009, Article 17; Regulation 715/2009, Article 30; Directive 2009/73/
EC, Article 48, Article 49] is intended to increase the profitability of an investment or its attractiveness for 
external financing.

National regulatory authorities, the Agency for Cooperation of Energy Regulators (ACER), the European 
Commission make up the so-called “network of regulatory authorities” [Directive 2009/72/EC, Article 38; 
Directive 2009/73/EC, Article 42; Regulation 714/2009, Article 4, 6 and 7; Regulation 715/2009, Article 4, 6 
and 7]. This network was vested the task of coordinating cooperation with ENTSO-E to have the network 
codes determined by this organization (operators). In case they fail to determine them, the network codes 
will be developed by ACER and established as binding by the European Commission. It may be assumed 
that implementation of the European energy market was based on regulation method consisting of two 
stages: the first one involved the coordination of cooperation with the industry organization (ENTSO-E) and 
agreeing the rules of access to the market (within the limits of self-regulation ability) and the second one 
involved the mandatory harmonization of law by the EU authority (a binding arrangement). Following that, 
the ENTSO-E will be in charge of implementation and reporting on monitoring and enforcement of the EU 
legislation.

The codes are meant to standardize (on a framework basis) any and all significant issues (technical 
and commercial) of access to the system (in every Member State) for the transmission of energy and gas 
fuel together with all actors in the market and are meant to have a binding impact on national practices 
pursuant to the national legislation and operation of the national regulator (e.g., the President of the 
National Regulatory Office). The network codes should, in particular, set forth clear (transparent, but non-
discriminatory) rules for the allocation of transmission capacity, access to systems of the Member States, 
and system limitations management. They are intended to link public entities (a legislator and regulatory 
authorities are obligated to implement them with executive measures) and market entities; in particular, 
system operators. Integration of internal markets of Member States will be achieved by implementation of 
system codes by system operators into their national operation manuals [instrukcje ruchu] and introduction 
of the provisions to the access service agreement executed with market entities – system users.

Implementation of new forms of cooperation and regulation reveals the energy market model expected 
by the EU legislator, based on gradual transition from markets of a single state via the stage of regional 
markets to the European market. The EU legislator encourages the Member States to demonstrate the grass-
root initiative in establishing regional markets, to appoint a joint regional system operator and regulator 
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[Directive 2009/72/EC, Article 6, Article 13, Article 17, Article 22, Article 35; Directive 2009/73/EC, Article 6, 
Article 7, Article 39; Regulation 714/2009, Article 1, Article 12; Regulation 715/2009, Article 1, Article 12]. The 
underlying concept of the market understood in this way is to increase the level of competition and care of 
the consumer’s interest as well as achieving security of supplies at the EU level (i.e., at the supranational 
level). It should be analyzed which fragments of the national market need to become components of the 
market understood in this way, without prejudice to the internal security of a Member State.

2   Segments (forms) of the energy market open to the EU freedom of movement  
of goods and services

Treaty convergence (co-sharing) of the EU and Member States powers in the area of achieving security 
of supplies (to clients) is a source of controversy in the scope of the EU energy market as the market at 
the supra-national level. The treaty principles of the EU provide for the sovereignty of states in the area 
of energy security (the Treaty on the European Union, Article 26(1); the Treaty on the Functioning of the 
European Union, Article 2(2) and (3), Article 4(2i) and Article 194). The perceived legal situation requires 
undertaking a dogmatic (legal and scientific) division of a national market and separating out these 
segments of the market that are suitable for the existence of competition at the trans-border dimension. 
The second, opposite criterion for the division is maintaining the bases for technical security of market 
functioning as a means of ensuring the security and quality of energy supplies at the national level. 
Maintaining its own security is a core of each Member State exclusive competence. The attempts to divide 
the market into segments that have been undertaken so far [Szczygieł, 2001] are currently insufficient; they 
have been undertaken at the time when the market has been first established and did not take the above 
legal environment into account. Significant qualification features of a model division have been anchored 
in legal and economic functions and aspects of the activities of system users, who participate in the value 
chain (in German Wertschöpfungskette) [Ziekow, 2007, p. 255; Koenig et al., 2006, p. 25], and for business 
purposes of various types of civil law relations established by these entities. Therefore, a structural, subject-
related division of the electricity and gas fuel market in Poland should be recommended, with the sections 
(elements) or segments that are shown below:

Energy and gas fuel market
I. Competitive market – segments (forms of a market):

a) Contractual (executed on an individual basis, including negotiated contracts)
b) Exchange and other public forms of trading
c) Fragments of a balancing market (e.g., an agreement pursuant to a balancing bid/offer) 

and a regulated market (in a secondary market) based on contractual and exchange market 
instruments, that is, executing bilateral sales transactions (the so-called “secondary market”).

II. Balancing market (technical) – an area of operation of power companies directed on the 
implementation of contractual or exchange markets agreements using the contractual market 
instruments and authoritarian orders of an operator/operators.

III. Regulated market – services oriented on maintaining a proper functioning of the system, reliability 
of its operation and keeping quality parameters of gas fuel or electricity by system services (e.g., 
operational stand-by power, maintenance of contingency/cold reserve, Demand Side Response) or 
via a power market (within the scope of the so-called power auctions); gas fuel storing services, and 
in the future, possibly, also electricity.

Determination of a possibly broad scope of a competitive market requires a proper determination of 
limits of a balancing market (technical) and a regulated market, and separating out within these frameworks 
such parts, in which there is no room for transactions relevant for a contractual market. A balancing market 
involves the actions of system operators oriented on completion of supplies consistent with the demand 
of the sellers’ clients, that is, recipients, despite a lack of contracting the sufficient size supplies by sellers 
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(pursuant on commercial schemes). In the same way, it may involve elimination of (the planned and) 
ordered surplus relative to a real demand in a given time unit (e.g., at the specific time of a given day).

A balancing (technical) market is a part of the electricity system or gas system, in which wholesale 
trading of electricity or a gas fuel is held, and a given system operator balances current demand for a 
given utility (goods) with its supplies in this system. A system operator manages these system limitations 
and performs settlements with the entities participating in the balancing market (producers, storage 
operators, sellers, commercial operator or commercial and technical operators, e.g., entities responsible for 
commercial balancing). To put it more precisely, manuals of system operators reduce the above (broader) 
definition of a balancing market for the purpose of the manual documents (as a legal act) and reconstructed 
on the basis of liability relations to the mechanism of ongoing balancing of demand for electricity or gas 
fuel with an available one or generated in the system (more precise/narrow presentation) [Polskie Sieci 
Elektroenergetyczne S.A., IRiESP, pp. 22, 24–27, 50; Operator Gazociągów Przesyłowych GAZ-SYSTEM 
S.A., IRiESP, pp. 4, 11, 105–106, 121 and following]. The law (pursuant to the legal act – Power Law Article 
3(12b) and (23)) mandates that every system user must belong to the balancing market, and subordination 
to the system operator is the statutory instrument to achieve it. Implementation of subordination to the 
system operator is done pursuant to the access agreement (on provision of transmission services either 
via the entity, a party to such agreement, pursuant to the distribution service agreement) and being an 
integral part of the operator’s manual (i.e., pursuant to contractual principle; legal act – Power Law, Article 
9g(12); (Polskie Sieci Elektroenergetyczne S.A., IRiESP, pp. 66–89; Operator Gazociągów Przesyłowych 
GAZ-SYSTEM S.A., IRiESP, pp. 105–106, 121 and subsequent), pursuant to the agreements for provision of 
the so-called (regulatory) system services (thus under the contract principle) and pursuant to (unilateral, 
authoritarian) operator’s instructions. The electricity market demonstrates additional unique features. 
Thus, the balancing market functioning within it, similarly to a contractual market, but to this extent 
exclusive of the sale of electricity from renewable sources of energy or in the co-generation process, but 
opposite to the exchange market, it is an electricity and power market.

A concept of the regulated market should be related to submission of a system services agreement, in 
which a transmission system operator is always the party, to regulation in a form of the approved manual 
of this operator as a contractual model (within the legal meaning – Article 384 and subsequent of the Civil 
Code). The manual standardizes a major essence of this type of liability relations. The execution of the 
agreement with a transmission operator itself may be performed in market (i.e., competitive) conditions.

Actions of the system operators described in the balancing (technical) market and on the regulated 
market are statutory tasks of the operators implemented to ensure the secure operation of the system 
(electricity and power or gas) and ensuring the required technical parameters for electricity or gas fuel in 
case any technical limitations of capacity of these systems occur, performing settlements of non-balanced 
energy supplied or abstracted from the system, and managing system limitations (legal act – Power Law, 
Article 3(23a) and (23b), Article 9c(1) and (2)).

Based on the above comments, the competitive market should be defined as a segment of a contractual 
market and these fragments of the balancing market and the regulated market, in which the following 
premises of involvement in the sales transactions have been met. First, the subject of the service (set forth 
in the agreement) is only electricity or gas fuel (e.g., “purchased additionally” on the exchange to balance 
the system by its operator or to execute the agreement pursuant to the balancing bid). Second, participation 
in the transaction involves freedom of selection of a counterparty or development of the price. Third, the 
objective of the executed agreement is loosely related to the objectives of the balancing market or a regulated 
market or the agreement does not have a permanent nature (has been executed for a short period of time). 
Participation in the competitive market should, in principle, be based on a voluntary participation and 
autonomy of development of liability relations.

