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Analysis of the Possibilities of Using Fuzzy Logic in Economic Practice1
Michaela Štubňová
Institute of Economics and Management, Faculty of Natural Sciences, Constantine the Philosopher
University in Nitra
E-mail: mstubnova@ukf.sk
Marta Urbaníková
Institute of Economics and Management, Faculty of Natural Sciences, Constantine the Philosopher
University in Nitra
E-mail: murbanikova@ukf.sk

Abstract
Fuzzy logic extends classical logic by using uncertainty, making it a more suitable tool for describing the real
world. It allows us to process vague data and use qualitative terms. Its original use in classification tasks has
expanded in recent decades, and now fuzzy logic has a strong position in several scientific disciplines. The paper
aims to analyze its use in economic practice. We focus on its use in financial markets, in risk management, in
decision-making processes, in evaluation and bankruptcy models. Fuzzy logic is used not only alone but also in
combination with artificial neural networks, which are another of the soft computing techniques. Based on the
results of a detailed analysis of individual cases of using fuzzy logic, we can state that this soft computing
technique is very effective. Fuzzy logic seems to be a suitable tool for solving a wide range of current problems
of economic practice.
Keywords: Fuzzy Logic, Economic Practice, Soft Computing Techniques
JEL codes: C63, G10, M20

1. Introduction
Problems from economic practice have been receiving close attention from academic researchers for a long time.
The growth of the economy, the profit of companies, but also, for example, the profit of individuals investing in
mutual funds managed by asset management companies, depend on the accuracy of economic and financial
models. We are currently encountering efforts to create innovative models using soft computing techniques. In
economics and finance, we often come across vague concepts that cannot be quantified precisely. It is, therefore,
better to use qualitative variables to more accurately describe real relationships and dependencies. Models using
classical statistical methods work with accurate quantitative input data. The quantitative expression of some
relationships simplifies them, which can lead to the loss of important information, which reduces the accuracy of
such models. Fuzzy logic, which is many-valued logic and can process uncertain data and qualitative variables,
is therefore suitable for creating new, more accurate models. Using fuzzy logic, we can better describe complex
systems and relationships in them. We often encounter such complex systems when solving problems from
economic practice.
The paper aims to describe the basic principles of fuzzy logic and fuzzy sets and to analyze its use in economic
practice. Among a wide range of economic issues, we have focused on financial markets, decision-making
processes, risk management, evaluation, and bankruptcy models.

1
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2. Fuzzy logic
Fuzzy logic, unlike Boolean logic, is many-valued logic, and thus the true values of variables are from interval
[0, 1]. Such fuzzy numbers are fuzzy sets defined on a real line that is normal and convex. The term fuzzy set
was first used by Zadeh (1965), who is considered the founder of fuzzy sets and fuzzy logic. A fuzzy set is a
class of objects characterized by a membership function
that assigns each object of the class a grade of
membership in the range from zero to one.
,

(1)

where is universe of discourse and is a fuzzy set defined over .
Measuring the certain or uncertain membership of an object to a set is, in many cases, more useful than the
conventional estimation of set membership. „As the complexity of a system increses, our ability to make precise
and yet significant statements about its behavior diminishes until a treshold is reached beyond which precision
and significance (or relevance) become almost mutually exclusive characteristics“ (Zadeh, 1973, p.1).
Figure 1: The basic characteristics of fuzzy sets.

Source: Dostál (2015, p. 11)

Figure 1 shows the basic characteristics of fuzzy sets that authors Bandemer and Gottwald (1995) and Dostál
(2015) defined as:
•

support of the fuzzy set
value:

– the set of all arguments of the membership function

with nonzero
(2)

•

width of the fuzzy set

:
;

•

(3)

height of the fuzzy set – the normal (or normalised)
fuzzy set has height equal to one, the other fuzzy stes are subnormal ones:
;
(4)
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– the sharp set of

nucleus (kernel) of the fuzzy set
arguments of the membership function

with a value of one:
;

•

α-cut of the fuzzy set

(5)

– the sharp set of arguments defined for each

:

.

(6)

Similar to classical sets, we define elementary operations for fuzzy sets. Their interpretation is more complicated
due to the membership function in interval [0, 1] (Zadeh, 1965):
•

complement of the fuzzy set

:
;

•

(7)

containment –

is contained in
;

•

•

union of two fuzzy sets

and

intersection of two fuzzy sets

:
(8)

:

and

;

(9)

;

(10)

:

A system with fuzzy logic consists of three steps: Fuzzification, Fuzzy Inference, and Defuzzification. In the
Fuzzification process, we assign membership grade from the interval [0, 1] to the input variables. The real input
variables can be expressed by linguistic variables with the required number of attributes. The degree of
membership of the attributes of variables is expressed by the membership function. Each input variable has an
assigned membership level for each attribute. In the process of Fuzzy Inference, we define the behavior of the
system using rules of the IF-THEN type. We use the logical operators AND, OR, NOT, but the most common
replacement for the Boolean interpretation is based on the Zadeh (1965) definition of elementary operations for
fuzzy sets. In the Defuzzification process, we transform the result of the Fuzzy Inference into real values so that
they best represent the result of the fuzzy calculation (Dostál, 2015).
3. Fuzzy logic applications in economic practice
Fuzzy logic is widely used in solving problems from economic practice. Models using fuzzy logic are used in
applications in financial markets, in risk management, in decision-making processes, in evaluation, and in
bankruptcy models. When solving problems, fuzzy logic can be used alone, in combination with other soft
computing techniques, and in combination with traditional statistical methods. The use of fuzzy logic opens
doors to create new models that achieve excellent results when applied to real problems of economic practice.
3.1 Fuzzy logic applications in financial markets
Soft computing techniques have gradually gained a significant role in forecasting financial markets. The ability
to accurately predict the growth or decline of financial time series is essential when trading financial securities
and derivatives in the financial markets. Fuzzy logic is one of these techniques that can provide more accurate
predictions than classical methods of time series analysis.
One of the studies analyzing the predictive abilities of models using fuzzy logic is the study by Maciel and
Ballini (2020). This study aimed to analyze the proposed fuzzy rule-based modeling approach with affine
consequents for interval-valued data forecasting. The authors estimated the one-step-ahead prediction of the
interval-valued EUR/USD and BRL/USD exchange rates, they used daily interval data with a total of more than
3

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

3 000 observations. The proposed fuzzy rule-based model provided a nonlinear approach that processed intervalvalued data. The authors compared the predictions of the model with the predictions obtained using traditional
statistical time series benchmarks, standard fuzzy models, and linear and nonlinear techniques designed for
interval-valued data. The results of the comparison showed a higher prediction accuracy of the proposed fuzzy
rule-based model.
Chandar (2019) explored the combination of fuzzy logic and neural networks for stock price prediction. The
author proposed a subtractive clustering-based adaptive neuro-fuzzy approach using four technical indicators simple moving average for one week, simple moving average for two weeks, disparity 14, and Larry Williams
R%. The study aimed to predict apple stock data prices using a data set of more than 2500 observations. They
compared the results of the proposed model with the results of an adaptive neuro-fuzzy inference system training
method and subtractive clustering method. The comparison showed the effectiveness of the proposed method,
which obtained better results than existing methods.
The analysis of financial markets consists not only of predicting stock price but also of constructing optimal
portfolios of financial securities and derivatives. Witayakiattilerd (2019) analyzed the fuzzy quantitative method
for portfolio stock selection. Past financial data used for stock analysis included price to earnings ratio, price to
book value ratio, dividend, return on assets ratio, and return on equity ratio. Fuzzy rules were used for the
portfolio stock selection out of 40 stocks of Thailand's Stock Exchange. The analysis outputs consisted of
investment weights, based on which the investor decides whether or not to include the stock in the portfolio.
3.2 Fuzzy logic applications in decision-making processes and risk management
We encounter decision-making at the level of individuals, companies, public administration, and state
institutions. Making the right decisions is key to achieving the desired goals. As in many other economic areas,
in decision-making processes, we often encounter vague inputs that are most effectively expressed using
qualitative variables. Fuzzy logic is, therefore, a suitable alternative to traditional decision-making methods.
Hendiani, Mahmoudi and Liao (2020) dealt with a decision-making process for sustainable supplier selection.
The proposed a new multi-stage hierarchical fuzzy index-based approach for the most sustainable supplier
selection based on sustainability triple bottom line criteria. For model demonstration and verification, they
presented a case study of one of the biggest refineries located in Iran. The proposed approach elaborated an
evaluation index (fuzzy sustainable supplier index) which was established based on the aggregation of
sustainability triple bottom line criteria weights and performances. It can be used as a benchmark to measure the
most sustainable supplier among a set of candidates.
Ma and Others (2020) proposed a fuzzy logic model based on the Technique for Order of Preference by
Similarity to Ideal Solution for sustainability-driven multi-criteria project portfolio selection under uncertain
decision-making environment. To investigate and measure sustainability, they used a three-pillar concept
containing economic, environmental, and social sustainability. The authors used fuzzy logic to capture the
precise information from the vague environment and to determine the criteria weights. For model demonstration
and verification, they presented a case study of a large-scale paper manufacturing company.
Gubán and Others (2019) proposed an artificial intelligence-based neuro-fuzzy inference system for an
approximation of a company’s innovation performance. The study aimed to accurately approximate the
company’s sustainable innovative performance using the fuzzy inference system, which results can be used as an
input in the company's decision-making processes. The neuro-fuzzy model consists of five steps and used data
from the questionnaire survey. The obtained results were in most cases identical to expected values.
Another significant part of management related to decision making is risk management. Boughaba and Bouabaz
(2020) developed a model for the identification of threats, opportunities, strengths, and weaknesses related to
national construction projects and for the decision, whether to continue the project or not. They developed an
artificial intelligence model, fuzzy logic-based model, and hybrid model combining artificial neural networks
and fuzzy logic. The authors compared the results of developed models using the Mean Percentage Error, the
Root Mean Squared Error, the Root Mean Squared Error, and the Average Accuracy Percentage. The hybrid
4
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model obtained better results in predicting the project status than neural network and fuzzy logic models. It was
indicated that the hybrid model combining artificial neural networks and fuzzy logic is suitable for risk
prediction.
3.3 Fuzzy logic applications in evaluation models
Different evaluation models are used to measure efficiency and effectiveness, to evaluate performance, and to
estimate property value. The author Mammadli (2016) proposed a fuzzy logic model for retail loan evaluation.
Using human subjective judgment by linguistic terms, the model handled uncertainties and imprecisions of input
data. Retail loan evaluation fuzzy-based model processed input variables income, credit history, employment,
character, and collateral condition. The author suggested an increase in linguistic variables and adopting more
complex fuzzy rules to improve the obtained results.
The authors Renigier-Bilozor, Janowski and d'Amato (2019) dealt with the problem of correct estimation of the
real estate property value. The proposed an Automated Valuation Model using the assumptions of the decisionmaking theory and data mining technology (Rough Set Theory and Value Tolerance Relation - Fuzzy logic). The
proposed model was verified on a data set of commercial real estate properties in Italy and residential properties
in Poland. The authors can, therefore, state the universality of the proposed model for other domains with
imprecise and vague data. The results of the Fuzzy-based model and Rough Set Theory were compared with the
results of regression analysis. The proposed model obtained higher accuracy in real estate property value
appraisal.
3.4 Fuzzy logic applications in bankruptcy models
Bankruptcy models can, with a certain degree of probability, predict excessive business risks, and warn of
possible bankruptcy. Traditional models are based on mathematical-statistical methods, the most commonly used
are discriminant analysis and regression models. Even in the field of financial analysis, it is possible to increase
the accuracy of the models used by applying soft computing techniques.
Telipenko and Sopova (2018) proposed a hybrid model of fuzzy logic and neural network for bankruptcy risk
assessment of the company. The model consisted of 11 indicators - working capital ratio, acid test ratio, absolute
liquidity ratio, liquid capital ratio in assets, concentration ratio of capital loans, long term fund raising ratio,
borrowed and own funds ratio, turn-round of float, turn-round of owned capital, product profitability, and form
of ownership. The model also takes into account an industry factor. The advantage of the proposed model is its
ability to trace a change in the result caused by a change in one of the input indicators.
The authors Chou, Hsieh and Qiu (2017) developed a hybrid genetic algorithm and fuzzy clustering model for
bankruptcy prediction. They used a genetic algorithm with statistical measurements, a fuzzy logic-based fitness
function, and a fuzzy clustering algorithm. They analyzed the financial data of 600 companies. The performance
of the proposed model was compared to the results of the backpropagation neural network classifier. The hybrid
intelligent model obtained better results and can be, therefore, consider more appropriate for bankruptcy
prediction
4. Conclusion
Researchers are constantly trying to develop new, more accurate methods for solving problems from economic
practice. Soft computing techniques have proven to be a suitable tool for increasing the accuracy and
effectiveness of the used methods. Fuzzy logic is one of the soft computing techniques that can process
uncertain, vague data with imprecisions, and qualitative linguistic variables. It is therefore very suitable for
solving problems from economics and finance, which often contain concepts that cannot be quantified precisely.
In our work, we analyzed some applications of fuzzy logic in the field of financial markets, decision-making
processes, risk management, evaluation, and bankruptcy models. Scientific studies included in the analysis
indicate superior performance of fuzzy logic-based models, especially hybrid models containing fuzzy logic
methods. In our future work, we plan to focus on a more thorough analysis, including more studies of the
application of fuzzy logic with a focus on financial markets.
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Abstract
Beekeeping takes a part in food safety due to the important role of bees in pollination and the nutritional value of
their products. Bees constitute a resource of exceptional importance for the global population at economic,
environmental and food security levels. Pollination can increase the production and quality of large numbers of
crops. The value of pollination activity is derived from its contribution to the conservation of ecosystems and
biodiversity, as well as from the impact on agriculture. Economic valuation of pollination services, including
potential monetary losses in agricultural production induced by insufficient pollination, is a tool to quantify the
impacts of this ecosystem service on food production, food security and to drive policy actions. The aim of the
paper will be to estimate the value of bee pollination in Slovakia in 2018. We estimate the value of pollination
through a bioeconomic approach. This methodology focuses on the utility value of pollination. The principle of
this method is to estimate the impact of pollination on the variation in income of producers of crops that are
dependent on pollination. The calculation is based on producer prices and yields of the main crops in the
country. The mentioned data were supplemented by a coefficient of dependence on bee pollination. Based on
the methodology used, we subsequently estimated the value of bee pollination, which in the case of Slovakia was
93,047,941 €.
Keywords: pollination, beekeeping, ecosystem service, food safety, bioeconomic approach
JEL Classifications: Q51, Q57, Q58
1. Introduction
In 2018, the beekeeping industry in Slovakia provided a full or partial source of income for 18 586 beekeepers
(Ministry of Agriculture and Rural Development of the Slovak Republic, 2018). About half a percent of all
beekeepers behave their hives as entrepreneurs and must meet general and specific legislative conditions
(Srebalová et al., 2020). Most beekeepers treat their hives as non-entrepreneurs. European legislation introduces
the term professional beekeeper. In order for a beekeeper to be described as a professional, the decisive criterion
1
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is not the legal form of the business, but the number of hives managed. The breeding range of a professional
beekeeper should be 150 or more hives (Chlebo, 2017). The proportion of such beekeepers in the structure of
beekeepers is even lower than the share of business beekeepers. Approximately 0.34% of all Slovak beekeepers
had more than 150 hives (Ministry of Agriculture and Rural Development of the Slovak Republic, 2018). Other
beekeepers can be described as hobby beekeepers. Their majority representation not only in Slovakia, but also in
most European countries is given primarily by tradition. These are mostly beekeepers who have their beehives in
addition to their main job, and breeding is a secondary gainful activity for them. Beekeepers as nonentrepreneurs according to § 8 of Act No. 595/2003 on income tax, as amended, where their activity is defined
as occasional agricultural production (Law No. 595 of 2003 on Income Tax, 2003; Levický & Gurčík, 2014).
Also due to demographic development in Slovakia (Urbanikova & Papcunova, 2016; Urbanikova & Stubnova,
2018) the average beekeeper is 60 years old. The population of beekeepers in the post-productive age gradually
leaves beekeeping and does not find successors among younger years, mainly due to the change in the status of
agricultural production. Another reason for the decline in bee colonies in the first half of the 1990s was changes
in socio-economic conditions in the country (Papcunova et al., 2018), which had an impact on the economic
situation of beekeepers. The main problem was the price disparity caused by rising input prices, although the
price of production remained almost unchanged (Fabuš, 2017; Tvaronavičiene, 2004). At the same time,
problems with the sale of production were typical for this period. The change in the state policy of beekeeping
also contributed negatively to the decline in the number of hives. Payments received by beekeepers for
pollination of crops were canceled, and according to several authors, these payments were able to ensure the
profitability of the production of bee products. All these factors resulted in a decrease in the number of
beekeepers and hives during the period. In the short term, a decline in the number of hives can cause the spread
of bee diseases and bee pests (Chlebo, 2017). In terms of the specifics of beekeeping, systematic education plays
an important role in the elimination of diseases and pests (Stacho et al., 2019).