Separation of elements, and the segments of markets within them, is a presentation of a theoretical 
model, albeit based on experience, observation, and practical analysis. This model may be subject to 
changes following the change of the assumed qualifying assumptions. Legal institutions within the market 
and its segments intermingle, aiming directly at achievement of a major target for which the electricity 
and gas fuel market was established, that is, supplying clients with them. It should be indicated that, from 
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the perspective of the outlined goal of this market, the financial market (including the financial contracts 
and derivatives trading) is of supplementary significance and actually operates on the side of the main 
trend of the energy-related business of power companies that is, on the side of the electricity and gas fuel 
market and related services. It should also be added that there are no studies addressing the issues of a 
clear definition of a competitive market of gas fuels and electricity of a Member State to be utilized in trans-
border trade of these utilities, as required by the EU legislation, in the European academic and business-
related publications.

The contracts featuring the subject of electricity or gas fuel sales are executed in three segments 
(forms) of electricity market: contractual, exchange, and balancing – technical. Each of them demonstrates 
a sophisticated legal regulation and a unique nature of executed contracts. It should be noted that the 
contracts executed by the producer do not include solely the energy sales contracts but also contracts 
including other services, sometimes the services that are not visible for an ultimate client, especially for the 
client in a household. In general, it is rather clear that along the contractual market open to competition in 
a trans-border dimension (in terms of bilateral and multi-lateral contracts), public forms of energy trading 
give the best perspective for development of competition. The commodity market (energy) is the most 
representative in this area, due to the role, which the exchange institution plays in an economy based on 
the free market principles.

3   Function of the public forms of energy or gas fuel trading – the so-called  
“obligation to trade”

An obligation to perform public trading of electricity or gas fuel is a means of limiting the freedom of 
performing business operations and the freedom of power companies to compete – producers (suppliers 
at the beginning of the supply chain) in the electricity market and power companies involved in gas fuel 
trading (i.e., suppliers of this fuel to clients) with other entities of law. Limitation of suppliers’ freedom to 
choose the manner in which they operate involves de-limitation of their options to choose participation in 
a given market, a part of this market, or de-limitation of the level (size) of such participation (please, see 
below).

The core of the freedom of competition is to allow unrelated entrepreneurs to compete to achieve the 
same business target, which concentrates on attracting potential clients and getting an advantage over the 
competitor in terms of attracting clients, by demonstrating advantages of its own business and offering 
(e.g., prices and terms and conditions of supply) or disadvantages of the competitor (ruling of the Supreme 
Court of 20 May 1991 r., II CR 445/90; Szwaja and Kubiak-Cyrul, 2016, pp. 7–8; Gronowski, 2009, pp. 28–29; 
Dabbah, 2004, p. 2). Competition between power suppliers is a desirable state in a market economy and 
supports the interest of a final client [Bishop and Walker, 2002, p. 11], provided it is performed in line 
with the principles of fair competition and good practice (legal act – Law of Entrepreneurs, Article 9) does 
not constitute an act of unfair competition, or an abuse of a superior position. In general, competition 
should take account of standardized needs of a sector, interests of market actors, and the requirements 
of organizing entities [e.g., Towarowa Giełda Energii S.A. (Energy Commodity Exchange)] or supervisors of 
the competition process (e.g., the President of the Energy Regulatory Office, the President of the Office of 
Competition and Consumer Protection, the Polish Financial Supervision Authority).

In an institutional sense, public forms of energy trading should include (as a separated set of legal 
standards regulating the area of a manner of performing and settling commercial transactions): a 
commodity exchange, a regulated market, and open tender (for purchase of electricity and in the future, 
possibly, also gas fuel) (legal act – Power Law, Article 49a and Article 49b). The commodity exchange is 
understood to be a group of persons, devices, and technical means ensuring identical terms and conditions 
for execution of exchange transactions and an identical access to market information at the same time, in 
particular about exchange rates and prices of exchange commodities and exchange commodity trading 
(Commodity Exchange Act, Article 2(1)). The objective of a company (joint-stock company) administering 
an exchange is concentration of supply and demand for exchange commodities, ensuring safe and efficient 
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course of exchange transactions and financial settlements, and the dissemination of uniform information 
enabling assessment of an ongoing value of exchange commodities (Commodity Exchange Act, Article 4). 
An exchange is an organized and a formalized component of a market, in which the parties to the business 
transaction interact with each other, and in which concentration of supply and demand for a commodity 
which is the subject of trading occurs, to determine selling or purchase rates. The exchange guarantees 
to the parties identical sales and purchase terms, fair access to market information, as well as safe and 
efficient financial settlement transaction [Jakubowski, 2007, pp. 184–185; Katner, 2011, pp. 74–76]. These 
features of the exchange, in particular, transparency of the transactions, undoubtedly equalize the market 
actors regardless of their nationality (i.e., a registered office) relative to the territory of each Member State.

A regulated market is a multi-party system for executing transactions, operating on a permanent basis, 
whereas the subject of these transactions covers financial instruments marketable in this system, ensuring 
investors common and equal access to market information at the same time while coupling bids and sales 
proposals of financial instruments and identical terms and conditions for the purchase and sale of these 
instruments, organized and subject to the supervision of a relevant authority pursuant to the principles set 
forth in the provisions of the law (statute) as well as recognized by a member state as meeting these terms 
and conditions and indicated to the European Commission as a regulated market (Article 14(1) of the Law on 
financial instruments trading). Electricity and gas fuel are commodities as well as underlying instruments 
for a financial instrument (a derivative) of a given commodity (e.g., an option or a future contract) (Law on 
financial instruments trading, Article 2(1)(2d) and (e)); Law on commodity exchanges, Article 2(2b), (19) 
and (20)). A purchase-sale transaction is performed pursuant to the agreement with a commodity exchange 
and agreements initiated via the exchange or an entity organizing a regulated market (which, in practical 
terms, is also a commodity exchange) and electricity or gas fuel sales or purchase “orders” submitted by the 
exchange transaction actors or in the regulated market.

Currently, transactions executed in the exchange market or in the regulated market are subject to a 
legal regime and the jurisdiction of a Member State in which an exchange or the regulated market system 
operates. It is not an obstacle for a trans-border transmission of a given utility, that is, execution of 
trans-border trading between the users of a national system with the users of systems of other states (in 
particular, the Member States). It requires, however, at least two conditions be met. First, having a valid 
transmission agreement by the sales agreement parties with operators of the neighboring transmission 
systems. Second, having a transmission capacity (in a technical sense) guaranteed by law (e.g., based on 
an auction won/winning bid) for a trans-border transportation of electricity or gas fuel with the operators 
of a given system. Undoubtedly, simplification of the system and consolidation of the two-stage mode of 
performing the executed agreement described above would ensure integration of the markets, the markets 
coupling. The market coupling involves establishment of a trans-border mechanism for coupling national 
markets by transmission system operators and an entity managing the commodity exchange based on a 
common algorithm for determining prices and transmission capacities made available to the actors in the 
combined markets on the connections with other electricity and power or gas systems (Law on commodity 
exchanges, Article 2(18)). Then, the transaction executed as part of the joining or rather coupling of the 
market would immediately (in a legal sense) have ensured access to trans-border transmission capacities 
between operators of coupled markets. Membership in one commodity exchange (national or from another 
member state) that had coupled markets with another exchange (i.e., located in another Member State) 
would be sufficient to execute the transaction by each party to the agreement.

The most popular place for coupling bids with sales proposals (for commodities) in the performance 
of the public obligation to sell in the exchange market and in the regulated market is the Towarowa Giełda 
Energii S.A. [Energy Commodity Exchange, Joint-Stock Company] with its registered office in Warsaw, 
hereinafter referred to as “TGE,” has been in operation since 2003 as authorized by the decision (permission) 
of the Securities and Exchange Commission (now the Polish Financial Supervision Authority). The subject 
of operation of the TGE is the organization of commodities trading (e.g., electricity and gas fuel), ensuring 
opportunities to its members to execute transactions (exchange transactions pursuant to the principles and 
in the cases provided for in the internal legal acts of the TGE, held in the commodity exchange as well as 
outside of it), their efficient and secure performance and execution of financial settlements of the exchange 
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transactions (that may be outsourced) (TGE Rules, Article 10(1)). Within only 5 years, the electricity trading 
in all markets managed by the TGE more than doubled from slightly more than 81 TWh in 2010 to almost 
187 TWh in 2015. With the annual energy consumption of approximately 140 TWh in 2010, over 58% of the 
national consumption volume was traded on TGE. Five years later, this trade fluctuated at the level of 126% 
of the national production volume. A record-high electricity trading volume in 2015 at the level of 186.8 TWh 
accounted for over 128% of the national consumption [TGE, 2015, p. 19]. The total volume of transactions 
executed in 2017 in all electricity markets in TGE was 111.7 TWh which means a decrease in 11.8% compared 
to 2016 when the total volume of transactions was 126.7 TWh. When calculated at the supply date, sale of 
electricity with supply in 2017 amounted to 110.0 TWh which accounted for 66.3% of the gross electricity 
production in 2017 [the President of the Energy Regulatory Office, 2018]. Trading of natural gas in the TGE 
increased many times since the establishment of the market in late 2012. The trading volume of natural gas 
in 2014 was at the level of 1116 TWh which accounted for over 64% of natural gas consumption in Poland. 
In 2015, it was 106.9 TWh which accounted for 60% of the national consumption [TGE, 2015, p. 27]. The 
significance of the exchange continues to grow; in 2017, as a result of the contracts executed in the TGE S.A., 
as much as 123.7 TWh was supplied [the President of the Energy Regulatory Office, 2018].