2. Literature Review
Human society has the effect of many natural and ecological functions, called ecosystem functions. The services
of ecological systems and the natural capital stocks that produce them are critical to the functioning of the Earth's
life-support system (Costanza et al., 1997). Such functions include pollination by insects that carry pollen within
a single plant or among multiple flowers (Fisher et al., 2009). Animal pollination is an important ecosystem
service since it plays a key role for achieving the sustainable development goals by safeguarding worldwide food
production. Thus, conservation of pollination services is a major priority for guaranteeing global food security in
the long term (Borges et al., 2020). Mburu et al. (2006) considers pollination an important element in the
functioning of ecosystems and in the production of a wide range of crops. The value of pollination activity is
therefore derived from its contribution to the conservation of ecosystems and biodiversity, as well as from the
impact on agriculture. The positive effect of pollination activity of honey bees on increased hectare yields of
seeds and fruits has been experimentally proved in a large number of research works over the last decades
(Popovič, 2000). The pollination process is very markedly dependent on various external factors that have a
meteorological, agrotechnical, vegetative, apicultural nature. Bee have a decisive role in the pollination process
(Lampeitl, 2012). Diemerová (1997) considers the fidelity of a flower to be a rare property of bees. The flowers
are not flown by bees without selection, randomly, but always fly to flowers of the same species, which means
that they subsequently pollinate the right (same) plant. The fidelity of space to be another important feature of
the bee, which means that the bee flies to plants in the same area as long as they provide a source of food for it
(Lampeitl, 2012). Bees are generally considered to be the most important pollinators in nature (Carreck &
Williams, 1998). About 80% of the world's pollination of agricultural crops is provided by the bee (Sosenski &
Domínguez, 2018). An even greater significance of bees is reported in Allsopp et al. (2008), which assigns it at
least 90% of insect pollination. The fact that the insect is most suitable for pollinating a particular plant is
determined primarily by the anatomical structure of the plant and insect. Under the conditions of the Slovak
Republic, more than 80% of all plant species depend on insects. Table 1 shows the list of important crops in
Europe where the number of fruits and their quality are significantly dependent on insect pollination. Klein et al.
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(2007) report that pollination brings benefits in the form of increased yields for up to 75% of globally important
crop species. As a result of pollination, total world crop production increases by up to 33% (Klatt et al., 2014).
Quantification of the effect of pollination on the increase of crop yields was dealt with eg. Hein (2009).
According to his work, the following crops are most dependent on insect pollination: oilseed rape, sunflower,
onion, melon, apple, cucumber, pumpkin.
Table 1. Important European crops dependent on insect pollination
fruits

apple, orange, pear, tomato, peach, melon, strawberry, raspberry, plum,
cherry, kiwi, mango, olive, grapes, apricot, currant

vegetables

carrots, potatoes, onion, pumpkin, beans, eggplant, cucumber, soya

seeds and nuts

sunflower, walnut, chestnut, almond

spices
plants

and

medicinal

basil, sage, rosemary, thyme, coriander, cumin, dill, camomile, dandelion,
lavender

industrial crops

cotton, oilseed rape, mustard, buckwheat

fodder

lantern, clover

Source: own processing based on Chlebo, 2017; Corbet et al., 1991; Morris et al., 1996

Given that in our conditions bee farming is not based on the provision of commercial pollination service to
agricultural primary producers, pollination activity can be considered a positive externality from the economic
theory point of view. Through pollination of wild plants and non-cultural crops, however, the whole of human
society is the recipient of positive externalities. The term ecosystem service originates from environmental
terminology and can be defined as a process or resource that provides nature to people (Schutyser et al., 2009).
Hajdu (2007) considers pollination to be one of the main ecosystem services that also brings effects to society in
the form of food production, natural medicines, social and cultural benefits. The results of the authors who dealt
with the economic evaluation of pollination activity of bees vary according to the methodology used. One recent
attempt to estimate this value is reported by Gallai et al. (2008). According to his calculations, he estimates the
economic value of pollination activities in the field of world agriculture at € 153 billion. The team also states that
this value represents 9.5% of the value of crops produced worldwide for human consumption. Pimentel et al.
(1997) estimate the value of pollination at $ 200 billion. The author calculated the value of pollination for the
USA and reached the worldwide result by extraplication, considering that the value of pollination worldwide is
at least five times higher than in the USA.

3. Methodology
We will use a bioeconomic approach to estimate the value of pollination activity. The economic value of the
pollination activity in this case is based on the price of the crop, which is multiplied by a coefficient expressing
the dependence of the crop on insect pollination. The determination of the coefficient of dependence of the crop
on pollination and the degree of representation of the honey bee among pollinating insects is the result of several
scientific works. An approach to determine the economic value of pollination services is applied to multiply a
crop’s total value by a coefficient between zero and one representing the crop’s dependency on pollination
services for production. The potential production value loss due to lack of pollinators is also computed as the
ratio of EVP to economic production value (Worku Alebachew, 2018). Gallai et al. (2008) gives the following
equation to determine the economic value of insect pollination activity:
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EVP

economic value of insect (bee) pollination

Pi

jednotková cena plodiny i

Qi

produced quantity of crop i

Di

coefficient expressing the dependence on pollination by a bee;

4. Results and discussion
Crops that we included in the calculation of the value of pollination activity of bees were selected based on
publications from Chlebo, 2017; Kopernický & Chlebo, 2002; Popovič, 2008; Veselý, 2007, which mention
crops for bees in Slovakia. Among them, we have chosen market crops, because the method used requires
information on market prices for commodities. Other crops for which pollination activity does not directly
support economic activities have not been included in the calculations, as the methodology used is not
considered in determining the value of pollination activity. The limiting factor was the availability of data on
producer prices and rates of dependence of individual crops on bee pollination. The crops included in the
calculation are listed below, which also includes the actual evaluation of bee pollination. We did not include
vegetables among the selected crops because only a small number of vegetables need pollination to form the part
of the plant to be finalized. The situation would be different only if the vegetables were grown for seed purposes.
In order to form the part of the plant to be finalized, the pollination needs in particular the vegetable species of
the herbaceous family. However, the degree of dependence of these plants on pollination is low and at the same
time a large proportion of them are grown in hydroponic greenhouses without natural pollinator access. For this
reason, we assume that the value of pollination will be low and therefore we abstract it from their inclusion in the
calculation.
The most important beekeeping crops have recently been oilseeds, which in the areas of intensive plant
production in Slovakia provide the first and last rich food for bees. The typical and generally well-known
beekeeping crop is oilseed rape. Several authors have concluded that honeybee pollination increased the seed
yield significantly (Oz et al., 2008; Veselý, 2007). With 3 hives per hectare, crop yields increase by 30 to 35%.
Chlebo (2017) even mentions a crop increase of 116.6 %. It is suitable for bees because it provides them with
plenty of nectar and pollen. In 2018 were cultivated 154,180 hectares of rapeseed in Slovakia. With the current
number of bee colonies, there are approximately 2 colonies per hectare of rapeseed and thus it can be assumed
that rapeseed stands in Slovakia have potential pollination. Popovič (2008) in his research states that in our
conditions the dependence of oilseed rape on pollination reaches 22.5%. This percentage indicates how much of
the rape yield in kind was due to the pollination activity of bees. Based on the available data and the
methodology chosen, we can estimate that the value of bee pollination by bees was approximately 37.09 mil. €.
Sunflower was grown in Slovakia in 2018 on an area of 68,795 hectares. Unlike oilseed rape, it is not a spring
crop in terms of pollination, but is typical of early autumn. Popovič (2008) reports that the percentage of
dependence of bee pollination is for sunflower up to 61.8%. Authors report higher values of percent dependence
on insect pollination. Morse & Calderone (2000) reports the dependence of sunflower yields on insect
pollination of 10%, of which bee pollination represents 90%. Further, bee pollination enhanced the achene
weight by 91 %, the levels of vitamin E by 4% and unsaturated fatty acids by 0.3% (Silva et al., 2018). The value
of pollination activity of bees for this crop in Slovakia can be estimated at approximately 35.30 mil. €. Among
oilseeds, we estimated the value of bee pollination activity for mustard. Providing honey bee colonies to the
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flowering mustard field can substantially contribute to the yield (Hossain et al., 2018). We calculated the value
of bee pollination in mustard at approximately 1.12 mil. €. More accurate results are shown in Table 2.
The beekeeping spring is characterized by the flowering of a whole range of fruit trees and bushes. Although
most fruit species are not a significant source of nectar for bees, the need for bee pollination for some fruits can
be characterized as very high. Some of the fruit crop varieties are self-pollinating (autofertile). Popovič (2008),
however, states in his research that bee pollination also yields a few tens of percent more in the case of selfpollinating varieties (eg. sour cherries) compared to the non-pollinated state. In conditions od Slovak Republic,
the most represented fruit plant is apple tree. Apple trees depend greatly on insect pollination to achieve
highyields and obtain fruits of acceptable marketable quality (Pardo & Borges, 2020) . Insect pollination not
only affects the quantity of production but can also have marked impacts on the quality of apples, influencing
size, shape and effecting their classification for market (Garratt et al., 2014). Popovič (2008) found that several
apple varieties are completely dependent on bee pollination. In general, however, the apple varieties depend on
pollination for 90.1%. This means that if apple blossoms were pollinated by bees at the time of flowering,
approximately 90% of the crop could be attributed to the pollination activity of bees. The combination of a high
proportion of apple production in fruit production and, at the same time, a high dependence of this type on
pollination, means that the value of bee pollination in apple trees is the highest among all fruit plants. In 2018 we
estimate it at 15.19 mil. €. We also included a pear in our estimation of value of pollination. Pear can be
classified as a crop with a high degree of dependence on pollination. Popovič (2008) reports the dependence of
this tree species on bee pollination up to 92%. In this case the pollination activity of bees has a value 722 thous.
€. Veselý (2007) states that cherries, sour cherries and plums are also highly dependent on pollination. Based on
the available data, we quantified the value of pollination activity of bees of the cherries. In 2018 it reached the
value of 1.38 mil. €. We also examined the value of pollination activity for peach and apricot. These crops have
a mild need for pollination and their dependence on bee pollination is approximately 50% (Popovič, 2008). The
value of pollination activity of bees for peach can be calculated to 484 thous. € and at apricot almost 182 thous.
€. The least dependence on bee pollination among fruits is achieved by berries. More specific results for each
berry are shown in Table 2.
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Table 2. Estimation of the value of pollination activity of bees in the Slovak Republic in 2018
crop

impact
pollination
[coeff.]

sunflower

of

production
[tonne]

change
production
[tonne]

0.618

201,614

124,597

283.30

35,298,458

oilseed rape

0.225

480,013

108,003

343.40

37,088,204

mustard

0.855

2,586

2,211

548.40

1,212,529

cherries

0.935

913

854

1,617.90

1,381,128

apple

0.901

43,929

39,580

383.90

15,194,773

pears

0.92

1,393

1,282

563.30

721,903

peaches

0.48

1,564

751

645.10

484,289

grapes

0.01

52,418

524

834.90

437,638

strawberries

0.22

802

176

1,940.90

342,452

apricots

0.56

338

189

959.40

181,595

currants

0.154

155

24

944.70

22,550

sour cherries

0.565

23

13

652.30

8,477

plums

0.64

2,192

1,403

480.40

673,944

∑

in

change
producer price
producers'
-1
[€.tonne ]
income (€)

in

93,047,941

Source: own processing based on FAOSTAT (n.d.); Popovič (2008)