As a rule, financial settlement of a transaction in the exchange or a regulated market is performed by a 
commodities brokerage house or a brokerage house that is a member of the exchange or by a commodities 
brokerage house or a brokerage house being a member of the exchange clearing house, which pursuant 
to a separate agreement with a client (an entity entitled to execution of transactions – a party to the sales 
agreement) will guarantee that an entity executing the transaction will meet all liabilities under the 
executed exchange transactions or transactions executed in the trans-border trading. Individual settlement 
of transactions is possible only in case of the entities holding the permission of the Polish Financial 
Supervision Authority for handling accounts or registers for specified commodities, which they trade (Law 
on commodities exchanges, Article 50(1) and (2)). Transactions may also be executed by legal persons, as 
clients entitled to changing sellers within the meaning of the legal act – Power Law. The membership of the 
exchange is restricted, as a rule, solely for professional trade participants (Law on commodities exchanges, 
Article 9(3)).

A consent to the terms and conditions of contracting, that is, the rules for executing specific transactions 
pursuant to submitted orders is expressed (for the future) as a result of the membership. These terms and 
conditions refer, in particular, to the following: technical parameters of standardized exchange commodities –  
electricity or gas fuel, that is, standardized trading units, a minimum supply period (at least 1 hour on 
the supply date), a procedure for coupling the sellers’ and client’s orders (including, inter alia, a choice of 
performance terms and conditions, a validity deadline of effectively submitted order, and marked price) 
and pricing (a transaction rate in the quoting system: a uniform rate, continuous trading, OTC deals or at 
the transaction price in the auction system). A basic nominal value unit is 1 MWh of electricity set forth with 
the accuracy of up to 0.1 MWh, but a partial transaction may cover at least 0.1 MWh, and a minimum supply 
unit (execution deadline understood as the period of physical supply) is at least 1 hour on the supply date 
(Towarowa Giełda Energii S.A., 2018, Article 22 and Article 23. Detailed principles of trading and settling for 
electricity on a Current Date Market; Towarowa Giełda Energii S.A., 2018, Article 34(3), Article 31, Article 
41 of Detailed Trading and Settling Principles for Electricity on a Next Day Market). In the gas fuel (gas) 
market, in turn, a basic nominal value of one instrument is the volume of gas (MWh) expressed as a product 
of 1 MW and a number of hours on the performance date, at a given time (hour) of a supply date or in a given 
supply period (TGE S.A., 2017, Detailed Trading and Settling Principles for Gas on a Next Day and Current 
Date Market of Gas).

Regulation of public trading of electricity was a national initiative; it primarily covered the electricity 
and power sector (since 2010), and was then expanded to the gas sector. The intended objective of the 
regulation has been achieved; it increased the clarity and transparency of the market, trading liquidity, 
triggered the national price competition in the energy market (i.e., the commodity market) and facilitated 
the acquisition of realistic pricing information by actors or observers of this market. Bringing energy sales 
to the market or enhancing the terms and conditions for its competition could not involve vesting its public, 
open trading to a single entity, the commodities exchange, that is, establishing the monopoly on the 
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occasion of combatting domination of some power companies in the market. It would lead to the creation 
of a new area of natural monopoly. Thus, the legislator enacted the existence of a parallel option of trading 
in the regulated market [Targański, 2010, pp. 24–25], and in case of electricity, also in the form of a tender.

A public form of electricity sales by producers (suppliers) of electricity is an open electricity sales 
(unlimited) tender organized by a power company (or an entrepreneur contracted by this company). 
The institution of the tender is intended to enable, under the equality principle, an option of executing 
agreements for a greater number of participants and to increase by several times the transparency 
surrounding the electricity trading [Muras and Elżanowski, 2010, p. 1298]. The legislation, mainly the 
legal act – Power Law, Article 49a (10-12) and the Regulation of the Minister of Economy of 17 September 
2010 on determining the manner and mode of organizing a tender on sales of electricity on the Internet 
trading platform [rozporządzenia Ministra Gospodarki z 17.9.2010 r. w sprawie określenia sposobu and trybu 
organizowania and przeprowadzania przetargu na sprzedaż energii elektrycznej oraz sposobu and trybu 
sprzedaży energii elektrycznej na internetowej platformie handlowej], and the Civil Code, Articles 701-705 in the 
case of unregulated issues provide a legal basis for performing a tender. The only quantitative limitation –  
binding for the parties executing a sales agreements – was restricted to a tender executed in an oral form, in 
which the electricity in a volumes of 200,000 MWh may be sold on a one-off basis, with a total of less than 
1,000,000 MWh (i.e., 1 TWh) in a given year (the aforementioned Regulation, Article 18).

4  The scope of obligation of public forms of energy or gas fuel trading

The electricity producers have been covered by the subject-related scope of the obligation to sell electricity 
in the commodity exchange or in the regulated market to the extent of 30% or more of the volume generated 
by a given energy producer in a given year. The producers who are provided with assistance (compensation) 
for termination of long-term agreements for supply of energy and power are obligated to offer all produced 
energy by means of public sales forms, including the mode of an open, public tender (legal act – Power Law, 
Article 49a(1) and (2)).

De lege lata subject-related exemptions from the referenced obligation include the following:  
(1) Supplying energy via a direct line to an ultimate client (i.e., operation out of the National Electric and 
Power System – KSE), (2) generation of energy in renewable energy sources (RES) (and confirmed to this 
effect by the certificate of origin) and in the co-generation process (of defined parameters, not necessarily 
qualifying as high-performance one), (3) consumed to satisfy internal needs of a producer (that will not 
be released to the market), (4) designed for performance of the operator’s tasks (in the technical market), 
(5) generated in an establishment of the total installed power of less than 50 MW (with minor power of 
impact on the market and exempted from a concession/license obligation; legal act – Power Law, Article 
32(1)(1b)). These manifestations of the production business are, in general, exempted from an obligation 
of public sale if they either feature a low impact on the competitive market or a state strongly interferes 
with it in any other manner or supports specific business (e.g., producers of energy from the RSE or 
co-generation). Producers of energy sold to meet the liabilities of long-term agreements executed with 
financial institutions to implement the investments involving production of this energy or the energy sold 
to the transmission system operator to enable such operator to meet its statutory tasks (KSE stability) may 
be optionally exempted from the relevant obligation. Lack of disruption of the competition environment in 
the energy market represents a premise of positive outcome of the request (a premise featuring a high level 
of discretion) or lack of disruption in the balancing market (a premise that requires reference to technical 
issues; legal act – Power Law, Article 49a(6)).

An obligation of public trading of gas fuel by power companies, in a commodities exchange or in a 
regulated market, covers 55% or more of high-methane natural gas fed in a given year to a transmission 
system: (1) on the inlets to the national transmission system from other states, (2) by the system of mine gas 
lines, and (3) by terminals of mine gas lines. The following gas is exempted from this obligation: (1) the gas 
representing obligatory reserves, (2) discharged from the national transmission system to the systems of 
other states, but in the volume of gas equal to the volume fed to the system in this year, (3) sold to operators 
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to enable them to perform their statutory tasks and (4) consumed to satisfy own needs of the supplier (legal 
act – Power Law, Article 49b(1) and (2)).

Failure to perform an exchange obligation to sell is subject to sanctions by the President of the Energy 
Regulatory Office, Article 56(1)(32). In the event, the tender is found not to comply with the provisions of  
the Regulation of the Minister of Economy of 17 September 2010, the President of the Energy Regulatory 
Office may cancel the tender (with the ex tunc effect, i.e., retrospectively), (legal act – Power Law, Article 
49a(11)) (ruling of the Supreme Court of 13 September 2001, IV CKN 381/00).

5  Final remarks

If the question is which forms of energy trading should be related to the trans-border energy transmission, 
one should opt for public forms of trading, the energy exchange market, and the regulated market and, 
to a limited extent as the case has been so far, for public procurement. Public forms of sale protect the 
market against domination, against price conspiracy, unfair competition, and an excessive price for clients. 
Transparency of price information, directly after a commercial transaction makes it possible to perform a 
quick analysis and counteraction by regulatory authorities. It becomes a challenge to equip law enforcement 
authorities, supervision over energy trading authorities with powerful legal instruments to discipline the 
parties of trans-border commercial transactions and to have an option to cancel agreements and impose 
administrative sanctions including exclusion of an entity from trading or ordering performance of solely 
public trading as well as application of financial penalties.
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Abstract: This study aims to investigate the short-run and long-run relationship between economic variables 
and the unemployment rate in South Asian countries. A panel vector error correction model is used to 
establish the long-run and the short-run relationship between the unemployment rate and the selected 
economic variables. Data were collected from WDI, WGI, and FDSD for the years 1994–2016. In order to 
determine the direction of the relationship, the Granger causality test was used. Impulse response functions 
(IRFs) and forecast error variance decomposition were used to assess the stability of the relationship 
between the unemployment rate and economic variables over time. The finding of the study showed a 
negative and significant relationship at the 5% level of significance between governance, internet users, 
mobile cellular subscriptions, fixed broadband subscriptions, and human capital and the unemployment 
rate of South Asian economies. On the other hand, financial activity (credit) and population growth had 
a positive and significant relationship with the unemployment rate. Finally, the Granger causality test 
showed bidirectional causality between governance and unemployment rate, while internet users and 
fixed broadband subscriptions showed unidirectional causality with the unemployment rate; furthermore, 
population growth, financial activity (credit), mobile cellular subscriptions, and human capital showed no 
causality in the short run.
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1  Introduction
Governance is concerned with decision making, and it is a procedure through which these decisions can 
be implemented. Governance can be implemented in several perspectives and sectors, i.e., corporate sector 
governance, governance at the international level, governance at the national level, and local governance. 
While in case of governance study researcher’s emphasiseon formal and also informal actors participated 
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in decision making and also involved in the implementation of these decisions United Nations Economic 
and Social Commission for Asia and the Pacific (UNESCAP).

Good governance can be defined as the practice of economic, governmental and administrative powers 
to improve the living standards of the general public. It also utilizes the state’s resources optimally for 
the betterment of the general public. Good governance has multiple indicators but six main indicators, 
i.e., 1) control of corruption, 2) regulatory quality, 3) political stability, 4) violence and accountability, 5) 
government effectiveness, and 6) rule of law.

When it comes to measures in respect to for the most part the actual quality related with management, 
the amount of administration tips have been created, for instance the whole world Bank’s Around the 
world Governance Signals (‘WGI’) [Kaufmann et al., 2009]. Typically, the world financial institutions get 
positioning countries around the world together with deference to six features of amazingly incredible 
management.

These six indicators of governance are as follows:
(1) Control of Corruption: reflects on the extent to which public power is exercised for private purposes, 

including both the minor and the largest forms of corruption, and the “capture” of the state by elites 
and private interests.

(2) Government Effectiveness: reflects on the excellence of public services, the excellence of the community 
service and its amount of independence from governmental pressures, the excellence of policy 
implementation and development, and the reliability of the government’s guarantee to these policies.

(3) Political Stability and Absence of Violence/Terrorism: measure perceptions of the possibility of 
political instability and/or politically motivated violence, including terrorism.

(4) Regulatory Quality: reflects perceptions of the government’s ability to implement sound policies and 
regulations that enable and promote private sector development.

(5) Rule of Law: the impact and authority of rules on the society where all the members of the society are 
considered equally. In other words, it reflects opinions on the extent to which agents trust and abide 
by rules and, in particular, on the quality of contract performance, property rights, the police, and the 
courts and on the risk of crime and violence.

(6) Voice and Accountability: Voice and accountability is the six and last indicator of the government 
that represents that a citizen of any country can participate in the selection of the government 
through electoral or non-electoral procedures; he or she is also involved in selecting free media and is 
independent to present his or her expressions.

The governance situation is very poor in South Asia compared to other countries because the statistics 
and numeric score values observed are below zero. One major reason for bad governance in these countries 
is that these countries’ governments have complete control over media. Owing to these circumstances, 
there is a lack of freedom of expression [Bannaga et al., 2013]. It has been observed that different aspects 
and variables impact on unemployment such as FDI, population growth, inflation, corruption, and health 
[Sharif Razavian et al., 2014]. Similarly, traditional variables are also used in the previous studies, but we 
did not find any evidence in the previous research on South Asian countries by adding this variable set on 
which this research article is based on governance, human capital, financial activity (credit). ICT variables, 
i.e., internet user subscriptions furthermore, fixed broadband subscribers, population growth, mobile 
cellular subscribers as repressors and unemployment as a regressed. Governance is always ignored while 
researching on the unemployment issue, but it is a dominant and a major indicator that can influence the 
increase or decrease in the unemployment rate.

1.1  Significance of the study

The main objective of this research was to understand that South Asian and other developing countries 
are suffering from unemployment issue due to poor governance. According to the International Labor 
Organization, the total number of people older than 18 years who want to do some job for getting finance 
and are not able to get any job are said to be in unemployment. The total world population has exceeded 
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7.1 billion and 1.2 billion people are suffering from unemployment in developing countries. This ratio is 
40% of the total world’s population [World Bank Group, 2014]. The relationship between governance and 
unemployment is complex and needs to be studied in a detailed manner. There is an absence of literature that 
strongly interfaces good governance to unemployment; the fundamental work in this regard is Farid [2015]. 
This work locates a solid relationship between good governance and improving external debt situation by 
a Pakistan time series analysis. However, there is no research related to governance and unemployment in 
the context of South Asian countries.

1.2  Rationale of the study

The whole world population exceeds 7.1 billion, with 1.2 billion youths unemployed who aged from 15 to 
25 years mainly in developing countries. It is 40% of the total world’s unemployed ratio. Government works 
as a bridge between policymaking and practice to reduce the unemployment ratio in youths. Because 
unemployment barriers need to be removed or reduced for country’s development, political participation 
is necessary [World Bank Group, 2014]. The International Labor Organization investigated that the level 
of unemployment was 13.1% in 2016 and 12.9% in 2015. Hence, bad institutional quality is a major hurdle 
in the way of development and progress. All indicators of governance are essential to ensure sustainable 
growth. Unfortunately, no country in South Asia is good in the sense of domestic governance [Chowdhury, 
2017].

1.3  Research objective

The present study, examine the relationship between modeled independent variables and unemployment 
for the years 1994-2016 in South Asian countries. It’s an emphasis on the unemployment rate that either 
proposed variables relationship with unemployment is significant or not.

The objectives of this study were as follows:
(1) Examine the short-run and the long-run relationship between unemployment and other selected 

variables.
(2) Determination of how much forecast error variance of the independent variable can be described by 

exogenous shocks independent variable?
(3) Investigate the direction of causality between the unemployment and economic variables.
(4) Investigate the impact of the relationship between dependent variables in South Asian countries.
(5) Investigate some policy implications for South Asian countries in view of the findings of this study.

1.4  Research questions

These variables were chosen because they are mostly utilized in the literature to investigate the relationship 
between the unemployment rate and economic activity.

Thus, the main research questions have been developed and defined as follows:
(1) What are the internal and external driving forces behind the unemployment rate in the aggregate 

economic activity of South Asian countries?
(2) What is the relative contribution of internal and external shocks in the unemployment rate?
(3) What is the direction of causality among internal & external shocks and unemployment rate?
(4) How do internal and external shocks affect the unemployment rate in a forecasted period?

1.4.1  Sub-research questions for the study

(1) What type of relationship exists between internal shocks – governance, financial activity, human 
capital, population growth, internet users, mobile cellular subscriptions, and fixed broadband 
subscriptions – and the unemployment rate in South Asian countries?
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(2) What type of relationship exists between external shocks – governance, financial activity, human 
capital, population growth, internet users, mobile cellular subscriptions, and fixed broadband 
subscriptions – and the unemployment rate in South Asian countries?

(3) What is the relative contribution of internal shocks to the unemployment rate in South Asian countries?
(4) What is the relative contribution of external shocks to the unemployment rate in South Asian 

countries?
(5) Is there a long-run/short-run relationship between internal sources and the unemployment rate in 

South Asian countries?
(6) Is there a long-run/short-run relationship between external sources and the unemployment rate in 

South Asian countries?
(7) What is the direction of causality between external sources and the unemployment rate in South Asian 

countries?
(8) What is the direction of causality between internal sources and the unemployment rate in South Asian 

countries?

2  Literature Review

2.1  Related studies

The concept of governance has been debated in recent years by the researchers. Governance is linked to 
development and economic growth. Economic growth is the main concern of the general public in the time 
of stability and in the time of crisis.

Kaufmann et al. [2002] investigated positive relationship among per capita income and good 
governance in the case of developing and also developed countries. Chatterjee et al. [2006] explored that 
poor institutional quality and the economic resources, as well as state’s capital assets, are accumulated in 
a few hands, which results in poverty and poor economic growth. Dollar and Kraay [2000] explored that 
the highest implementation of rule of law leads to a positive and significant impact on poverty reduction. 
Christiansen et al. [2012] noticed poverty reduction in those countries where there is an improvement in 
economic policies with the improvement in governance. Ahmed [2001] found that bad governance is a 
significant problem in the South Asian countries, which has a link with the insignificant implication of 
poverty reduction policies.

The impact of information and communication technology (ICT) on employment or unemployment has 
been considerable and an interesting topic in the literature nowadays. A

On the last two centuries, the Middle East and North African (MENA) countries have practiced using 
extensive use of the latest technology and other communication gadgets such as high-speed computers and 
the latest mobile phones. For instance, mobile cellular subscriptions are more than 100% in the Middle East 
and South African countries. Furthermore, MENA countries were observed to have the highest number of 
internet users compared to other countries.

On the other hand, the MENA countries have the highest number of the youth population, which is 
recorded as 40% of the total population. However, the young generation could be more skillful and talented, 
but they are facing unemployment challenges in all the states of MENA. According to International Labor 
Organization, unemployment in MENA is  around 24 percent, which is twice the worldwide average.

The government can implement the development of ICT while making policy to reduce unemployment. 
Thompson and Garbacz [2015] explored that mobile broadband subscriptions have a negative significant 
impact on unemployment and economic growth than fixed broadband subscriptions, because people can 
use mobile applications on their cells and can easily get an online shopping opportunity. Bojnec and Fertoe 
[2009] argued that mobile broadband subscriptions influence workforce reduction. In other words, the 
increase in mobile broadband subscription decreases workforce efficiency.

Some studies have investigated how industrial and firm-level outputs are affected by the broadband 
subscription [Holt and Jamison, 2009]. A theme of this study is that broadband subscription boosts up 
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the entrepreneurial activities and opens new doors for business and innovations, because more usage of 
technology reduces the cost, improves the working efficiency, and increases the output level.

A special  kind of financial activity is most beneficial for the households and industrial sector [Han 
et al., 2009]. Organized operation of financial activity is strongly associated with the development of the 
financial system and economic growth [Gatti, 2012]. 

High birth and death rates are associated with growth rates. As a result, the timing and components 
of population growth are important in the economic development process. Dao [2012] found that 
the growth rate of GDP depends on population growth and growth. mortality rate and if the rate of 
population growth is less than 1.2% per year. The dependence of the growth rate on the rate of growth 
and the rate of growth of population growth depend on the rate of growth, the mortality rate and the 
rate of growth.

2.2  Hypothesis

H1: governance has a significant effect on unemployment in the case of South Asian countries.
H2: internet users has a significant effect on unemployment in the case of South Asian countries.
H3: mobile cellular has a significant effect on unemployment in the case of South Asian countries.
H4: fixed broadband has a significant effect on unemployment in the case of South Asian countries.
H5: human capital has a significant effect on unemployment in the case of South Asian countries.
H6: financial activity (credit) has a significant effect on unemployment in the case of South Asian countries.
H7: population growth has a significant effect on unemployment in the case of South Asian countries.