5. Conclusion
Beekeeping is an important part of modern agriculture, both in the production of bee products and in the
provision of pollination services (Mladenovic et al., 2011). In this paper, we estimated the value of bee
pollination activity for the Slovak Republic in 2018 based on a bioeconomic approach. Based on the chosen
methodology, it can be stated that the value of bee pollination activity was € 93,047,941. The advantage of the
country is that the number of hives is relatively sufficient given the extent of the bee's food. From the
neighboring countries, there is another situation in Poland, for example, where existing bee colonies can only
cover 53% of the pollination needs. In 2012, the value of pollination was estimated at 825.1 million € and at the
same time the economic value lost by the pollination deficit was quantified at 728.50 million € (Majewski,
2014). The example of Poland, but also of other European countries where there is a deficit of pollinators, is also
related to the issue of food security and global warming. In the case of a pollinator deficit, the pressure on food
production could negatively contribute to the need for agricultural land expansion and thus negatively contribute
to negative global environmental changes (Aizen et al., 2009). Pollinator conservation and ecological intensified
farming practices are urgent for supporting sustainable development. Studies of the value of insect pollination
service can reveal the economic effect or economic value of insect pollination. And they also help and support
the decision maker or manager in determining whether to invest in the corresponding manpower, material
resources, and financial resources to maintain or enhance the diversity and population quantity of pollinated
insects for cultivated crops. Economic valuation of crop pollination services, including potential monetary losses
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in agricultural production induced by insufficient pollination, is a strategy to quantify the impacts of this critical
ecosystem service on food production, food security and the global economy, and to drive policy actions (Porto
et al., 2020). However, large-scale adoption of ecosystem services-based practices in agriculture is lacking,
possibly because growers undervalue the benefits of ecosystem services compared to those of conventional
management practices (Fijen et al., 2018).
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Abstract
Purpose - This paper aims to assess the effectiveness of anti money laundering in Romania and other European
countries based on national Financial Intelligent Units dates.
Design/Methodology/Approach/–Annual reports of 12th European FIUs and reports from the last eight years of
Romanian FIU are used to examine legal status, role and functions of national Financial Intelligent Units,
suspicious transaction reports, suspended transactions, freezing order and seized funds and the volume of those
funds as a results of fight against dirty money in each studied national economy. Relied on these, the paper
evaluates the efficiency of fight against money laundering using descriptive statistics.
Findings –The number of suspicious transactions reports (STR) received by anti money laundering national
bodies and the volume of amount suspended, frozen or seized increased in the last period of time, as an effect of
European Union measures and transposition of this in nationals’ laws.
For a comparative analysis and conclusions of the effectiveness and efficiency of anti-money laundering efforts
in every country, a standardized data reporting model is certainly needed.
Keywords: Money laundering, suspicious transaction reports, suspended activity/transaction, Financial
Intelligent Unit.
JEL Codes: E26; F36; G28; K14; K42
1. Introduction
Money laundering as an offence was introduced and sanctioned in the US by the Money Laundering Control Act
of 1986 and then the UK criminalized drugs money laundering. In 1989, an intergovernmental body, called the
Groupe d'action financière (GAFI), or the Financial Action Task Force for Money Laundering (FATF) was
created with the purpose of establishing policies to combat money laundering and terrorist financing.
Since then, the world has witnessed an extraordinary growth in legislative and institutional efforts to establish
processes to properly identify financial service customers, to require private sector institutions to report
suspicions on their customers, and to freeze and confiscate nationally and transnationally the proceeds of crime
(Levi, Reuter and Halliday, 2017). Europe adopted in 2005 the Directive 2005/60 / EC of the European
Parliament and Council on the prevention of the use of the financial system for the purpose of money laundering
and terrorist financing. Afterwards, money laundering was defined in Directive (EU) 2015/849 of the European
Parliament and Council of 20 May 2015 on preventing the use of the financial system for the purpose of money
laundering or terrorist financing, amending Regulation (EU) no. 648/2012 of the European Parliament and
Council. Currently, the EU regulatory framework for the prevention of money laundering and terrorist financing

16

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

is composed of the above mentioned Directive 2015/849 (the 4th AML Directive), as amended by Directive
2018/843 (the 5th AML Directive), and Regulation 2015/847 on information accompanying transfers of funds.
In literature, money laundering is reflected in varied ways, such as followings:
The process by which the proceeds from the offenses are "washed" through legal channels (using banking
transactions) and then reinvested in legal activities (Ardizzi et al. 2015).
A complex process, which gives an apparent legality to some amounts of money from illegal businesses (Achim
and Borlea, 2020).
Compared to street crimes, it is a modern crime. Sometimes people refer to it as a crime without victims, but the
reality is that it is not a crime against a particular person, but it is a crime against nations, government
economies, rule of law and the world in general. (V.A. Kumar, 2012).
According to the INTERPOL definition, money laundering is any act or attempt to conceal or disguise the
identity of illegal revenues obtained so that they appear to come from legitimate sources.

2. Role of Financial Intelligence Units
The Financial Action Task Force (FATF) is an independent inter-governmental body established in 1989 that
develops and promotes policies to protect the global financial system against money laundering, terrorist
financing and the financing of proliferation of weapons of mass destruction. The FATF Recommendations are
recognized as the global anti-money laundering (AML) and counter-terrorist financing (CFT) standard.
The original FATF Forty Recommendations were drawn up in 1990, as an initiative to combat the misuse of
financial systems by persons laundering drug money. In 1996, the recommendations were revised for the first
time to reflect evolving money laundering trends and techniques, and to broaden the scope well beyond drugmoney laundering. In October 2001, the FATF expanded its mandate to deal with the issue of funding terrorist
acts and terrorist organizations. The FATF Recommendations have been revised several times (the last updated
in October 2020), have been endorsed by over 180 countries, and are universally recognized as the international
standard for anti-money laundering and countering the financing of terrorism (AML/CFT).
According to European directives, all Member States have, or should set up operationally independent and
autonomous FIUs with the aim of establishing links between suspicious transactions and underlying criminal
activity in order to prevent and combat money laundering and terrorist financing. Financial Intelligence Units
(FIUs) are national bodies created to collect and analyze information relevant to money laundering, associated
predicate offences like reports of suspicious transactions from financial institutions and other designated
reporting entities, and to disseminate financial intelligence reports about suspected money laundering or
terrorism financing to appropriate law enforcement agencies in their country.
At FATF level, the law guidelines that deal with the functions of FIUs are soft and not linked with EU law or the
national laws of the member states. There are no harmonized specific rules regarding the legal status,
organizational nature, function, investigative powers and enforcement mechanism. As a result, there are four
types of FIUs: judicial, law enforcement, administrative and hybrid, each of them with their particularities
(Pavlidis, 2020).
The judicial model has full powers and performs all functions related to receiving, analyzing and if needed,
seizing funds and freezing accounts.
The law enforcement model implements anti money laundering measures alongside already existing law
enforcement system with concurrent or competing jurisdictional authority to investigate money laundering.
The administrative model receives and processes information from reporting entities and transmits the analysis
results to judicial or law enforcement authorities for prosecution.
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The fourth identified model is a hybrid that combines elements of at least two of the FIU model (The Egmont
Group).
No matter what the model of the FIU, all of them have the role to receive disclosures from financial institutions
and other entities with such obligations. A core element of international anti-money laundering (AML) and
counter financing of terrorism (CFT) systems is the requirement that financial institutions and designated nonfinancial businesses and professions (DNFBPs) report suspicious transactions to government financial
intelligence units (Chaikin, 2009). Also the main functions of processing and analyzing the financial information
in the field of money laundering are applicable to all type of FIUs. The differences appear after that process.
Member States should, for the purposes of contributing to the preparation of risk assessments, ensure that they
are able to review the efficiency of their systems to combat money laundering or terrorist financing by
maintaining comprehensive statistics on matters relevant to the effeciency of such systems. The statistics should
include: data measuring the reporting, investigation and judicial phases of the national AML/CFT regime,
including the number of suspicious transaction reports made to the FIU, the follow-up given to those reports and,
on an annual basis, the number of cases investigated, the number of persons convicted for money laundering or
terrorist financing offences, the types of predicate offences, where such information is available, and the value in
euro of frozen, seized or confiscated property.
Member States shall ensure that a consolidated review of their statistics is published on an annual basis,
according to EU Directive 849/2015, without stipulating if that basis is public or there is free access for every
national reviewed statistic.

3. Descriptive statistics on anti-money laundering compliance in Romania
3.1. Legal status of Romanian Financial Intelligence Unit
The National Office for Prevention and Control of Money Laundering (NOPCML or The Office) functions
currently in accordance with Law No. 129/2019 for preventing and combating money laundering and terrorist
financing, as amendes and supplemented by some normative acts. This legal regulation transposes both the EU
Directive 849/2015 and the EU Directive 843/2018, repealing the law no 656/2002. The NOPCML is a Financial
Intelligence Unit of an administrative character, independent, subordinate –starting July 2019 - to the Ministry of
Public Finance. The NOPCML is considered a filter between the market (represented by the reporting entities
and the supervision and control authorities) and law-enforcement authorities, namely the Public Prosecutor’s
Office attached to the High Court of Cassation and Justice or other competent prosecution units and, when
appropriate, the Romanian Intelligence Service for terrorism financing acts.
3.2. Evolution of suspicious transaction reports
Financial regulations and legislation oblige banks and financial institutions to file reports detailing large cash
transactions or suspicious activity with the Financial Intelligence Units. Documents and reports filed with FIUs
contain valuable information that may be useful in tracing hidden assets. Globally, the anti-money laundering
and counter-terrorist financing laws in countries impose reporting and record-keeping requirements on banks and
other financial institutions within their jurisdictions (Singh and Best, 2019).
There is no specific rule or standard as to what constitutes suspicious activities. The urgent important pressing
concern of the financial institution is how to report Suspicious Transaction Report (STR) adequately and avoid
any friction or enforcement with the authority –FIU (Yasaka, 2017).
As regulated in national law, all suspicious transactions, including attempted transactions, shall be reported by
compelled reporting entities, and non-compliance with reporting obligations is severely sanctioned for minor
offences or criminal offences.
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According to this, the Romanian FIU received Suspicious transactions reports (STRs) but also Reports on cash
transactions, in lei or foreign currency, whose minimum limit represents the equivalent in lei of 15.000 euro
(CTRs), and Reports on external transfers in and from the accounts, for amounts whose minimum limit is the
equivalent in lei of 15.000 euro (ETRs).
Considering the change of the reporting limit amount to 10.000 euro by changes of the law during 2019, we use
the data contained in the annual reports of the NOPCML for the three types of reports (cash transactions,
external transfers and suspicious transactions) in the period 2011-2018. These reports are the result of the
implementation, by banking financial institutions and other entities, of measures to prevent and combat money
laundering, and are the starting point for the Office's own analyzes. Cases showing evidence of money
laundering and / or terrorist financing are disseminated to law enforcement agencies.
The suspicious transactions reports received by the Office (NOPCML), registered a fluctuating evolution
between 2011-2015, with slight increases and decreases, followed by a significant increase, with 85.6% in 2016
compared to 2015, and with 50.4% in 2017 compared to 2016, as described in figure no.1. In structure, it is
noted that credit institutions sent more than 50% of the total STRs each year except for 2017. This indicator
confirms, for Romania, the major role of banking financial institutions in the fight to prevent and combat money
laundering.
Figure 1. Number of total suspicious transactions reports and credit institution suspicious transaction reports
received by NOPCML in period of 2011-2018.

Source: Authors processing

3.3. In depth analysis and disseminated results
Taking into consideration the fact that the activity of analysis and dissemination of processed financial
information is also one of the main attributions of the NOPCML, we consider the evolution of in depth analysis
– those transactions or activities reported by entities through STR, that present a thread to money laundering-,
and the evolution of disseminated analyses to the Public Prosecutor’s Office attached to the High Court of
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Cassation and Justice, to other competent prosecution units, or when appropriate, to the Romanian Intelligence
Service.
Figure 2. Evolution of analysis realized by Romanian FIU between 2011-2018.

Source: Authors processing
Figure 2 records that the number of analysis carried out by national FIU increases by 473,2% in 2013 compared
to 2012, and starting from this year (2013) the evolution of this activity occurred between a minim of 2.688
analyses made in 2018 to a maxim of 3.262 analyses made in 2015.
The number of disseminated reports based as a result of in depth analysis increased in 2013 by 194,2% compared
to 2012, and generally had an upward trend between 2013-2018.

Table 1. Number of Suspicious transactions report and analyses for Romanian FIU in 2011-2018
Items/Year

2011

2012

2013

2014

2015

2016

2017

2018

Number of STRs

4.116

4.637

4.170

3.554

4.610

8.555

12.863

11.993

Number of analysis

426

609

2.882

3.031

3.262

2.716

2.972

2.688

Percent of analysis in
STR

10,35

13,13

69,11

85,28

70,76

31,75

23,11

22,41

Source: Authors processing
Analyzing all the indicators for 2016-2018, it emerged that the ratio of analyses carried out and received SRTs,
respectively 22.41% and 31.75%, is unexpectedly small compared to the previous period 2013-2015 when the
ratio was between 69.11% and 85.28%.
It is true that the number of STRs increased significant, by over 185 percent in 2016 compared to 2015, but still
the number of analyses, both in net values and in percentage, not only did not increase, but decreased.
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Figure 3. Ratio of FIU analysis in suspicious transaction report received in 2016-2018.

Source: Authors processing
Based on this, it could set out that there is a need of a more thorough examination of causes to reduce the number
of NOPCML`s analysis despite an increased number of STR. That could be the result of insufficient personnel,
inadequate techniques or software tools, or poor quality of STR. After this review measures could be suggested
so that Romanian FIU become more efficient from that perspective. Data will always require interpretation:
“many STRs followed arrests rather than led to them, so simple correlation is not enough” (Levi, Reuter and
Halliday, 2017).
3.4. Evolution of number and value of suspended transactions
FATF recommended that countries should adopt measures to enable their competent authorities to freeze or seize
and confiscate property from laundering activities, or instrumentalities used in, or intended for use in money
laundering or predicate offences without prejudicing the rights of bona fide third parties. According to this major
intergovernmental body, the term “freeze” means to prohibit the transfer, conversion, disposition or movement
of any property, equipment or other instrumentalities, in specific circumstances and specific period of time.
The European Commission has looked at how to improve the current legislation and speed up other initiatives as
set out in a Regulation on the mutual recognition of freezing and confiscation orders, a new legislative
instrument on illicit cash movements. Regulation builds on existing EU legislation on mutual recognition of
freezing and confiscation orders, and addresses the fact that Member States have developed new forms of
freezing and confiscating criminal assets. The Regulation aims to improve the cross-border enforcement of
freezing and confiscation orders (Silva, 2019). This instrument should contribute to increase the effectiveness of
asset recovery in the EU (The FATF Recommendations).
In accordance with Romanian law, NOPCML (the Office), in order to analyze the transaction and verify the
suspicion, may suspend a transaction for up to 48 hours.
The amount of a suspended or frozen transaction is a very important financial item. There is an item what could
be considered as a start point by measuring the financial efficiency of anti-money laundering compliance.
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Figure 4. Evolution in number and value of suspended transactions between 2014-2018.