3  Methodology

3.1  Conceptual framework

This study emphasizes on some major factors such as governance, population growth, internet users, 
mobile cellular subscriptions, fixed broadband subscriptions, human capital, and financial activity that 
can affect the unemployment rate in South Asian countries. By utilizing the above variables, a conceptual 
framework is defined, which is given in Figure 1.

Figure 1. Conceptual framework.
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3.2  Variables and data source

Governance (GOV), population growth (POP), internet users (IU), mobile cellular subscriptions (MCS), fixed 
broadband subscriptions (FBS), human capital (HC) and financial activity (FA), and unemployment are 
being utilized as variables in the present study. This study is based on panel data, for the time period 
1994–2016. The functional form of the model is as follows:

fUE = (GOV,POP, IU, MCS, FBS, HC, FA)  

3.3  Econometric methodology

The study applied advance econometric estimation technique, which is specifically used for panel data, 
known as vector error correction model (VECM); this study tested the long-run association between modeled 
economic variables and the unemployment rate for South Asian countries, i.e., Afghanistan, Bangladesh, 
Bhutan, India, Nepal, Pakistan, and Srilanka.

β β β β β β β β µ( ) ( ) ( ) ( ) ( ) ( ) ( )= + + + + + + + +
1

UEi
2 3 4 4 4 4

Govi Popi IUi Mcsi Fbsi VAi RQi i
t t t t t t t t t0

 (3.1)

where UE = unemployment rate, Gov = governance, Pop = population growth, IU = internet users, Fbs = 
fixed broadband subscriptions, Mbs = mobile cellular subscriptions, FA = financial activity, HC = human 
capital, i = countries in the panel, and t = time duration or period.

3.3.1  Panel unit root tests

By involving overall literature, the empirical estimation starts with the estimation of the stationarity property 
by incorporating modeled variables into the econometric model. The unit root test is very important in case 
of time series and panel data because if data will not be tested for the stationarity, results may be spurious, 
which means results will present spurious relationship among variables. Time series/panel data should be 
constant/stationary over time; otherwise, results would be misleading. There are several tests to check the 
stationarity of the panel data, such as the Levin–Lin–Chu (LLC) test and the Im, Pesaran and Shin (IPS) test. 
These two tests are more appropriate to test the data stationarity of panel data. LLC and IPS test equation 
can be written in the following form:

∑α β β µ==∆ + + ∆ +
−− −−

==

x x x
iit i,t ij i,t j

j

pi

it1
1
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Table 1. Variable description and sources

Variable Description Units Source

UE Unemployment rate % of the total labor force World Bank
GOV Governance Index Worldwide Governance Indicators
POP Population growth Annual % World Bank
IU Internet users Per 100 people World Bank
MCS Mobile cellular subscriptions Per 100 people World Bank
FBS Fixed broadband subscriptions Per 100 people World Bank
FA Financial activity Credit FDSD
HC Human capital (education) Gross % of enrollment World Bank
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3.3.2  Optimal lags selection

An important step in model constructing is the choice regarding the lag order. In this paper, we use the 
most commonly used lag-order determination criteria to choose the lag order, such as AIC and SIC. As 
indicated by Stock and Watson [2012], selection of less lag perhaps leads to loss of the valuable data, whilst 
an extreme number regarding lags overfits the model.
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3.3.3  Vector auto regression

This study uses the vector auto regression (VAR) model. This model is selected on the basis of the association 
among the selected variables. The VAR display has some great attributes. The econometrician does not need 
to stress over the factors that are endogenous or exogenous, and the forecasts obtained from this model is 
realistic than others. Several researchers The VAR model equation is as follows:
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where γt = UE over time t, γt−1 = lagged value of unemployment rate, xt−r = lagged economic variables, and 
εt = white noise vector over time t.

3.3.4  Panel cointegration

After testing unit root panel, cointegration should take place. Cointegration predicts the existence or 
inexistence of long-run association between variables. If cointegration is found, then it means that modeled 
variables will move together in the long term. There are two tests used for testing cointegration. In the 
present study, both kinds of test have been utilized, i.e., the residual-based cointegration test is also called 
Kao integration test.

The current study utilized a unit root test that showed that all modeled variables are stationary on the 
first difference; according to the unit root property, order of integration of all variables is 1 (I).

In case the order of integration of all variables is 1 (I), we used Kao and Johansen cointegration tests in 
the panel data context and illustrated a model as follows:

β β β β ε= + + + + +y p t x x x N
it i i it i it i it it1 1 1. 2 2. 3 3.  (3.6)

3.3.5  Panel VECM

To recognize the direction of the short-run and long-run causality, we considered VECM. VECM is the 
extensive form of error correction term. VECM is used when there are two or more than two variables in the 
model that are stationary on the first difference.

All modeled variables are considered to remain endogenous in the VECM technique.
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The VECM equation for eight variables can be composed as follows:
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where μit  =  random errors, ECTt-1  =  integrating vectors, λ  =  adjustment coefficient for disequilibrium in 
the last year, α = speed adjustment coefficient regarding the long-run correction term, and β = individual 
variables’ coefficient in the error correction term.

3.3.6  Impulse response

Impulse response is a graphic illustration regarding forecasting and can be analyzed using the VAR model. 
IRF quantifies the effect over time of each variable. Investigation of the behavior of one variable due to a 
change in other variable is the main function of the IRF.

This study uses the IRF for 10 years (2016–2026), which is given as follows:
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where, Υt  =  UE at time t, Χt  =  each variable selected in this study at time t, Υt+s  =  s-step ahead UE, and 
εt = white noise vector at time t.

3.3.7  Variance decomposition

This study investigates variance decomposition for ten years from 2016 to 2026. The equation of 
variance decomposition used in this study is taken from Campbell and Ammer [1993] and is given as  
follows:
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here, Yt  =  UE at time t, Χjt  =  remaining variable over time t, Yt  +  п  =  n-step forward forecast error for 
UE, εyt = white noise vector for the UE at time t, εΧjt = white noise vector for each variable at time t, and 
σ2 = variance of a variable.

3.3.8  Granger causality test

In economics, it is vital to figure out whether an economic variable would help forecast another variable. 
Determination of the causal direction of variables and short-run impact of relationship can be analyzed 
by the approach given by Granger [1969] and Sims [1972]. According to Granger [1969], the definition of 
causality is “X is a granger cause of Y”. If variable Yt stays expected through the use of the previous terms 
regarding a variable Xt, then it can be said that Xt brings in relation to Yt.
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where, Yt = UE at time t, Χt−j, Χt−m = UE lags, Χt = other selected variables at time t, Χt−p, Χt−s = other selected 
variables’ lags, and ε1t, ε2t = white noise vector for time t.

3.4  Methodology flow chart

4  Empirical Findings

4.1  Descriptive Statistics

Descriptive statistics give the basic summaries of the data of the variables under consideration. These 
statistics are used to describe the characteristics of data. Table 2 shows the results of the descriptive statistic 
in detail.

Unit root of series
To test stationarity of series

Series Integrated at
same order

Johansen Co-Integration
For long run

VECM Model
For long run and short run causality

NO

Co-Integration 
does not exist

Co-Integration
does exist

Unrestricted VAR
For short run relationship

YES

Figure 2. Methodology flow chart.
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Table 2 represents the detailed investigation of the variables, which includes 161 observations from 1994 
to 2016. It can be seen that the mean value of unemployment is 4.48 with a standard deviation (SD) of 2.70 
and maximum and minimum values of 13.03 and 0.65, respectively. The calculated statistics of Jarque–Bera 
and corresponding p-values are used for testing the normality assumption. It demonstrates that the residuals 
of all variable are not normally distributed. The null hypothesis of the normality test is that residuals are 
normally distributed, while the probability value is more than 5%. Subsequently, we acknowledge the 
alternative hypothesis that residuals are not normally distributed, and still, we can accept the model.

The mean value of the population growth is −0.02 with an SD of 0.21 and maximum as well as 
minimum values of 0.95 and −1.05, respectively. The average value of governance is 0.00, with an SD of 
0.24. Furthermore, internet users, mobile cellular subscriptions, fixed broadband subscriptions, financial 
activity, and human capital have average values of −0.07, 26.04, 1.05, −0.00, and 40.14 with SD values of 
3.78, 32.52, 1.67, 23.98, and 1.48, respectively.

4.2  Panel unit root results

Table 3 confirms the outcomes of stationarity. In the present study, two types of unit root test are 
used to test the stationarity of modeled variables. Checking the stationarity of the variables is very 
important before any other test. LLC represents the null hypothesis that there is a unit root [Levin et 
al., 2002]. Checking the stationarity of the variables is very essential to avoid the spurious results. 
In the abovementioned tables, it has been found that on the level, not nay variable found stationary 
while variables are stationary on the first difference. So, all modeled variables are stationary on the 
first difference. In the next step, we will check and apply another methodology on the basis of data 
stationarity.

Table 2. Descriptive statistics

UE GOV POP IU MBS FBS HC FA

Mean 4.4891 0.0045 −0.0259 −0.0798 26.04072 1.0522 −0.0061 40.194
Median 3.9120 0.0074 −0.0357 0.3329 4.761983 0.4996 −0.0966 44.160
Maximum 13.030 0.5988 0.9557 9.5000 115.3790 5.7863  2.7491 86.186
Minimum 0.6500 −0.8829 −1.0564 −21.824 0.000000 −2.1401 −3.4107 −13.850
SD 2.7037 0.2420 0.2114  3.7815 32.52466 1.6768 1.4838  23.982
Skewness 1.2746 −0.4964 0.2574 −2.5320 0.884126 1.1617 −0.2005 −0.6672
Kurtosis 4.1690 4.1290 15.782 13.930 2.372628 4.0800 2.2792 2.7402
Jarque–Bera 46.539 13.373 968.27 858.61 20.79126 38.842 4.0249 10.936
Probability 0.0000 0.0012 0.0000 0.0000 0.0000 0.0000 0.1336 0.004219
Observations 161 161 161 161 161 161 161 161

SD, standard deviation.