Source: Authors processing

In annual reports of the Romanian Office, it was only since 2014 that information was identified on the number
of suspended transaction and their amount. In evolution, both items increase more or less constantly. The
amounts which are subject to suspension or seizure increase from 9 million euro in 2014 to 53 million euro in
2018, in what the Office has evidence that could be a results of money laundering. There is a direct relationship
between suspending or freezing transactions and accounts, seizing assets, and money laundering, as specified in
FATF recommendations, aspect also confirmed in national laws.
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4. Anti money laundering compliance in European Union member states
Table 2. Data related to anti-money laundering measures in 2018 in European Union member states

Country

Suspicious
Transactions
Reports

Banks
STR

Number
of
transactions
/activity suspended,
frozen or seized

Value (Euros)

Belgium

33.445

24.282

8

680.000

Estonia

5.614

3.615

116

39.200.000

France

79.376

71.737

n.a.

n.a.

Germany

77.252

75.684

18

504.500.000

Italy

98.030

71.054

47

38.800.000

Latvia

6.617

n.a.

198

101.480.000

Lithuania

1.368

854

n.a.

28.000.000

Luxembourg

55.948

n.a.

53

87.407.534

Netherland

57.950

n.a.

n.a.

n.a.

Poland

3.622

n.a.

317

100.266.000

Romania

11.993

7.182

295

53.310.844

Slovakia

2.509

2.333

71

4.017.794

Source: Authors processing

The paper analyzes the 12 national FIUs Annual reports for year 2018, as elaborated and published by European
Union member states under the provision of article 44 (3) from Directive (EU) 2015/849, stipulating: “Member
States shall ensure that a consolidated review of their statistics is published”. These reports should contain data
such as number of suspicious transaction reports, the follow-up given to those reports and the value in euro of
property that has been frozen, seized or confiscated.
4.1. Suspicious transactions reports
Pursuant to the Money Laundering and Terrorism Financing act, the Netherlands FIU is the organization to
which entities with an obligation to report should report unusual transactions even after their analysis uncovers
money flows that can be linked to money laundering, the financing of terrorism, or underlying crimes. After the
transactions have been declared suspicious by the head of the FIU-the Netherlands, they are put at the disposal of
various law enforcement and investigative services, as the FIU states. In 2018, 394.743 reports of unusual
transactions were made, increasing by approximately 10 percent compared to 2017, when 57.950 transactions
were declaresuspicious. That was the largest number of suspicious transactions in any year since the FIUNetherland was formed, state the 2018 Annual report. Compared to 2017, in 2018 the number of suspicious
transactions derived from the banking sector tripled – from 4.163 to 15.437 -, and the majority of suspicious
transactions were reported by payment service - 39.239.
In Italy, the number of STR increases compared to 2017, to 98.030 reports, and that has required the continuous
refinement of processes and approaches to ensure timeliness and accurate analyses. From this, reports submitted
by banks is the main component of the overall total, at 72,5 percent of the STR. Also the diversification in types
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of reporting entities - progressive and the increase in their numbers (over 6,200) has led the UIF to seek
methodologies for differentiated analysis.
France published a press communication containing a very synthetic “Rapport d`activite 2018 de TRACFIN”
according to which a number of 76.316 STR was received, of which 94 % was from the financial sector.
Belgium mentions that its FIU received 33.445 disclosures from obliged entities, more by 7.6% compared to
2017. From that, 16.308 disclosures were new money laundering or terrorism financing cases and 17.137
disclosures were additional reports related to existing files.
In Luxembourg, the FIU offers a template for suspicious transaction reports (STR) and another for suspicious
activity reports (SAR). STRs can inform one or more suspicious transactions. As part of the SAR, the reporter
was unable to identify any suspicious transactions, but identified other suspicious items. One example is the
introduction of the client on a sanction list or in negative press articles. Taking into account all reports received,
the total for 2018 is 55.948, in increase by 44.40 percent to the previous year. From a technical point of view, the
vast majority of STRs is directly generated by the IT systems of reporters. SAR declarations are generally
entered manually in the online form. The statistics on banks and monetary services are strongly influenced by the
declarations received from professionals active in this sector (“electronic commerce players”). These players
have their head office in Luxembourg and operate, under European passports, in the other countries of the
European Union. The FIU receives all the declarations concerning this market, while being obliged to further
transmit the information contained therein to the European FIUs concerned.
In Latvia, the highest number of the cases analyzed – 3.203 cases from 6.617 reports on suspicious transactionsunder the intelligence procedure was related to predicate crimes abroad. Considering that similar statistical data
were observed in the last two years, it can be concluded that vulnerability of the Latvian financial sector
remained high in 2018 and that the greatest threats were related to the business models of financial institutions
oriented towards servicing non-residents.
The Lithuanian report introduces the most essential targets of the Financial Crime Investigation Service (FCIS)
activity under the Ministry of the Interior of the Republic of Lithuania – the results and observed tendencies of
money laundering prevention in 2018. It is to be noted that in 2018, the FCIS received 1.368 reports (64 % more
than in 2017) on suspicious monetary operations or transactions. Most of the reports – 62 % - were received
from the banking sector, 31 % - from other subjects obliged to report, and 7 % - from foreign partners.
Germany notes that over 98% of the STRs received (77.252) came from the financial sectors in which credit
institution sent the highest number of those reports, accounting for 84% of all STRs (65.132).
Based on 2018 FIUs annual report, it can be concluded that regarding quantitative aspects, the number of STR
significant increased in all countries compared with 2017, which means that reporting entities are more alerted
and more proactive. As about the quality of these reports, there are not robust data regarding the outputs of STRs
analysis, there isn’t a monetary value of suspicious transaction nor link between STRs and results of analysis of
STRs which were submitted from FIU to prosecutors or law enforcement authorities.
Another finding refers to credit institutions and the financial sector, the most active players in fight against
money laundering at least regarding of number of STR submitted. In all FIUs mentioned in the paper, without
any exception, most of the reports of suspicious transactions are statistically received from credit institutions and
financial services (e.g. payment services). An explanation of the large number of reports received from this
sector is the orientation towards new technologies in recent years. And as Scheau and Zaharie, 2017, observe,
that is why analysts are trying to highlight two major issues facing the global banking system - financial stability
and security.
A superior quality of banking supervision over the channels through which the "dirty money" is cleaned,
maintains a good solidity of the banks. In a study on the influence of the soundness of the banking system on
money laundering offenses, Achim and Borlea, 2020, confirmed that a high quality of soundness of the banking
system leads to a decrease in the volume of money laundering offenses.
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However, the data published in annual FIUs` reports are not uniform and uncomparable, because: in some
countries the national statistics on STRs refer to new transactions and in other countries the statistics include
both new transactions and transactions related to older cases; some statistics refer to all types of offences (money
laundering, terrorism financing, tax evasion, fraud, etc), while others include only STRs on money laundering
and terrorism; some statistics include only STRs reported by national institutions, others cumulatively include
both national reports and STRs received from abroad.
Also, the role of FIU in terms of STR is different: most FIUs receive and analyze STRs and disseminate the
results by competent authorities, but one FIU, that in the Netherlands, receives reports of unusual (not
suspicious) transactions, analyzes them, and the FIU is the unit drafting STRs and transmitting them to the
authorities.
In some reports there are no analysis, nor conclusions on the evolution or discrepancies in items, there are only
dry statistics and also there are European Financial Intelligence units which didn`t publish the annual report in
2018. That kind of reporting is hardly useful.
4.2. Number and volume of transactions/operation/activity frozen, seized or confiscated
All that has been used to disrupt laundering activity is known as the three ‘f’ factors (finding, freezing and
forfeiting), which are mainly ways of confiscation and could potentially have been beneficial (Basel Committee
for Banks Supervision, 2015).
In Italy, the administrative FIU model may suspend transactions that are suspected of involving money
laundering for up to five working days. This proves effective in delaying the execution of suspicious transactions
for a limited period of time, until further precautionary measures ca be taken by the judiciary. In 2018, the
investigation conducted by the Unit together with the investigative authorities led to a transaction suspension
order in 47 cases for a total value of 38.8 million euro.
In the 2018 annual report of the Financial Intelligence Unit in France, no data were identified regarding frozen
transactions/accounts or seized goods and in the FIU Belgium a number of 8 freezing orders were reported, in a
total amiunt of 0.68 million euros.
Based on cooperation between Netherlands FIU, National Police and Confisq team, in 2018 various successful
confiscation operations took place, amounting to a total value of several million euros. Suspicious transactions
submitted by FIU made possible to select signals that could potentially lead to confiscating unaccountable assets.
In 2018, the Luxembourg FIU took 5.312 blocking measures in 4.113 different cases for a total amount of EUR
87.407.533,78. The total amount of blocked sums is up sharply compared to 2017 (+74,844,102.64 euro, +
595.75%). This significant increase is mainly due to cases relating to corruption cases in foreign states. In this
regard, the FIU underlines the importance of exchanges with its foreign counterparts.
For the total amount of 101.482.000 euro, 198 seizure orders of financial assets were issued in Latvia in 2018.
The largest amount of the seized financial assets is in the cases where the predicate offence was committed
abroad (74%), however, there are suspicions that also in the autonomous/independent cases of money laundering
(15% of all seized assets) the origin of resources is related to an unclear predicate offence abroad.
As a result of identifying suspicious monetary operations in Lithuania, in 2018 the assets frozen in accounts in
various currencies was nearly 28 million EUR, in Poland 302 accounts were blocked with a total value of
approximatively 430,6 million, equivalent of 100,27 million euro and 15 transactions were suspended for the
amount of 116,7 million PLN in equivalent 27,17 million euro.
The Estonian FIU restricted the use of a persons’ account for 30 days on 66 occasions and for 60 days in 50
occasions, the total volume of assets subject to the restrictions imposed by the FIU was 39,2 million euro and on
23 occasions property with a total worth of more than 2,3 million was retained by court order in criminal
proceedings.

25

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Slovakian FIU report that in 2018 from among of total number of received unusual business transaction (UBT)
notifications, 71 UBTs were postponed, totaling EUR 4.017.793,52 and in 298 cases, obliged entities refused to
enter into a business relationship, terminated a business relationship or refused to carry out a transaction- in
which case the total amount of the transactions was 51.147.046,00 euro. With respect to the information
forwarded to the Slovakian national authorities acting in criminal proceedings, for 2018, the FIU’s records show
that 22 prosecutor’s orders were issued to seize financial funds kept on bank accounts; the total amount of the
seized financial funds was 1.024.951,00 euro.
Freezing assets remains an exceptional measure. It usually precedes a judicial seizure or allows time for analysis.
In some cases, the FIU favors monitoring the business relationship by placing it under surveillance, which has
the advantage of not alerting the account holder due to the unavailability caused by the blocking of assets.
In this paper we argue that in FIUs annual reports certain data is provided (volume or amount suspended, frozen,
seized or confiscated) which could lead to the possibility to measure the volume of money laundering in strong
evidence cases or even proved cases.
Unfortunately, the national strategies are not always consistent with international recommendations and even
statistical measures are presented differently across countries: the value is presented with approximation and in
different currencies or, some FIU report the amount in frozen accounts, some of them the amount of transaction
postponed (e.g. Romania) and some the value of amount seized by enforcement authorities.
We agree with Levi, Reuter and Halliday, 2017 who conclude that conceptualizing and geerating/ providing
relevant data is not an easy task but in its absence, claims that countries have more or less effective systems will
be open to allegations that judgments about the effectiveness of their AML regimes are merely ad hoc, or
impressionistic, or even politicized.