Table 3. Panel unit root test

Variables

Levin, Lin & Chu test Im, Pesaran and Shin test

DecisionLevel First difference Level First Difference

T−statistics P−value T−statistics P−value T−statistics P−value T−statistics P−value

UE −2.427 0.007 −9.034 0.00 −0.454 0.324 −9.715 0.00 I(1) 
GOV −1.626 0.051 −8.769 0.00 −1.28 0.098 −10.05 0.00 I(1) 
POP 1.346 0.910 −3.234 0.00 −2.34 0.009 −7.624 0.00 I(1) 
IU 5.966 1.000 −9.196 0.00 −1.41 0.078 −9.829 0.00 I(1)
MCS −1.538 0.062 −5.641 0.00 −3.38 0.000 49.68 0.00 I(1)
FBS 0.114 0.545 −4.275 0.00 −0.832 0.202 49.17 0.00 I(1)
FA −0.306 0.379 −10.21 0.00 0.007 0.503 −7.058 0.00 I(1)
HC 0.333 0.630 −8.735 0.00 1.400 0.919 −5.99 0.00 I(1)

Null hypothesis: There is a unit root/variable is not stationary.
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4.3  Optimal lag selection

For optimal lag determination, the use of a large number of variables in the analysis might lead to errors in 
the result. On the other hand, if we use fewer variables in our study, then some important information can 
be left. By theory and experience, one can select the optimal lag length, but there are certain criteria such 
as BIC, AIC, and HQIC, which help determine the lag length. Table 6 exhibits the aftereffects of optimal lags. 
We have chosen the value of 3 as the ideal lag based on AIC.

Table 4 shows the results of the optimal delays. The optimal selection of delays is a delicate task because 
if we include too many delays in the model, this could lead to an error in the forecasts, while if we add too 
few delays, it will lead to irrelevant information. Experience, knowledge, and theory are the best ways to 
select optimal delays, but there are information criteria procedures that can be selected by optimal delays. 
There are three commonly used information criteria, namely, SBIC, AIC, and HQIC. This study selects two 
optimal delays based on AIC. In addition, since the criterion generally suggests two as the optimal length of 
delays, we will, therefore, conduct the study on hand with two optimal delays.

4.4  Johansen cointegration test

To investigate the relationship between non-stationarity variables, the cointegration technique is used. In 
this study, we have used the Johansen cointegration test. The Johansen test takes into account more than 
one cointegrating relationship. If the sample size is too little, then the outcomes would not be reliable and 
auto regressive distributed lags (ARDLs) can be used. We can determine the relationship among variables 
through the trace test and maximum eigenvalue test. If the variables are stationary and cointegrated, then 
the VECM should be preferred.

Table 5 demonstrates the null hypothesis of no cointegrating vector for 1–7 cointegrated vectors, under 
the trace and eigenvalue tests. The null hypothesis in the case of none means there are no cointegration 
equations (CEs). The discovery of the cointegration test suggested six CEs based on the trace test and seven 
CEs based on the max-Eigen test.

Table 4. Optimal lag length selection

Lag Log (L) LR FPE AIC SC HQ

0 −1785.819 NA 20168.37 32.61488 32.81128 32.69454
1 −1085.927 1285.255 0.192653 21.05322 22.82081 21.77016
2 −939.9511 246.8322 0.044144 19.56275 22.90152 20.91697
3 −897.7784 65.17604 0.068647 19.95961 24.86957 21.95112
4 −841.4533 78.85510 0.086160 20.09915 26.58030 22.72794

Table 5. Results for Johansen cointegration test

Hypothesized no. of CE(s) Fisher’s statistic* (from trace test) p Fisher’s statistic* (from max-Eigen test) p

None 6.931 0.7319 6.931 0.7319
At most 1 5.545 0.8519 23.97 0.0077*
At most 2 1.386 0.9992 75.07 0.0000*
At most 3 92.10 0.0000* 92.10 0.0000*
At most 4 205.2 0.0000* 124.7 0.0000*
At most 5 117.9 0.0000* 84.62 0.0000*
At most 6 55.01 0.0000* 41.14 0.0000*
At most 7 35.30 0.0001* 35.30 0.0001*

Null hypothesis: There is no cointegration.
CE, cointegration equation.
*Cointegration exits in this equation.
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4.5  Kao residual cointegration test

Table 6 presents the result of Kao’s cointegration test. This test is used to check the cointegration. If the null 
hypothesis will reject with no cointegration, then the value of probability will be consistent. A total of two 
cointegration tests were applied in this study. The VECM was applied on panel data to investigate the long-
run and short-run relationship among variables.

4.6  Long-run relationship of VECM

VECM is a settled model that consolidates the long-run equilibrium relationship between no 
stationary variables, i.e., I (1) and their short-run adjustment behavior. Short-run part of the VECM 
reflects adjustments of model variables that are required to keep up their long-run equilibrium 
relationship, which is stationary. VAR/VECM is preferred over conventional simultaneous 
equations models. One might say that the latter recognizes variables among two distinct groups, 
independent and dependent, while the previous treats all variables in a similar balance, i.e., every 
one of them are expected to be endogenous. VAR/VECM are overparameterized, and in this way, 
all coefficient assessments may not show up statistically significant. Coefficient estimates over 
the long-run part of the VECM and the short-run change parameters are required to be statistically  
significant.

All the variables under consideration in this study are stationary at first difference and they 
have the long-term cointegration. VECM is a fitted model to investigate whether there exists a long-
run and a short-run relationship among the variables or not. Table 8 exhibits the long run results of  
VECM.

Equation 4.1 indicates results of long run before reversing signs of coefficients obtained from the 
panel VECM:
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1 1 1 1 1

1 1  (4.1)

Equation 4.2 shows long-run results after changing signs of the coefficients.

( ) ( ) ( ) ( )
( ) ( ) ( )

= − + − −

− + − =
− − − − −

− −

UE 10.84378 292.7914 GOV 1581.992 POP 36.60697 IU 1.706136 MCS

40.25355 FBS 3.434502 FA 25.50285 HC 0
t t t t t

t t

1 1 1 1 1

1 1
 (4.2)

Table 7 demonstrates long-run results of vector error correction model.
While interpreting VECM results, we have to reverse the signs of our coefficients in order to make the 

equation equal to zero. So, in the first equation, the coefficient sign is as it is, while in the second one, signs 
are reversed.

Table 6. Results for Kao Residual Cointegration Test

Kao Residual Cointegration Test t-Statistic p

ADF −5.252339 0.0000
Residual variance 29.53757
HAC variance 27.06740

Null hypothesis: There is no cointegration.
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Table 7 reports long-run coefficients, standard errors, and t-values for VECM. The coefficient of ECT (a) 
can be interpreted as the rate of shock convergence in the current period toward the equilibrium in the next 
period. In other words, CointEq1 tells us the velocity of adjustment, the rate through which our dependent 
variable returns back toward equilibrium, due to an exogenous shock. The error correction term must be 
negative and significant; negative sign shows movement of dependent variable toward equilibrium, while a 
positive sign indicates movement of dependent variable away from equilibrium. This value must lie between 
0 and −1, where 0 indicates no adjustment, while −1 represents 100% adjustment. Our results show a value 
of −0.07, which means 7% speed of adjustment of the dependent variable can move toward equilibrium in 
one year from now.

The findings of a study show that financial activity and unemployment rate have a positive and 
significant association in the long run at 5% level of significance; financial activity coefficient value shows 
that if we increase one unit in financial activity, unemployment rate increases by 0.620559 units. This is 
in line with the findings of Ordine and Rose [2009], Han et al. [2009], and Pagano and Pica [2012]. The 
population growth also has a significant and positive long-run relationship with the unemployment rate; 
if we increase one unit of population in the response, unemployment increases by 0.802420 units in the 
South Asian countries.

In addition, fixed broadband subscriptions have a negative and significant association with the dependent 
variable; if we increase one unit in fixed broadband subscriptions, in this response, unemployment will 
decrease by −0.531762 units. Furthermore, the finding of the study at hand confirms claims of Holt and 
Jamison [2009] and Grimes et al. [2012] that fixed broadband subscriptions affect unemployment negatively. 
Moreover, the outcome of the study offering a negative and significant relationship between governance and 
unemployment means that if we improve governance by one unit, in response, there will be a decrease of 
−0.526023 units in unemployment [Christiansen et al., 2012; Chatterjee et al., 2006; Resnick and Birner, 2006].

On the other hand, internet users and unemployment have a significant and negative association: one 
unit increase in internet users will become a decrease of −0.334496 units in the unemployment rate. The 
study is in line with Legrain et al. [2015]. Human capital and mobile cellular subscriptions also have a 
negative and significant relationship with the unemployment rate in the long run as one unit increase in 
human capital will decrease −0.450647 units in the unemployment rate. The study is in line with Bashir et 
al. [2012]. The mobile cellular subscription also has a negative and significant effect on the unemployment 
rate because of the coefficient value as one unit change in a mobile cellular subscription will decline 
−0.127821 units in the unemployment rate. The study is in line with Bojnec and Fertoe [2009] and Thompson 
and Garbacz [2015]. All proposed variables have a significant but negative and positive type of effects on the 
dependent variable in the long run for emerging economies.

Table 7 indicates other necessary statistics, Moreover, R-square value of 0.64 shows that 64% variation in 
independent variable is due to projected explanatory variables, while 36% variation is due to other variables 
that are not included in the model. F-statistic with 2.53 value indicates that the overall model is good.

Table 7. Long-run relationship of VECM

Variables Coefficients Standard errors t−value

FA (–1) +0.620559 0.95581 −3.59327
FBS (–1) −0.531762 15.2189 2.64497
GOV (–1) −0.526023 91.4792 3.20063
HC (–1) −0.450647 9.79514 2.60362
IU (–1) −0.334496 7.54714 4.85044
MCS (–1) −0.127821 0.68663 2.48479
POP (–1) +0.802420 193.675 −8.16830
C 10.84378
CointEq1 −0.072136 0.01545 −4.66826
R-squared 0.641065
F-statistic 2.535735

VECM, vector error correction model.
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4.7  Short run Granger causality test

Causality is the association between cause and effect. For finding this association, the study uses Granger 
causality test. This causality shows that one variable can help to forecast the other variable. There can be two 
sorts of causality relationship between variables, i.e., bidirectional causality and unidirectional causality.

Cause is an independent variable, while Effect is a Dependent Variable. In Cause-Effect relationship, 
we will always test sufficient condition, to begin with. If a necessary condition is available, then it implies 
that the fundamental condition will naturally be available. In bidirectional causality, Cause variable causes 
Effect variable, and likewise, Effect variable causes Cause variable. This implies both responses can occur 
at the same time.

After the VECM model, the Granger causality test is utilized to determine the direction of the variables 
and the GDP of Pakistan. Table 8 summarizes the results.

Table 8 shows that there is a unidirectional, bidirectional, and no causality running between the proposed 
variables in the short run, implying that some variables do Granger cause to unemployment. The results 
of Granger causality between unemployment (UE) and governance (GOV) in thedeveloping economies are 
presented in the above given table. There is a unidirectional causality running between internet users (IU), 
fixed broadband subscriptions (FBS), and the unemployment rate in the short run; this implies that IU and 
FBS do Granger cause to UE. Meanwhile, no causality was found between population growth (POP), human 
capital (HC), mobile cellular subscriptions (MCS), and financial activity (FA) in the short run.

4.8  Impulse response function

IRF of a dynamic framework is its outcome when given a brief information signal, called an impulse. 
Generally, an impulse response refers to the response of any dynamic framework in the response to 
some outer change. Using generalized decomposition on a VAR model with ordering, i.e., unemployment 
rate, governance, population growth, internet users, mobile cellular subscriptions, fixed broadband 
subscriptions, human capital, and financial activity, authors calculate the following IRFs for emerging and 
growth leading economies’ unemployment rate.

Table 8. Results of the Granger causality test

Granger causality test: emerging and growth leading economies

Null hypothesis F-statistics   p Decision

GOV does not Granger cause UE 3.04895 0.0505** Bidirectional
UE does not Granger cause GOV 2.90152 0.0582** Causality

POP does not Granger cause UE 1.05352 0.3514 No
UE does not Granger cause POP 1.62622 0.2003 Causality

HC does not Granger cause UE 0.85811 0.4265 No
UE does not Granger cause HC 0.45764 0.6339 Causality

IU does not Granger cause UE 2.82781 0.0947** Unidirectional
UE does not Granger cause IU 1.27496 0.2606 Causality

MCS does not Granger cause UE 0.26316 0.7690 No
UE does not Granger cause MCS 0.27047 0.7634 Causality

FBS does not Granger cause UE 0.55304 0.4582 Unidirectional
UE does not Granger cause FBS 6.51372 0.0117* Causality

FA does not Granger cause UE 0.76037 0.4696 No
UE does not Granger cause FA 0.80089 0.4512 Causality

Decision rule: Reject H0, if the p-value is less than 0.05.
*Signifies the refusal of a null hypothesis at the 5% level of significance.
**Signifies the refusal of a null hypothesis at the 10% level of significance.
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Response to Generalized One S.D. Innovations

Figure 3. Impulse Response Function: Response to Generalized 1 SD Innovations. SD, standard deviation.
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Figure 3 indicates the results of the IRF. To interpret the IRFs, one needs to clearly understand what 
impulse response is. The impulse response is actually showing the response of one variable to the shocks 
in other variables. The shocks and impulse are measured to changes in variables in SD values. Like, it is to 
find out if one variable changes by 1 unit of SD, how much change occurs in the response variables. Then, 
this response is taken over time, and if the response comes back to the horizontal/zero line, one can say 
that the response is temporal and will subside in the given time periods that take the response to come to 
zero line. If the response deviates from zero line, we can comment that the impulse has a nonconvergent 
and nontemporal response to the shock. It can be related to theory by seeing if some policy shocks produce 
temporary effects or a longer and accumulating effect adding up over time and changing the pattern of the 
economic changes. These responses are graphically represented in Figure 3.

4.9  Forecast error variance decomposition

Variance decomposition is a short-run dynamic examination that can draw inferences about the short-run 
causality between the UE and the economic variables from the VAR models. Variance decomposition decides the 
amount of the forecast error variance of each variable as expected to their “own” shocks, instead of the shocks to 
the other variables in the system. Table 11 shows the results for variance decompositions on a logarithmic scale.

Table 9 shows the results of the decomposition results of the variance. Variance decomposition is an 
econometric technique introduced for the first time by Sims [1980], often applied to VAR models. The main 
purpose of this technique is forecasting. With the help of variance decomposition analysis, an economist 
may observe that the magnitude of the forecast error variance for each of the variables can be explained 
by exogenous shocks to the other variables. Table 9 presents this in the first period; Unemployment (UE) 
in emerging economies and fast-growing economies attributes 100% of its changes to its own shock, not to 
any economic variables.

However, in the second period, forecast error for UE attributes to 0.25% governance and 0.02% due 
to the population. The third fluctuation period encounters a slight change because variation in UE is not 
only due to governance (0.26%) and population (1.98%) but also due to human capital (0.69%). Variance 
in the period 4 in unemployment is 84% due to UE’s own shock, while 1.27% is due to governance, 
0.25% is due to population, 6.26% is due to internet users, 0.20% is due to mobile cellular subscriptions, 
6.39 is due to financial activity, 0.82% is due to human capital, and 0.31 is due to fixed broadband 
subscriptions. In the period 5, maximum fluctuation in UE is due to its own shock (77%), while 1.46% 
is due to governance, 0.18% is due to population, 4.64% is due to internet users, 0.31% is due to mobile 
cellular subscriptions, 14.02 is due to financial activity, 1.02% is due to human capital, and 0.73 is due to 
fixed broadband subscriptions. From the period 5 to 10 tracks the perceived pattern, Where the difference 
in UE because of its own shock declining gradually, yet fluctuation into UE because of financial activity 
increases till period 7 and after period seven changes in UE diminishes because of population increase 
due to the time period under study.

Table 9. Results for forecast error variance decompositions

Period SE UE GOV POP IU MCS FBS FA HC

1 0.700 100.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 0.981 97.54 0.256 0.026 0.038 0.013 0.000 1.816 0.307
3 1.217 97.24 0.261 0.198 0.068 0.312 0.032 1.182 0.699
4 1.504 84.46 1.274 0.254 6.263 0.204 0.316 6.398 0.825
5 1.934 77.34 1.461 0.184 4.640 0.313 0.734 14.294 1.027
6 2.337 71.70 1.763 0.387 3.840 0.291 1.342 17.824 2.843
7 2.809 65.31 1.772 2.655 4.638 0.372 1.564 19.187 4.492
8 3.310 61.43 1.482 6.417 4.493 0.300 1.196 18.027 6.644
9 3.841 58.62 1.117 10.85 4.144 0.277 1.009 16.616 7.356
10 4.354 56.41 1.058 15.73 3.763 0.259 0.939 13.943 7.888
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4.10  Model stability test

If the evaluated VAR and VECM are stable, then all the coefficients must be less than 1, i.e., inside the unit 
circle; otherwise, certain results are not valid. Figure 4 illustrates this condition. We can draw the right 
conclusion from IRFs and forecast-error variance decompositions (FEVDs) if our VAR model is stable, and 
it is a basic assumption of the VAR model that the model must be stable. In the above graph of AR roots, all 
the dots are within the circle, and it is a rule of thumb that if dots remains within the circle, VAR model is 
treated as stable; hence, we can rely on the output of IRFs and FEVDs.

In Figure 4, all the dots inside the circle are regarded as stable.

4.11  Diagnostic tests

To examine the robustness of the selected model, this work utilizes necessary diagnostic tests, which are as 
follows.

4.11.1  Autocorrelation

Table 10 represents that autocorrelation or serial correlation is the relationship of a signal with itself at 
various points of time. It is the likeness between the observations as a function of the time lag between 
them. Table 10 speaks of the consequences of the serial relationship. If we utilize just a single lag, then it 

Figure 4. Model stability test.

Table 10. Serial Correlation Test

Lags LM-Stat p

1 98.19758 0.0039
2 104.3011 0.0011
3 95.75344 0.0062
4 79.53887 0.0912
5 83.15507 0.0541

Null hypothesis: There is no serial correlation.
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can be seen that there could be a problem of autocorrelation; if we increase optimal lag until lag 3, serial 
correlation issue settled; and if we utilize more than three lags, serial relationship again exists. Henceforth, 
to keep away from serial correlation, we have chosen lag 3 as ideal.

4.11.2  Heteroscedasticity test

The variance of the error must be constant across observations. If the errors have constant variance, then 
the errors are called homoscedastic, which is desirable. Otherwise, it could lead to the issue of the wrong 
estimation of results, known as heteroscedasticity.