5. Conclusions
Money laundering and terrorist financing often occur in an international context. Measures adopted only at
national level, without international coordination and cooperation, would have very limited effects. Therefore,
the measures taken at the national level, while implementing European directives, should be compatible with
other actions taken in international organizations and at least as strict as these. European Union action should
continue to take particular account of the recommendations of the FATF and of the instruments of other
international bodies active in the fight against money laundering and terrorist financing.
This research highlights the importance of increasingly suspicious transactions reports (STR) received by anti
money laundering national bodies with focus on quality of this reports and the significance of the value of
amount suspended, frozen or seized increased in the last period of time, as an effect of European Union measures
and transposition of this in national laws. These items should be considered in future research due to of the
possibility to appreciate the effectiveness and efficiency of anti-money laundering efforts. For this, a global and
standardized data reporting model is certainly needed.
Our findings also show the importance of regulations for preventing and combating money laundering in the
banking system, with regard to reports of unusual or suspicious transactions or activity reports and powers that
make enforcement in this sector easier.
Although this paper emphasizes that international money laundering regulation has a major impact in increasing
national measures and more important results on the fight against money laundering, the evaluation of national
STR systems and value of frozen transaction and seized assets are limited because of a lack of reliable statistics
on the extent of money laundering.
Future research will deal with compilation and interpretation of existing statistical data on STR systems, number
and value of suspicious transaction which are object of freezing order or seizing, as performance measures of
anti money laundering compliance.
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Abstract
The aim of this paper is to present an empirical evidence about the relationship between working capital
financing (WFC) and company’ performance measured by Return on Equity (ROE). Our research was
conducted for 1544 companies which activate in Western Europe over a period of 14 years (2005-2018), by
taking into account the diversity of industries and the different economies of the Western European countries.
The information obtained was refined, ultimately what has been obtain is an unbalanced panel of 18.790
observations. The relationship between working capital financing and company’s performance is studied using
Panel Least Squared (PLS) and Generalized Linear Model (GLM). The results of the studies show us and clearly
underline the scope of the paper, and answer the proposed research question by stating that the financing of the
working capital does have an influence on the companies’ performance. Specifically, our research shows us that
there is a quadratic negative relationship between the variables WCF2 and ROE and a linear and positive
relationship between WCF and ROE. Our results need to stir the attention of chief officers because it is
illustrated that managers need to be aware that besides the action of investing in WCR, how the actual
investment is being financed is an extremely important matter.
Keywords: Working capital, working capital financing, performance, developed countries, curve relationship.
JEL Codes: M21, G32, C33.
1. Introduction
All the companies are very preoccupied in order to have the best results day-by-day. So they are very interested
in order to see the capital of their business which is used in its day-to-day trading operations and to how is it the
impact of it through their entire financial performance. Also, business which plays an important role for the
capital formation it is very important to manage our business efficiently. Of course that, there is a large debate
about the impact of working capital on the profitability of a firm, because the opinions are divided, one thinks
that fixed capital plays the most important role in generating profit, others suggest that can be also a negative
relationship between working capital and the profitability but also there are studies that reinforce the fact that
there is a positive impact of the working capital on company’s performance (Bhayani, 2004).
Our main contribution to previous work consist in finding the gap in the literature. We consider that the gap
could be the fact that there also opinions that working capital cannot have an impact on the company’s
performance even if it theoretically speaking its meaning refers to ‘finance’.
The reminder of the paper is organized as follow: section 1 presents a literature review to support our working
hypotheses, section 2 describes the methodology, section 3 presents the empirical evidence and the results and
the 4th section reveals the conclusions.
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2. Literature review
After a short literature review we find out that ‘Working capital’ was mention for the first time in 1976 and 1979
by Firth and Smith (Firth, 1976, p. 1; Smith, 1979, p. 1) but according to Bhattacharya (2009) he says that the
term was first evolved by Karl Marx in 1914 and it was used through the term of ‘variable capital’ (Nuhiu and
Dërmaku, 2017).
In 1958 Modigliani and Miller’s gave us a theorem through that we found out that capital structure is based on
thinking that the value of a firm is not affected by the way of financing in an efficient market where there is
absence of taxes, bankruptcy costs, agency costs and the cost of any information. Turning back but one year later
to the author Smith (1980) we found that he provided a new face to the literature by emphasizing the role of
working capital on the company’s performance, risk, and on its value (Nanda and Panda, 2017). Also, in the
literature are identified the determinants of managing the working capital and managing the best requirement of
working capital can influence the efficiency of working capital management (Schall and Haley, 1980; Kaur,
2010) and this leads to an efficient management of the current assets and current liability, both being an element
which increase the profitability (Yunos et al., 2015).
In order to see if there is an impact of working capital on company’s performance and its efficiency we have
made a research and we find that Kasiran et al., 2015 have made a study on the SME in Malaysia, where they try
to analyze the efficiency of working capital for 24 companies randomly selected, using three indexes where the
results reveal that the small medium enterprise company was less efficient in managing their working capital
(Kasiran et al., 2015). Also, Afeef (2011) made study on 40 Pakistani small and medium enterprises listed in
Karachi Stock Exchange for a period of 6 years and their findings suggested that indicators of working capital
has a perceptible impact on profitability of the companies (Afeef, 2011). A study in 2004 made by Bhayani
(2004), where was trying to examine the impact of working capital on profitability by computing a simple
correlation coefficients between ROI and each important ratios relating to working capital management and to
test their significance. Their findings reveals both negative and positive associations, and also find that the
increase in the profitability of the company was less than the proportion to decrease in working capital (Bhayani,
2004). Another study where was examine the impact of working capital management and corporate performance,
was made in a study for Indian firms. Here, the authors finds significant relationship between working capital
management and firm profitability (Agarwal and Varma, 2013). In the same year, another study where was tried
to find if there is a relationship between working capital management and the profitability of the companies is a
study made by Arshad and Gondal (2013) on the Pakistan Cement Industry. In the study were used 21 listed
cement companies in Karachi Stock Exchange during 6 years and the results showed that there is a negative
relationship between working capital management on profitability of the firms (Arshad and Gondal, 2013).
As Baños and Caballero (2015) attest in their study, a positive working capital requirement needs to be financed.
A larger working capital requirement basically underlines the existing necessity for obtaining extra capital,
which may be done by making use of the preexisting free cash-flow. On the other hand, the company uses
outsides sources of raising capital, by leverage, that can be attracted on the long-term and the decision of
financing a company takes influences its overall performance and taking into consideration the positive and
negative aspects of each method of financing its operations. Also, they indicate in their paper that short-term
financing may reduce agency conflicts between stockholders and lenders (Baños and Caballero, 2015).
The same important aspect of the working capital is the working capital financing is showed by the authors
Panda and Nanda in 2017 and they present in their study made on 1.211 firms during 6 years the non-linear
relationship between working capital financing. They find out that there is a convex relationship between
working capital financing and the profitability among firms in chemical, construction and consumer goods
sectors. A concave pattern of relationship for firms in machinery, metal and textile industries implies increasing
debt financing of working capital requirements through short-term debt without negatively impact on the
performance. Their study is very interesting and also important because they used a quadratic function to explore
the non-linear relationship (Nanda and Panda, 2017).
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The working capital finance and the relationship with the company’s performance was also approached by
Mahmood et al., on a study made on Chinese companies during 7 years. They have been evaluated the
moderating effects of firm size and leverage on working capital finance(WFC) and they applied the generalized
method of moments technique. They observed that firm size and leverage have strong moderating roles in the
WFC and company’s performance. Here, they found out that small firms have an inverted U-shaped WFCprofitability relationship and this relationship is U-shaped for firms with higher leverage (Mahmood et al., 2019).
Based on the previous findings we also are interested to test if there is an impact of the working capital finance
and the company’ performance, so our research question will be ‘Is there an influence of the working capital
financing on the company’s performance?’.

3.

Model and methodology

In order to analyze the relation between the financing of the working capital requirement and company’s
performance, the variable WCF is used as a measure of representing working capital financing. This variable is
calculated using the following ratio: short-term borrowing/ WCR, where WCR is defined as the difference
between current assets and accounts payable (Amelia, 2015; Abuzayed, 2012). A higher value of WCF means a
riskier WCR financing policy. In order to test a possible non-monotonic relationship between WCF and firm
performance, we constructed a regression where we would like to assess the firm performance against the WCF
variable and its square. In addition, in the performance regression have been included some control variables
like: firm size, sales growth, liquidity and leverage, in order to check if there are other potential influences on a
company’s performance level.
The dependent variable is represented by profitability, which can be computed by using as a proxy the
profitability ratio of return on equity, ROE, calculated by the ratio of net profit to equity (Amelia, 2015; Tahir,
2016; Achim and Borlea, 2013, 2020).
As independent variables it will be used WCF (working capital financing). The proxy for this variable would be
the ratio between short-term debt and working capital requirement (current assets-account payables).
The rest of the variables are control variables, which are represented by firm size (measured by log of total
assets), growth is the sales growth rate, leverage is the ratio between total debt and equity, while the last control
variable used is liquidity, computed by the current ratio, calculated as the difference between current assets and
current liabilities (Jamalinesari, 2015; Tran, 2017; Gao, 2017; Ozkan, 2001; Achim and Borlea, 2013,2020).
All the variables present inside the equation are habitually utilized within the existing literature, and this study
follows the analysis of these variables as well, through proxies, which are widely known within the literature.
Firm size has been formulated in multiple ways in previous papers. Some of these can be enumerated, like: total
assets, total sales, market capitalization, logarithm of assets, logarithm of sales, and logarithm of market
capitalization; all of them being viable options in the literature (Aregbeyen, 2013). Each of these mentioned
proxies have their particular extent of sensitivity to company performance (Dang, 2017). Out of the options
enlisted in the prevailing literature, the proxy characterized by logarithm of total assets appeared to be one of the
most consistently utilized within the working capital setting. Due to this reason, the respective proxy has been
chosen for representing the size of the company.
Some authors (Lensink andMurid ,2006; Banos et al., 2010,2014, 2015) have use a quadratic equation to
explore the non-linear characteristics, but their study is reinforced by Nanda and Panda (2017) two years later,
find a convex in some industries like: chemical, construction and so on. In this way we construct our equation
based on their findings and relationship between WCR financing and the company’s performance is estimated
through the following regression:
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……………………………………………………………………………………(1)
Where ROE is the profitability ratio, WCF is working capital financing, SIZE represents the size of the company
measured by logarithm of total assets, GROWTH is the sales growth rate, and LEVERAGE is the ratio of total
debt and equity and the last one is LIQUIDITY computed by the current ratio.
Having presented all of the above, the resulting research question is:
‘Is there an influence of the working capital financing on the company’s performance?’
3.1. Data and summary statistics
The study uses a panel data set of 1544 of companies located in Western Europe, which are active in the
following fields: agriculture, construction, manufacturing, mining, retail, services, transportation and wholesale,
their data were obtain from the Compustat IQ Global database and the study was made for the period starting
with 2005 up to 2018. The information obtained was sorted and refined, specifically, firms with no data available
or incomplete information in minimum ten consecutives years have been erased. Ultimately, what has been
obtained is an unbalanced panel of 18790 observations. The entire analysis has been performed in the Eviews
software.
Table 1 presents the descriptive statistics of the variables used in the study, more specifically return on equity
(ROE), working capital financing (WCF) and the control variables.
In what concern the dependent variable, the central indicators show the following: the mean is 0.1143 and the
median is 0.0884. For the control variable the higher mean is for GROWTH approximately 10.5 but also this
variable has the lowest value for mean -0.3956 and the higher median is for the variable SIZE. The variable
which deviate the most from the mean is also GROWTH (37.79) and which deviate the least is WFC (0.0289).
Table 1. Summary statistics
2005-2018
Mean

Standard
deviation

Median

Jarque- Bera

Probability

ROE

0.1143

0.2469

0.0884

2403.040

0.0000

WCF

0.0288

0.0289

0.0284

1428.531

0.0000

SIZE

3.1239

0.1694

3.1833

2145.843

0.0000

GROWTH

10.4538

37.7926

-0.3956

96314.13

0.0000

LEVERAGE

0.7949

0.7007

0.7762

1903.560

0.0000

LIQUITIDY

3.8026

1.5995

2.9078

3454.914

0.0000

Source: Author processing
In the Table 2, the correlation matrix has been computed and it is well-known, the closer value of the Pearson
correlation coefficient is to 1 (in absolute value), the higher the ‘intensity’ of the linear relationship between the
two studied variables. Subsequently, in the present case, the highest value of the coefficient is 0.7331 and it
belongs to the link between liquidity and size and the second higher value belongs to the link between leverage
and WFC (0.6599) This means that there is a strong relationship between the two, meanwhile the lowest
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recorded value is -0.8877 and it belongs to the relation between leverage and size fact that highlights an
approximately perfect negative relationship.
Table 2. Correlation matrix
2005-2018
ROE

WCF

SIZE

GROWTH

LEVERAGE

ROE

1.0000

WCF

-0.3655

1.0000

SIZE

0.3526

-0.6248

1.0000

GROWTH

-0.1092

0.5417

0.1298

1.0000

LEVERAGE

-0.4976

0.6599

-0.8877

-0.1091

1.0000

LIQUIDITY

0.2858

-0.7141

0.7331

-0.1905

-0.7583

LIQUIDITY

1.0000

Source: Author processing

4.

Empirical evidence on the period 2005-2018

In this section, the entire period of the analysis is explored in order to see if for the sample if there is an impact
of the working capital financing (WCF) on the company’s performance (ROE).
Table 3. Panel Least Square - ROE
Variable

Coefficient

Std. Error

t-Statistic

Prob.

WCF

5.1852

0.4865

10.6579

0.0000

WCF2

-51.1190

6.8782

-7.4320

0.0000

SIZE

-0.3009

0.0215

-13.9948

0.0000

GROWTH

-0.0015

0.0001

-11.7460

0.0000

LEV

-0.4037

0.0056

-71.7953

0.0000

LIQUIDITY

-0.0450

0.0017

-25.7281

0.0000

C

1.4992

0.0706

21.2208

0.0000

R-squared

0.3533

Adjusted R-squared

0.3530

Log likelihood

3745.956

Akaike info criterion

-0.2514

Hannan-Quinn criterion

-0.0666

Note: Significant for any level of acceptance (1 %, 3%, 5%, 10%)
Source: Author processing
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The results of the panel regression run using the method Panel Least Squared are presented in Table 3. First,
based on the received results after running the Redundant Fixed Effects-Likelihood Ratio tests and running the
Hausman Test, the selection between fixed and random effects has been made, in order to be suitable for the
respective model.
The following hypotheses have been fixed so that it can be seen if the random or fixed effects fit the model:
H0: coefficients = 0 and H1: coefficients  0. For a probability level of 10 %, the null hypothesis will be
accepted, choosing the fixed effects according to Redundant Fixed Effects-Likelihood Ratio tests.
Based on the table presented above it can be seen that all the probabilities are equal to 0, so all the variables are
significant to any level of acceptance in the chosen model. In what concerns the goodness- of- fit, the R-squared
is equal to 0.3533, fact that indicates that the dependent variable ROE varies in proportion of 35 %. The decision
regarding the acceptance of the research question, is represented by a positive answer, meaning that the working
capital financing significantly increases the performance, expressed by ROE by a maximum point of 0.7268, it
stops the increases in this point because the companies in order to financing their working capital access shortterm loans and continue with a fluctuating decrease. According the values of the coefficients, the model will take
the following form:

…………………………………………………………………………………………………….., (2)
Due to the fact that the measurement of the working capital (WCR) has been performed through WCF and WCF2
, we thought that it was necessary to test the data set with the General Linear Model (Quadratic Hill Climbing),
therefore, by reflecting on the results presented in Table 4, it can be confirmed that there is a linear and negative
relationship between the variables WCF2 and ROE and a linear and positive relationship between WCF and
ROE. This happens because the companies that use less short-term bank debt for the purpose of financing their
working capital realize greater return on equity and an increase in the percentage of their working capital
financed with short-term bank borrowings.
Table 4. Generalized Linear Model (Quadratic Hill Climbing)- ROE in 2008-2018
Variable

Coefficient

Std. Error

t-Statistic

Prob.

WCF

5.1852

0.4688

11.0601

0.0000

WCF2

-51.1190

6.6281

-7.7124

0.0000

SIZE

-0.3009

0.0207

-14.5229

0.0000

GROWTH

-0.0015

0.0001

-12.1892

0.0000

LIQUIDITY

-0.0450

0.0016

-26.6990

0.0000

LEV

-0.4037

0.0054

-74.5044

0.0000

C

1.4992

0.0680

22.0215

0.0000

Log likelihood

3745.955

Akaike info criterion

-0.3941

Hannan-Quinn criterion

-0.3932
Source: Author processing

Note: Significant for any level of acceptance (1 %, 3%, 5%, 10%)
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Consequently, the present results forge the model to the following form:

…………………………………………………………………………………………………….., (3)
Comparing and contrasting the results from Table 4 and Table 5, in what concerns the criteria Loglikelihood, the
obtained results support the idea that the model tested with the Generalized Linear Model (Quadratic Hill
Climbing) are approximately the same with the data set tested with Panel Least Squared, having the higher value
(3745.955/3745.956). The rest of the criteria, Akaike info criterion and Hannan-Quinn, which are minimum
criteria, register lower values
(-0.3941 and -0.3932) when they were tested with Generalized Linear Model
(Quadratic Hill Climbing). So if we take into consideration the Loglikelihood criteria we can say that both GLM
and PLS are good for our model but, if we take into consideration the Akaike info criterion and Hannan-Quinn,
in this case the best model is the one tested with GLM.
In this section, the entire period of the analysis is explored in order to see if for the sample if there is an impact
of the working capital financing (WCF) on the company’s performance (ROE).
By summarizing the study, as it may be observed in both cases, even if the analysis is performed with PLS or
GLM, the models proposed confirm an impact of working capital financing on the performance of the
companies.
The findings of this study are reinforced by the existing literature through other studies which approach the same
matters. For example, Caballero et.al., (2015), investigate on panel data extracted from Spanish SMEs on the
timeframe 1997 to 2012 that working capital influence company’s performance. Mahmood (2019) estimated the
effects of size and leverage on the relation between working capital finance (WCF) and profitability, by using
the GMM method on panel data on a data sample composed by Chinese companies between 2000–2017 and
have found out a significant impact. The work of Panda (2017) is performed on a sample of 1211 companies
picked from 6 main manufacturing sectors of the Indian market, on the time span 2000 - 2016. In order to assess
the relationship between WCF and profitability, the two-step generalized model of moments (GMM) estimator is
being used. In all the papers presented above the authors find the existence of a quadratic relationship between
WFC and profitability.

5. Conclusions
In what concern the conclusion for our paper we can say that the working capital even if it is present singularworking capital or even if we present the financed form (WFC), it is in a relationship between the company’s
performance. It can bring us a negative, a positive, a linear, a non-linear or even an inverted relationship with the
profitability and the performance of a company.
If we talk about the working capital financed the subject is represented by the companies that ‘abuse’ this
method of financing, by having a big chunk of their financing policy characterized by short-term bank loans, an
increment in this financing tool might contrarily influence these companies’ financial health due to the increased
interest payments that can arise, as well as from the matter of refinancing the operations.
In what concerns the study case, the focus was to analyze the relationship between the financing of the working
capital and the financial performance, having as a sample data extracted from 1544 listed companies, located in
Western Europe, the data being retrieved from the Compustat Global database. The working capital was also
split into working financial financing and working capital financing squared (WFC, WFC2). The financial
performance of the companies was assessed by the return on equity (ROE). According to the existing literature,
the other variables used as control variables are the following: leverage, size, growth and liquidity.
The decision regarding the type of model to be applied was based on the significant coefficients of the
Redundant Fixed Effects-Likelihood Ratio for fixed effects and the Hausman test for the random effects. In the
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case of the first of the equations, the random effects have been chosen, while for the ones to follow the fixed
effects were the ones which were suitable.
All in all, after concluding the analysis, and as it can be seen in the results which were obtained, both used tests
(PLS and GLM-Quadratic Hill Climbing) have generated the same results, which clearly underline the scope of
the paper, and answer the proposed research question by stating that the financing of the working capital does
have an influence on the companies’ performance.
So, our research shows us that there is a quadratic negative relationship between the variables WCF2 and ROE
and a linear and positive relationship between WCF and ROE.
The discoveries succeeding the study, and backed by the existing papers on the matter of the financing of the
working capital have conceivably developed critical suggestions for the managers and executives in relation with
their practice regarding the way in which the working capital is being managed and understood. Under this
consideration, the conclusion is that WCF is one of the main considerations for companies and its appropriate
accessibility is elementary in the road to financial prosperity for the entities and its managers. In numerous
instances, businesses face situations where they cannot renew or take loans spread on a lengthier timeframe, so
they have to make proper decisions knowing that they will have an impact on the future of the entity. Worth
mentioning, business proprietors or executives need to take into account that by choosing to attract capital by
equity instead of debt can have its own pluses, like benefiting from the know-how of these respective investors
in the business fields where they activate, as well as their ability to open new doors in terms of networking and
business-to-business relationships.
In what concern the limitations of our study, we can say that the bigger gap could consist in using only two
methods: Panel Least Square and Generalized Linear Model (Quadratic Hill Climbing) and also the fact that we
use for measure the financial performance only one indicator- Return on Equity.
In further studies we would like to research the relationship between working capital, working capital financing
and the company’s performance and also to include more control variables and also extern variables in order to
use another Models.
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Abstract
In the past decades the role of entrepreneurship in economic growth and development has received gigantic
attention. Particularly in less developed economies where it is somewhat difficult to get jobs in the public or
private sectors. We see a lot of people trying to start-up their own small businesses and in the long run these
business contribute their quota towards economic growth and development. The main aim of this write up is to
assess the impact of start-ups and own businesses on economic growth and development using Ghana a case
study. To achieve this, the Ease of Doing Business data which is measured by the score of starting a business
from the world bank databank and the Self-Employment which is also measured as a percentage of total
employment are used as proxies for entrepreneurship and these are the main independent variables in the model.
Education and gross savings are employed as the controlled variables. To test if the data obtained is authentic
and that it is not going to produce any spurious results, a stationary test is conducted using the Augmented
Dickey Fuller (ADF) test. After conducting the unit root test to analyze the level of stationarity among the
variables, the Fully Modified Ordinary Least Square (FM-OLS) methodology was used to conduct the analysis.
The FM-OLS method produces reliable estimates for small sample size and provides a check for robustness of
the results. Using Ghana as the case study and a period between 2000 to 2020, the FM-OLS is the best technique
that can be used to estimate the relationship among the variables of interest. The results indicate that the
respective dependent variables have a significant and positive impact on economic growth.
Keywords: Entrepreneurship, Economic growth and Development, Ghanaian context
Jel Codes: O40, M20
1. Introduction
In a very recent research work by Awlaqi and Ayah (2019), they throw more light on the issues of
entrepreneurship and growth. According to these authors, entrepreneurs do not only obtain wealth from
entrepreneurial ventures as individuals, but they also create jobs which provides employment opportunities for
others in the society and this has a long run effect on growth. The dynamic role of entrepreneurs and small
business owners in emerging economies has contributed to vast development opportunities in the emerging
economies. The International Monetary Fund (IMF) Regional Economic Outlook for Sub-Saharan Africa (SSA)
has in fact reiterated that small and medium-sized enterprises (SMEs) create over 80% of the region’s
employment. Over the past decade, the evolution of entrepreneurs has been at the heart of Africa’s growing
economy. As a results, turning the attention to investigate further into the impact of entrepreneurship in
economic growth within the Ghanaian context is worthwhile.
Although, through entrepreneurship the entrepreneur is made better off, there are some extended effects on the
population and the planet as a whole. McClelland (1962), throws more light on the aspect of social
entrepreneurship. In his theory of the “Achievement Motivation Theory” he explains how entrepreneurship aids
economic growth and development by influencing other aspects of the economy. Transferring this theory and
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knowledge into the Ghanaian context, we can postulate that, entrepreneurship will not only lead to economic
growth and development, but the general wellbeing of the of the people and even the planet could be affected. It
is of vital importance to pay attention to issues of entrepreneurship.

2. Literature Review
The relationship between entrepreneurship and growth has been approached differently by different stakeholders.
This sections takes a critical look at some works on entrepreneurship and growth which have been done in past
by some proponents.
For instance, Dilanchiev (2014), in his work “Relationship between entrepreneurship and unemployment” used
regression analysis to examine the impact of entrepreneurship on unemployment using Georgia as a case study.
Although in recent years, the link between entrepreneurship and economic growth has become somewhat
popular, the relationship between entrepreneurship and employment is gaining immense attention as well. From
this assertion, it was determined that the nexus between entrepreneurship and unemployment was analyzed by
two main factors; the Schumpeter’s effect and Refugee effect (Audretsch D., 2007) (Varheul et al., 2006). From
the refugee effect, it can be concluded that, unemployment encourages entrepreneurship and from the
Schumpeter’s effect, entrepreneurship has a negative relationship with unemployment. Activists of refugee effect
claim that the high unemployment rate reduces the possibility to get satisfying level of income and decreases the
opportunities to get gainful job places, hence, this two conditions “pushes” the individual to start business
activity (Tervo H., 2002). Schumpeter’s effect on the other hand assumes that growth of entrepreneurship and
new start-ups will offer employment opportunities and ultimately influence the formation of employment in
other existing firms. Using these major variables, Dilanchiev (2014), uses simple Ordinary Least Square (OLS)
regression analysis to establish a relationship between these variables with data from 2003 to 2013. Two main
hypothesis are tested; the first hypothesis is that, higher rate of entrepreneurship decreases unemployment rate
and the second hypothesis is that with higher rate of unemployment, more people will start entrepreneurial
activity.
Thanti and Kalu (2018) illustrate how institutions and human capital facilitate entrepreneurship, which in turn
aids economic growth and development. It is interesting how Thanti and Kalu (2018) first create a robust support
for the well-known notion by Adam Smith and Joseph Schumpeter, that for the economy to grow in the long run
there is the need to improve human capital and institutions. With the Generalised Method of Moments as the
base model, they develop the Entrepreneurship Orientation (EO), which consist of innovativeness, risk taking
and proactiveness. With a sample of 93 countries and a period between 1980 and 2008 they use the Generalised
Method of Moments (GMM) to examine institutions and human capital as potential determining factor of the so
called Schumpeterian entrepreneurship.
Studying the impact of entrepreneurship on growth, Salgado-Banda (2005) uses data on self-employment and
productive entrepreneurship as the two main measures to examine how entrepreneurship affects economic
growth. Using 22 OECD countries, the author finds out that, self-employment has a negative relationship with
economic growth where as productive entrepreneurship has a positive relationship with economic growth.
According to Salgado-Banda (2005), productive entrepreneurship is simply the degree of innovativeness of the
entrepreneur as inspired by Baumol (1990), whiles self-employment is starting up or owning a new business.
Due to the nature of his research questions he employs different methods to undertake each specific objective.
For instance, he uses the Ordinary Least Square (OLS), Two-Stage Least Square (TSLS) and the Generalized
Method of Moments (GMM) to make a cross- sectional analysis using the data from 22 OECD countries within
the period 1980-1995.
Another interesting paper on the entrepreneurship-growth nexus is the work of Stark (2012) where he used the
Granger causality methodology to examine the causal relationship between entrepreneurship on economic
growth in Alabama. To achieve this aim, he first provides a conceptualized meaning of economic growth and
entrepreneurship. In the context of his work, employment growth was used as a proxy to represent the growth of
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the economy and the measures for entrepreneurial activity were sole proprietorship and patent activity. The
former could be owning a business entity which already exist and the owner does not have a legal right to that
property whiles the latter is creating something new and transforming it into a business and having the legal right
to own that property. Using data from 1990 to 2008 from the Bureau of Economic analysis, Stark (2012) first test
the stationarity level of his variables and then uses the granger causality test to examine the nexus between
entrepreneurship and growth.

3. Methodology
3.1 Augmented Dickey- Fuller (ADF) Test
The first test required in estimating a time series data is the unit root test. This test is done in order to know the
order of integration of each variable used. In cointegration process, it is very important to test the order of
integration for econometric model specification. Again, most variables according to economic theories should be
integrated or have a random walk. In such a situation, it is important to perform this test in other to find exact
estimated values. For the purpose of this study this test is done with the help of the Augmented Dickey Fuller
(ADF) procedure. The objective of the unit root test is to ensure that the variables are stationary before
proceeding to estimate the coefficients of the variables. The tests were conducted at the levels and at the first
difference. When the test was done at the levels it was observed that all the variables were not stationary except
for education, this means education is integrated to order zero I(0). To make the variables stationary the unit root
test was conducted again at the first difference and it was observed that all the variables were now stationary.
This means that the rest of the variables; Gross Domestic Product (GDP) per capita, Self-employment, Start-up
and Gross savings are integrated to order one I(1). After making sure that all the variables are stationary, the next
step is to examine the relationship among the dependent variable, (GDP per capita, which is used as a proxy for
economic growth) variable and the independent variables.
The ADF test may be expressed by the following equation:
P

Yt =  +  t +  Yt −1 +  Yt −1 +  t .................................................. (1)
i −1

Where

Yt

represents the time series variable, t is the time/trend variable,

parameters, Δ is the first difference operator,
values of the lagged variables and

 denotes



and



are the estimated

the various estimated parameters of the differenced

 t is the white noise error term.