Table 11 shows the result of the test of heteroscedasticity, with the null hypothesis of homoscedasticity, 
if the probability value of the test of heteroscedasticity is greater than 5%, it is the proof of the absence 
of problem of heteroscedasticity in the model and this is desirable. Since the probability values for 
heteroscedasticity show a probability value greater than 5%, we now accept the null hypothesis of 
homoscedasticity.

4.11.3  Multicollinearity test

Multicollinearity exists whenever an independent variable is highly associated with at least one of the other 
independent variables in a multiple regression equation. Multicollinearity is an issue since it undermines 
the statistical significance of an independent variable. The variance inflation factor (VIF) is utilized as an 
indicator of multicollinearity. Computationally, it is characterized as the proportional of resistance, i.e., 1/
(1 − R2). Keeping all the other factors constant, it is desirable to bring down levels of VIF, as a higher level of 
VIF is known to unfavorably influence the results.

If coefficient values are more than 0.8, it demonstrates the multicollinearity issue. Our results show 
that all coefficient values are less than 0.8, which is a proof that the model is free from multicollinearity. 
Table 12 shows no multicollinearity.

Table 11. Heteroscedasticity Test (Breusch–Pagan–Godfrey)

Test Chi-square p

Joint test 3067.172 0.0683

Null hypothesis: homoscedasticity.

Table 12. Multicollinearity Test

Variables FA FBS  GOV  HC  IU MBS POP

FA 1.00
–

 

FBS −0.56
−8.16

1.00
 –

GOV −0.10
−1.20

0.16
2.00

1.00
–

HC  0.65
10.3

−0.23
−2.85

 −0.04
−0.51

1.00
–

IU 0.26
3.22

−0.08
−1.03

−0.14
−1.77

0.21
2.58

1.00
–

MBS −0.36
−4.70

0.13
1.58

0.17
2.08

−0.21
−2.54

−0.27
−3.38

1.00
–

POP −0.08
−1.01

0.15
1.83

0.06
0.72

−0.10
−1.26

−0.00
−0.10

0.04
0.53

1.00
–

UE −0.24
−2.99

0.04
0.57

0.02
0.34

−0.03
−0.47

0.09
1.08

−0.23
−2.82

−0.28
−3.46
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4.12  Lag exclusion Wald test

This test is carried out for each lag in VAR. The Wald statistics for the joint significance of all variables are 
reported for every equation independently and together for each lag in Table 13.

The results demonstrate that with four lags, we are getting a significant impact on the variables.
Thus, this test affirms that we have to utilize four lags as an ideal lag length.

5  Conclusion

5.1  Discussion of the findings

Kaufmann et al. [2002] claimed that per capita income and governance performance are strongly associated 
and positively correlated in different countries. After the empirical study, this kind of correlation can be 
divided into two categories. The first category is good governance is the cause of high per capita income. It 
shows a strong positive effect. Finally, the empirical findings confirmed that good governance is the cause 
of sustainable development. Based on these concepts, seven hypotheses have been developed which have 
been discussed in detail below.

The first hypothesis states that there is a negative significant relationship between founder governance 
and the unemployment rate. The relation is evident from VECM analysis and where the value of the 
coefficient is negative and significant (-0.526023) in the case of South Asian countries. Hence, our first 
hypothesis is accepted. The result is in line with the findings of earlier studies [Christiansen et al., 2012]. 
The second hypothesis states that internet users have a considerable effect on unemployment in the case 
of South Asian countries. Like earlier relation, the hypothesis is accepted as a VECM result is negative and 
significant (-0.334496). As far as the third hypothesis is concerned, as there is a negative and significant 
impact of mobile cellular subscriptions, it has been accepted as the coefficient value is −0.127821. 

The fourth hypothesis states that fixed broadband subscriptions have a significant effect on the 
unemployment rate. The VECM results shown in the regression Table 6 state that significant and negative 
instant relation exists (-0.531762) in South Asian countries. The results are in line with the recommendation 
[Holt and Jamison, 2009], which is the basic study to theorize the current model. The fifth hypothesis 
states that population growth has a considerable effect on unemployment in the case of South Asian 
countries.  The results are in line with Bloom and Freeman [1988]. Table 6 states that a significant and 
positive relationship exists in the instant relation (0.802420). The six hypotheses of financial activity have a 
considerable effect on the unemployment rate. The VECM results shown in the regression Table 6 state that 
significant and positive result exists in the direct relation (0.620559) in the case of South Asian countries. 

Table 13. Lags exclusion Wald test

Chi-squared test statistics for lag exclusion

d(UE) d(FA) d(FBS) d(GOV) d(HC) d(IU) d(MCS) d(POP) Joint

DLag 1 2.506 
[0.9614]

14.929 
[0.0605]

17.171 
[0.0284]

27.848 
[0.0005]

16.686 
[0.0335]

10.531 
[0.229]

30.875 
[0.0001]

105.051 
[0.0000]

287.87 
[0.000]

DLag 2 3.002 
[0.9342]

19.338 
[0.0132]

31.285 
[0.0001]

12.528 
[0.129]

21.656 
[0.0056] 

8.153 
[0.418]

13.469 
[0.0967]

26.211 
[0.0010]

154.698 
[0.000]

DLag 3 11.082 
[0.1971]

15.685 
[0.0471]

12.816 
[0.1183]

2.6085 
[0.956]

19.692 
[0.0116]

 2.411 
[0.965]

4.8671 
[0.7717]

35.783 
[0.0000]

110.890 
[0.0003]

DLag 4 14.027 
[0.0011]

16.400  
[0.0370]

76.592 
[0.0000]

3.212 
[0.9203]

13.160 
[0.1065]

13 .564  
[0.093]

19.335 
[0.0132]

47.179 
[0.0000]

200.654 
[0.0000]

df 8 8 8 8 8 8 8 8 64

The numbers written in [] are p-values.
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The study is in line with Ordine and Rose [2009], Han et al. [2009], and Pagano and Pica [2012]. The seventh 
and last hypothesis states that there is a negative and a significant relationship between human capital and 
unemployment rate. As mentioned in the VECM results, the coefficient value is −0.450647. Consequently, 
all variables exhibit significant results on unemployment but some variables show a negative impact and 
some show a positive impact on the unemployment rate in South Asian countries.

This study supports ICT promotion and focuses on organized credit supply operation, control of the 
increasing population, and fixing governance issues to reduce the unemployment rate in the South Asian 
countries.

South Asian countries are facing severe poor governance problem since the 1970s. Bad governance is a 
key element for the rising unemployment rate and slow development process in the South Asian countries. 
The current study investigates the poor governance issues in the South Asian countries and their influence 
on unemployment. Other dimensions such as population growth, credit supply, ICT, and human capital 
impact on unemployment have also been examined in this study.

The primary objective of this research is to investigate the economic variables and their relationship 
with the unemployment rate. The present study is of time-series panel data nature, for the time period 
1994–2016. The study at hand collected annual data from WDI1.

The findings show a negative and a positive impact on unemployment in the long run like 
governance shows a negative and significant relationship with unemployment in the long run. Internet 
users, mobile cellular subscription, and fixed broadband subscriptions also indicate a negative and 
significant relationship with the unemployment rate. On the other hand, population growth and 
financial activity show a positive and significant relationship with unemployment in the long run in 
South Asian countries.

5.2  Policy implications and recommendations

According to our findings, if the population will increase by 1 unit, then the unemployment rate will 
increase by 0.802420 units. So, in the light of our findings, it is clear that employment problems can only 
be created if the government does not put in place adequate measures to control the population and 
allocate resources equitably, giving a sense of belonging to all citizens. Therefore, to provide the controlled 
population with the necessary employment opportunities, it is necessary to allocate resources efficiently 
and to launch projects aimed at creating jobs. It has been observed that a 1 unit increase in credit volume 
increases the unemployment rate by 0.620559 units according to our results. It is concluded in the light of 
our results that more credit supply will lead to an increase in the unemployment rate. Hence, credit supply 
should be restricted or it should be accessible at a high-interest rate in the time of inflation to decrease in 
the aggregate demand.

Transparency or merit is the basis of good governance, and the very first step to achieving the goal 
of good governance is to fight against corruption. It provides a complete justification for providing good 
quality management records, financial controlling, and managerial systems. Governance is concerned with 
the practice of responsible social writings, editors working, and broadcasting of information by different 
means of communication.

Corruption in the society weakens the basic social value and challenges the rule of law and loss of trust 
in political organizations as well as institutions. All these scenarios create a business environment in the 
society, and in this type of business environment, only corrupt and dishonest people prosper. It destroys 
research as well as scientific works and weakens the professional activities. Corruption contributes largely 
to human misery and slows down development. Corruption is successful mostly in the environment of 
secrecy and illiteracy. All  If 1 unit of governance improves the unemployment rate by 0.526023 units would 
decrease.

Investment in human capital and in the ICT shows a negative and significant impact on unemployment 
as an increase in investment on the human capital, i.e., education, also makes some policy to increase 

1 WORLD DEVELOPMENT INDICATORS
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the investment in the ICT sector to reduce unemployment than it will be the wise decision in the light of 
current research. As if internet users will increase online buying and selling then thebusiness activities will 
increase. Mobile cellular subscriptions will also increase the usage of online shopping and fast transactions 
of money through mobile applications, which will be the cause of more number of jobs in the ICT sector 
and a decline in the unemployment rate. In case of an increase in fixed broadband subscription, educated 
unemployed will try to get jobs through fast online job portals and they can easily access to the global 
market for selling their services online. So, an increase in the investment in fixed broadband subscriptions 
will also reduce the unemployment rate. Technology should be accessible to the common people, which 
can be the cause of ICT promotion in every corner of the country. However, along this technology, awareness 
campaigns and seminars should be launched for uneducated and less educated labor force according to the 
competitive market needs so that unemployment can reduce on the side of the people who are not well 
aware of IT skills.
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