3.2 Fully Modified Ordinary Least Square (FM-OLS)
Since most of the variables are stationary at the first difference I(1), the Fully Modified Ordinary Least Square
(FM-OLS) can be used to examine the relationship among the dependent and independent variables. To
demonstrate how to estimate a time series analysis using FM-OLS there is the need to ensure that the variables
are stationary and that they will not produce spurious results. Phillips and Hansen (1990) initially designed the
Fully modified least squares (FM-OLS) regression to provide optimal estimates of cointegration regressions.
According to them, “the method modifies least squares to account for serial correlation effects and for the
endogeneity in the regressors that results from the existence of a cointegrating relationship”. The FMOLS method produces reliable estimates for small sample size and provides a check for robustness of the results.
In Ordinary Least Square (OLS) estimation, the estimates may suffer from serial correlation and
heteroscedasticity since the omitted variables might be captured in the residuals. This may produce biased and
40

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

unreliable results. Therefore, the FM-OLS take care of endogeneity by adding the leads & lags and in addition. It
is interesting to note that the Fully Modified (FM) procedure can be applied to models with cointegrated
regressors and even stationary regressors without losing the method’s good asymptotic properties.
The foundation model upon which the FM-OLS is built is specified as follows;
yit= A1X𝑖 + A2X𝑖 …. AnX𝑖 + β𝑥it…. βnit. + uit ……………………………… (2)
where yit is the dependent variable, A1X𝑖 and A2X𝑖 represents the independent variables and β𝑥it represents the
controlled variables to be used in the equation.
Following the original version of the FM-OLS model by Phillips and Hansen (1990) the model to be used in the
model is specified as follows;
GDPit = A1STARTUP+ A2SELF + β1EDUC + β2GRO_SAVINGS + uit …………. (3)
The dependent variable in the model is economic growth and for the purpose of this study the Gross Domestic
Product (GDP) per capita is used as a proxy to represent growth. The independent variable is entrepreneurship
and for the purpose of this study, the (STARTUP) and the (SELF) variables are used as proxies to represent
entrepreneurship. From the literature, the following controlled variables are selected; Human Capital (HC) which
is used as a proxy for education, and the gross saving (GRO_SAVINGS) variable which also represents private
investment. The private investment variable was specifically included in the model because most entrepreneurs
after acquiring financial capital either start up a business or invest it in financial institutions. A1 and A2 are the
coefficients for the main explanatory variables (startups and self-employment) whiles β1 and β2 represents the
coefficients for the controlled variables (education and gross saving respectively).
3.3 Description of Data
This study consists of 5 variables over the period 2000-2020 using Ghana as the case study. The study period is
chosen based on the availability of data. The variables include Gross Domestic Product(GDP) per capita, StartUp, Self-employment, Education and Gross savings.
The dependent variable is economic growth as proxied by Gross Domestic Product per capita. GDP per capita is
chosen because it is a good measure of economic wellbeing (Global Economic Prospect Report, 2018). For the
purpose of this study the GDP per capita growth (annual %) obtained from World Bank national accounts data,
and OECD National Accounts data files was used. This variable shows the annual percentage growth rate of
GDP per capita based on constant local currency. Aggregates are based on constant 2010 U.S. dollars. GDP per
capita is gross domestic product divided by midyear population.
Start-ups is one of the explanatory variables used in the model. It consists of the score for starting a business. It
is the simple average of the scores for each of the component indicators: the procedures, time and cost for an
entrepreneur to start and formally operate a business, as well as the paid-in minimum capital requirement. Data
for this variables was obtained from World Bank Group, Doing Business project
(http://www.doingbusiness.org/). Economies are ranked on their ease of doing business, from 1–190. A high ease
of doing business ranking means the regulatory environment is more conducive and relative easy to the start and
operate a new business or a local firm.
Self-employment are those workers who, working on their own account or with one or a few partners or in
cooperative, hold the type of jobs defined as a "self-employment jobs." They represent a percentage of the total
employment that is owned by the private individuals. For this variable data was obtained from the International
Labour Organization, ILOSTAT database.
The controlled variable Education measures the gross enrollment ratio, from primary to tertiary for both sexes. It
shows the total enrollment in primary, secondary and tertiary education, regardless of age, expressed as a
percentage of the total population of primary school age, secondary school age, and the five-year age group
following on from secondary school leaving. Data was obtained from the UNESCO Institute for Statistics.
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Gross domestic savings are calculated as GDP less final consumption expenditure (total consumption). It is
measured by the percentage of the GDP that did not go into consumption. Data is obtained from World Bank
national accounts data, and OECD National Accounts data files.

4. Results
4.1 Unit root test results
The results of the unit root indicate that at the level all the variables are not stationary except for education. The
null hypothesis (H0) states that; the variable in question has a unit root whiles the alternate hypothesis (H1)
states that the variable in question does not have a unit root. If the probability value is greater than 0.05 then we
accept the null hypothesis, however if the probability value is less than 0.05 we reject the null hypothesis. At the
level the probability values for the variables; GDP per capita, Startups, Self-employment and gross domestic
savings are all greater than 0.05. This means we accept the null hypothesis that the variable has unit root, and it
means that at the levels these variables are not stationary. The education variable however is stationary at the
levels and hence it is integrated to order zero I(0). To make the rest of the variables stationary so as to prevent
biased and spurious results we test for unit root again at the first difference. At the first difference, we clearly
observe that the rest of the variables; GDP per capita, Startups, Self-employment and gross domestic savings
have become stationary and hence they are integrated to order one I(1). The unit root test thus shows a mixture
of I(0) and I(1) results. This results pre informs us on the best method to use for the estimation. With a mixture
of I(0) and I(1), the Ordinary Least Square estimation cannot be used as it is suitable for variables which are I(0).
One of the best estimation technique which can be used for variables which have a mixture I(0) and I(1) is the
Fully Modified Ordinary Least Square (FM-OLS).
Table. 1 Unit Root Test

Variables

Critical

Levels + Intercept

values
Dependent &
Controlled
variables
GDP per

(5%

t-statistics

Prob*

significance

Critical

First Difference +

Integration

values

Intercept

Order

(5%

t-statistics

Prob*

I(0) / I(1)

Significance

level)

level)

-3.029970

-2.05872

0.0762

-3.040391

-5.017235

0.0010**

I(1)

Start_Up

-3.081002

-2.139257

0.2336

-3.119910

-3.860399

0.0141**

I(1)

Self_Emp

-3.052169

-0.029614 0.9429

-3.065585

-3.660525

0.0164**

I(1)

Education

-3.212696

-3.851954 0.0192**

-3.144920

-8.192738

0.0000*

I(0)

-0.619818 0.8440

-3.040391

-4.374696

0.0035**

I(1)

Capita

Gross_Saving -3.029970

Note: **and *** denote rejection of the null hypothesis at 5% and 1% significance level respectively
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4.2 Results of Regression Analysis
Method: Fully Modified Least Squares (FMOLS)
Dependent variable: LNGDP
Sample (adjusted): 2005 2017
Included observations: 8 after adjustments
Cointegrating equation deterministic: C
Long-run covariance estimate (Bartlett kernel, NeweyWest fixed
bandwidth = 3.0000)

Variable

Coefficient Std. Error

t-Statistic

Prob.

LNSELF_EMPLOYME
NT
48.99389

63.14751

0.775864

0.0373

LNSTART_UP

3.427591

46.32020

0.073998

0.0434

LNGROSS_SAVING

2.925606

1.434608

2.039307

0.7875

LNEDUCATION

10.82593

37.90256

0.285625

0.0848

C

282.7611

380.9176

0.742316

0.4859

R-squared

0.796571

Mean dependent var

3.860928

Adjusted R-squared

0.712618

S.D. dependent var

3.259796

S.E. of regression

2.672997

Akaike info criterion

5.107233

Sum squared resid

42.86948

Schwarz criterion

5.288094

Log likelihood

-23.08978

Hannan-Quinn criter. 4.993225

F-statistic

2.218124

Durbin-Watson stat

Prob(F-statistic)

0.048173

1.798516

Substituting the results into the model (as shown in equation 3) we generate the following (as shown in equation
4):
GDPit = A1STARTUP+ A2SELF + β1EDUC + β2GRO_SAVINGS + uit …………. (3)
GDPit = 3.43STARTUP + 48.99SELF + 10.83EDUC + 2.93GRO_SAVINGS + uit …………. (4)
From the coefficients of the results, we can generally observe that all the variables have a positive impact on
economic growth. The main explanatory variables which also serve a proxy for entrepreneurship are the startup
and self-employment variables. As we can see in equation 4, when startup increases by one unit, GDP increases
by 3.43 units, holding all other variables constant. This means when the score for starting a business is high, it is
relatively easier for people to start a business and they contribute to the growth of the economy positively. The
score of starting a business consists of the general procedures involved to startup, like the time and cost for an
entrepreneur to start and formally operate a business, as well as the paid-in minimum capital requirement. Also
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the variable is significant as it has a probability value of 0.0373, which is less than 0.05. This means the
independent variable startup explains the dependent variable in a good way.
It can also be observed that the self-employment variable plays a very important role in the economic growth and
development of the Ghanaian economy. From the results we see that when self-employment increases by one
unit, GDP increases by 48.99 units holding all other variables constant. This was results was not surprising as it
depicts a real picture about the Ghanaian situation. Within the Ghanaian context most people who do not find
jobs in the public or private sectors venture into own business, typically Micro and Small and Medium Scale
Enterprises (SME’s). The percentage of total employment that is owned by the private individuals is very huge
in Ghana. According to data from the Ghana statistical service more than 80 percent of the employed are
working in the informal sector (SME’s). Over half of the employed (55.9 %) are own-account workers (selfemployed); 20.4 percent are employed in family enterprises and 17.6 percent are wage employees. (Ghana
Statistical Service reports, 2018).
The controlled variables education and gross savings have a positive impact on economic growth. As we see in
the results, if education increases by one unit, GDP will increase by 10.83 units and if gross savings increase by
one unit, GDP will increase by 2.93 units respectively. Within the Ghanaian context, the more people are
educated the higher their chances of acquiring jobs or starting up their own businesses. Through education,
people are able to contribute their own quota to the Gross Domestic Product (GDP), in the form of jobs. Savings
on the other hand contribute positively to the economic growth and development within the Ghanaian context.
The higher the level of income the higher the level of savings and higher incomes and savings level portray
higher GDP growth.

5. Conclusion
To assess the impact of entrepreneurship on economic growth using Ghana as a case study, the variables startup
and self-employment have been used as a proxy to represent entrepreneurship. Both show a positive and
significant impact on economic growth. Hence, it is worthwhile for government to make policies which will
boost entrepreneurship. For instance, policies to reduce long bureaucratic procedures before starting up a
business could be implemented. This will increase the score of starting a business index and make it relatively
easier to start up a business in the Ghanaian context.
Also, the government should create a conducive environment which will encourage more people to startup their
own businesses. For instance, giving out financial aids, tax exemptions for businesses which are less than two
years and inculcating entrepreneurship into the education curriculum could boost self-employment within the
Ghanaian context. Currently in Ghana, the National Board for Small Scale Industries (NBSSI) is restructuring to
provide the needed assistance to SMEs. This is indeed a step in the right direction if an economy wants to use
entrepreneurship as a bait for economic growth (https://nbssi.gov.gh/).
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Abstract
The paper explores the impact of globalization to the world stock market. The proposed approach of analysis
allows assessing the impact of national stock markets, represented by the corresponding stock indices, on the
world stock market under the influence of the globalization process. Such impact can be described in periods of
economic cycles by linear multidimensional equations. In such a system, it is possible to identify specific states,
whose national stock markets at a certain moment set the corresponding vector of movement for the world stock
market. Thus, it is possible to identify changes in the degree, nature and basic patterns of the influence of
national markets on the world and their mutual influence under the influence of globalization. In addition, the
proposed approach allows predicting the impact of national stock markets on the global one during the current
phase of the economic cycle. A periodization of the development of the world stock market has been developed,
based on the concept of economic cycles, within its framework, and the impact of the stock markets of the USA,
Germany, Great Britain, Japan, China (including Shanghai), as well as Russia to the world stock market. As a
result, it was found that under the influence of globalization, both the decline and the recovery phases of each
cycle have become more complex. So, if in the last third of the 20th century, the movement of the world index
was to the greatest extent determined by the influence of a small number of stock, then in the 21st century, the
movement of the world index is carried out as a result of the combined contribution of all the most significant
regions.
Keywords: World stock market, globalization, financial markets, stock market integration.
JEL Codes: F3, F65, D53, G15.

1. Introduction
The global stock market plays an essential role in the modern system of world economic relations. Its condition
and dynamics are most fully displayed by existing financial indicators stock indices. Globalization, especially in
its interaction with technological progress, has a decisive impact on the development of national stock markets.
Financial globalization naturally leads to the globalization of the world stock market, which is an integral part of
the global financial market. In turn, modern technological progress greatly simplifies the movement of capital
between the stock markets of different countries, contributes to the structuring of information, and also
contributes to the formation and functioning of an appropriate system of interstate regulation. The impact of
financial globalization on the world stock market and its indices is due to a number of reasons and has quite
specific and varied manifestations.
Understanding the nature, scale and direction of evolution of these manifestations will allow answer a number of
theoretical questions, and will also contribute to improving the mechanisms underlying the activities of the
subjects of the world stock market and its regulatory institutions. In this context, it is important to understand
how the most important world stock indices move, characterizing the dynamics of the corresponding financial
markets under the influence of globalization, how they interact with each other and what are the nature and scale
of this interaction. It is necessary to understand the role of evolution under the influence of globalization. It is
also necessary to have an idea of what factors determine the requirements for improving the system of regulation
of stock markets both at the national and interstate levels.
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At the moment, through creation of the borderless world, in one hand globalization gives a fairly significant
impetus to the development of the world economy. On the other hand, globalization increases the volatility and
instability of the modern world economy, through accelerating the processes of the global crisis and contributing
to the polycentric transformation of the world order. That is why the study of the processes of globalization,
including its financial component, as well as the duality of the results of the impact of globalization on both the
world and the national financial markets, is especially relevant in modern conditions.

2. Literature review
The term "globalization" became popular from 1980s in order to describe technological advances that simplified
and accelerated international trade and financial transactions. T. Levitt defined globalization as a term describing
the process of the formation of single world markets with the presence of large corporations producing similar
goods and services. (Levitt, 1983)
When it comes to the interpretation of the world's financial institutions, for the World Bank and the International
Monetary Fund globalization in the broadest sense of the word is the rapid integration of rich and poor countries
in terms of trade and investment. IMF experts in their publications conclude that economic globalization is a
historical process, the result of innovation and technological progress of mankind. In this case, we are talking
about the growing integration of national economies around the world through the movement of goods, services
and capital across borders. Financial globalization is the core of overall globalization, guiding its development
and being one of its fastest growing components. Developing especially dynamically, financial globalization
transforms the world financial system, as well as the interconnections of all its components. (IMF, 2008)
Renowned sociologist Roland Robertson defines globalization in a broad sense as "a process of the everincreasing impact of various factors of international importance ... on social reality in individual countries."
(Robertson, 1992)
Japanese scholars K. Okina, M. Shirakawa and Sh. Shiratsuka defined financial globalization as the process of
movement of each national economy towards the creation of a single world market4. The process of
globalization has become one of the factors in the transformation and evolution of the world financial
architecture. (Okina et. al., 1999) But it is also obvious that the development and deepening of globalization
processes in the economy are interrelated with the use of new technologies over natural resources and the
intensification of the struggle for information space. In this sense, one of the important features of the
development of the world economy in recent years is the globalization of financial markets.
“The globalization of the international financial market is a process of uniting the entire set of international
financial relations into a single world system. Financial globalization involves the pooling of financial resources
of countries with different levels of economic development and different vulnerabilities of their financial
systems, as opposed to, for example, regionalization”. (Dobrodomova, 2005).
The processes of global synchronization and standardization of world formation determine the latest
interrelationships and specific prospects for some states, corporations and financial institutions to regulate
mechanisms for preventing and reducing losses in the process of globalization. Currently, a global structure of
independent but globally dependent regional and local networks is being formed for the exchange of
information, information, technologies, skills and experience, and the reproduction of goods and services. This
process is multidimensional and contradictory.
Recent radical changes in world financial markets have created conditions for the development of the stock
market. The volume of international exchange transactions on the stock exchanges of New York, London and
Tokyo is constantly growing. A large amount of money enters the international circulation, which creates great
opportunities for potential investors. As a result of these opportunities, borrowers gain new opportunities in the
struggle for foreign financial capital.
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Summarizing the characteristics of globalization, it should be noted that this is a complex phenomenon that
manifests itself simultaneously in all spheres of society. In one form or another, the impact of various aspects of
globalization on the economic and financial systems has been studied in many outstanding scientific works. The
contribution of globalization to economic development can be enormous: competent, timely integration into the
world economy can significantly strengthen the financial system, increase the efficiency and transparency of
stock markets, and attract colossal volumes of both direct and portfolio investments. (UNCTAD, 2012) Financial
globalization has a number of specific manifestations. Its significance is directly related to the significance and
role of the financial sector not only in the economic, but also in the social, political life of countries, regions and
the world.

3. Data and Methodology
To assess the degree of influence of globalization on the development of the aggregate of national stock markets,
it is required to assess the relationship between stock market indicators of the most significant economies in the
world. Statistical analysis is one of the most effective tools for assessing the links between complex elements of
a system. The quantitative characteristics of the connection will make it possible to describe the set of system
elements using a mathematical model. This will make it possible to draw clearly substantiated conclusions about
the existence of an organized global system or its absence. The phases of economic crises in the world's leading
economies form a rather volatile dynamics of stock markets in the last third of the 20th - early 21st centuries.
Analysis of the statistics of indicators of the leading stock markets will make it possible to assess their
interaction, to determine the nature of the influence of global factors on the world market. The main indicator of
the state of stock markets is the corresponding stock indices. The index shows the current value of the change in
the capitalization of a predetermined group of the most liquid shares relative to their capitalization at the starting
date. National stock markets have their own stock indices. For a general description of the system, it is required
to form a set of main influencing factors - national stock markets. In the paper the national stock markets of the
countries with the largest economies, as well as Great Britain and Hong Kong, representing the regions:
America, Europe, Asia were selected. (Pogorlecki et.al., 2010)
National stock markets often use more than one indicator. So, for the US stock market, only the most used
indices: NASDAQ, S&P and DJI. For each of these indices, there are modifications for different market sectors.
The NASDAQ is primarily targeted at the high-tech sector and now includes more than just US companies. The
classic S&P 500 index is calculated for 500 companies and can be more informative and representative in terms
of the coverage of companies on the market in certain tasks than DJI, calculated for 30 companies. However, as
practice shows, with a large number of companies included in the index calculation base, they can differ
significantly in the level of liquidity. Securities with lower liquidity create the effect of lagging the real value of
the index, which leads to a decrease in representativeness in terms of dynamics. Therefore, for the task of
identifying the main trends, practicing stock market analysts prefer indices with a narrower coverage base with a
small number of the most liquid assets - in the case of the US market, this is the DJI index. (RCB, 2006)
The Asian market in the study is represented by the Hong Kong HSI index, which has a much narrower base of
the list of companies included in the index calculation (40 companies), as well as a longer history (Asia report,
2006) and the Chinese SSE Composite. Separately, it should be noted that the economy of Hong Kong makes it
possible to manifest the effect of globalization most clearly, since for the last 3 years it has been ranked first in
the ranking of 60 regional entities with a high level of globalization. (Chinapro, 2013)
When there are several stock indices used to characterize the same stock market, there is a strong
interdependence between them. This says that when they are used together, the effect of the mutual influence of
the indices on each other will work, which will not allow building the correct structure of connections between
the influencing and resulting factors. Thus, it is recommended to choose an index with a narrower base for
analyzing trends in stock market movements. (RCB, 2006) Taking into account the above conditions, the stock
indices presented in the Table 1 were selected to analyze the levels of interconnection and assess the structure of
world stock exchanges.
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Table 1: The structure of world stock exchanges.
Countries

Stock Indeces

USA

Dow Jones Industrial Average (DJI)

Germany

Deutscher Aktienindex (DAX)

United Kingdom

Financial Time Stock Exchange 100 Index (FTSE)

China

Shanghai Composite Index (SSE)

Japan

Nikkei 225 Stock Average (NKX)

Russia

The Moscow Interbank Currency Exchange - индекс ММВБ (MICEX)

World Market

Morgan Stanley Capital International World (MSCI)
Source: Constructed by author

An essential tool for representing the global stock market was the creation and implementation of the MSCI
global stock index. For statistical analysis, weekly values of stock indices for the periods from 1965 to December
2015 were used. For all indices, except for the MICEX index, the sample size is 2500 values. The MICEX
Exchange was established in 1992, shares have been traded since 1998, respectively, and the sample size is 795
values. The most practically used tool for analyzing the levels of statistical relationships is correlation analysis.
This paper analyzes the pairwise correlations of the leading indicators of the world's stock markets for annual
periods. Pairwise correlations of indices allow you to assess the levels of connection between two separate
markets. Unfortunately, the matrices of the correlation coefficients for the annual statistical data did not allow
making unambiguous conclusions about the nature and trends of the development of relationships for different
periods. A more complete description of the system is the construction of an interaction model by the method of
regression analysis. The construction of a model consisting of several elements is performed by methods of
multiple regression analysis. Model type selection starts with linear. The MSCI index was chosen as the resulting
variable y describing the world stock market. The indices of the leading regional stock exchanges were selected
as the influencing factors x1. The multiple linear regression model will look like this:
у = b0 + b1∗x1 + b2∗x2 +...+ bi∗x1 + ......... bn∗xn
where,
y – resultant factor, index MSCI
x1…xi…xn – impact factor
b0 – constant
b1… b2 …… bn - regression coefficients.
The regression coefficients bi will show the extent to which the global MSCI index will change when the i-th
index xi changes by 1 point, while all other indices remain unchanged.
The first stage of the regression analysis is the calculation of all pairwise Pearson correlation coefficients
between factors xi and xj, as well as between the resulting factor y and influencing factors xi using the following
formula:
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The correlation coefficient has no dimension and varies in absolute value from 0 to 1. The closer to 0, the weaker
the relationship, and the closer to 1, the stronger the relationship. To build a regression model, it is recommended
to choose influencing factors xi with a level of connection with the resulting factor y more than 0.7. The sign of
the correlation coefficient indicates the directionality of the connection: a positive sign corresponds to a direct
connection, a negative sign to a reverse one. (Eliseeva, 2007) The most used in practice scale for assessing the
strength of the correlation is the following (see Table 2).

Table 2: Correlation characteristics.
rxy

Correlation
characteristics

0 – 0.33

weak

0.33 – 0.66

moderate

0.66 – 1

strong

For the selected significant factors, the multicollinearity condition is checked, which determines the level of
dependence of the influencing factors xi and xj among themselves. If such a relationship exists, then it is
necessary to select one of the most significant factors from a pair of related factors for use in the model. To
include the factors xi and xj in the model, the following inequalities must be satisfied:
rxiy>rxixj and rxjy>rxixj
If at least one inequality is not satisfied, then the model includes one of the factors xi or xj, which has a higher
value of the correlation coefficient with the resulting factor y – rxy. The regression coefficients are calculated
using the least squares method. In this paper, the calculations of the coefficients of pairwise correlations, as well
as multiple regression analysis were performed using the statistical software package IBM SPSS21 and statistical
functions of MS Excel.
The impact of globalization on stock markets is most significantly manifested in the reaction of stock indices to
the events of world economic crises. The classical cycle, describing in particular the world economic crisis in
time, has the form of a wave consisting of phases: top, decline, bottom, rise.
To take into account the overlay effect, the cycle model should be built on the basis of three regression lines:
• recession phase - from the top to the first bottom;
• bottom phase from first to second bottom;
• phase of rise from the second bottom to the top. (Lubochkin, 2016)
The economic cycle carries information about the current development trend in a given period. Each cycle
reflects a change in development trends. Based on this, it can be assumed that the models describing the cycles
will differ in their parameters bi in the regression equation. Similarly, it should be assumed that the phases of
decline and rise within the cycle will be characterized by different trends, i.e. the parameters of the models must
be different. The validity of this position is confirmed by the analysis of correlation matrices carried out further
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in the work. Thus, the models built for the entire cycle and the models built for the decline and rise will differ in
the number and composition of the considered influencing factors. When the cycle is represented by bust and
bust models, the number of factors included in the model is greater (or equal), which makes the model more
accurate. The cycle can be described based on two regression equations:
• regression equations describing the decline - from the top of the beginning of the cycle to the bottom;
• the regression equation describing the rise - from the bottom to the top of the end of the cycle.
When the cycles of 2 crises are superimposed, a regression equation is added to the model describing the bottom
- from the beginning to the end of the bottom period.
So, the methodology for studying the impact of national stock markets on the world under the influence of
globalization, developed in this section, is as follows:
• To quantify the level of interaction of stock markets, a statistical correlation and regression analysis was
selected.
• The necessary set of influencing and the resulting factors that allow to characterize the level of interconnection
of the leading stock markets of America, Europe and Asia.
• Construction of regression models is based on accounting for wave development models. A regression model is
built for the rise and fall phases. When the waves of crises are superimposed, the phase of the bottom of the
crisis is added. (Lubochkin, 2016)
The paper highlights the main crises of the late 20th century - the processes of which consequences or
characteristic features that had an impact on the world stock market:
• The oil crisis of the late 1960s - early
• 1987 Crisis, Black Monday (beginning in August 1987, ending in 1989 - early 1990s);
• Japan's economic bubble in 1990
• The Asian economic crisis of the late 1990s
• The Russian crisis of 1998
The analysis of statistical data on the values of the indices of the leading regional stock markets in order to build
regression models of the economic cycles of world crises to represent the global model was carried out using the
statistical package IBM SPSS and MS Excel. The regional stock markets of the USA, Europe, Asia, were taken
as the main influencing values.
At the first stage of the study, the level of interaction between regional markets is estimated by pairwise
correlation coefficients rxy. According to their values, the factors included in the regression model are
determined. The values of the Pearson pair correlation coefficients for the statistics of stock market indices at the
end of the 20th century are shown in Table 3.
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Table 3: Pearson pair correlation coefficients for of stock market indices.

Pearson
correlation
coefficients

pair

Asian and Russian crises

Financial
crisis
“Black Monday”

Oil crisis

YMSCI

YMSCI

YMSCI

rise

bottom

decline

rise

decline

rise

decline

XDJI

0.86

0.89

0.63

0.85

0.92

0.35

0.89

XNikkei

0.73

0.05

0.60

0.79

0.84

0.90

0.78

XDAX

0.73

0.80

0.46

0.78

0.89

0.77

0.95

XHSI

0.98

-0.20

0.54

0.82

0.78

0.92

0.96

XMISEX

0.88

-0.28

-

-

-

-

-

XSSE

0.47

0.80

-0.37

-

-

-

-

XFTSE

0.9

0.96

-0.20

0.52

0.89

-

-

Quantity of factors
including in model,
for which rxy>0.66

6

4

no

4

5

3

4

Main statistical characteristics of stock indices for the period of 1973-1979 oil crisis- recession phase are
indicated in Table 4.

Table 4: Main statistical characteristics of stock indices for 1973-1979 oil crisis period recession phase.
Index

Mean

Mean square deviation

Variation coefficient

YMSCI

113

16.4

15%

XDJI

868.23

77.35

8.5%

XNikkei

4605.43

293.87

6.57%

XDAX

445.4

56.32

13.65%

XHSI

603.75

350.79

56.86%

The relative variability of the resulting factor Y MSCI in accordance with the value of the coefficient of variation
was 15%. The Hong Kong stock market showed high instability during the recession of the oil crisis - 56.86%.
The Japanese stock market showed great stability - 6.57%.
An analysis of the values of the pairwise correlation coefficients given in Table 3 shows that the regression
model should include factors with the pairwise correlation coefficients of more than 0.66. This condition is valid
for the US stock markets (XDJI), Germany (XDAX), Japan (XNikkei), Hong Kong (XHSI). The stock markets of
Russia and China did not yet exist during this period. Taking into account the mutual dependence of the markets,
the regression equation was obtained:
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YMSCI = -42,736 + 0,182*ХDJI
The standard deviation of the simulation error is
The coefficient of determination, which
estimates the degree of approximation of the model to the real data R 2 =0,892 The value of the t-test: for the
constant t = 3.175 (the probability of the null hypothesis is 0.005), for the regression coefficient of the variable
tXDJI = 11.757 (the probability of the null hypothesis is less than 0.001 in the future, by default, is not indicated).
Thus, according to the regression analysis, the main influencing factor that caused the oil crisis was the US stock
market.
Going forward with the rise phase for the same period the main statistical characteristics of the indices will be as
follows:

Table 5: Statistical characteristics of the indices.
Index

Mean

Mean square deviation

Variation coefficient

YMSCI

109.05

13.6

12,03%

XDJI

852.44

92.86

10.25%

XNikkei

4902.76

729.81

13.42%

XDAX

530.6

48.2

8.64%

XHSI

426.13

114.85

29.16%

The relative variability of the resulting factor Y MSCI in accordance with the value of the coefficient of variation
was 12.03%. The most unstable during the rise of the oil crisis was the Hong Kong stock market - 29.16%. The
German stock market showed great stability - 8.64%. According to Table 3, three factors can be included in the
ascent phase model: XNikkei, XDAX, XHSI. Testing the interdependence condition shows that there is no significant
market dependence.
A step-by-step procedure for constructing a regression model gave the following variants of the regression
model.
One-factor model - takes into account the most significant factor:
YMSCI = 66.456 + 0.105 * XHSI
The standard deviation of the simulation error for this one-factor model is
T-test value: for the constant t = 30.313, for the coefficient regression variable tHSI = 20.735
Determination coefficient R2= 0.901
Main statistical characteristics of stock indices for the period of 1987-1988 years- recession phase are indicated
in the Table 6.
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Table 6: Main statistical characteristics of the indices for the period 1987-1988 recession phase.
Index

Mean

Mean square deviation

Variation coefficient

YMSCI

445.67

43.67

9,45%

XDJI

2375.57

337.34

13.18%

XNikkei

25673.07

1487.05

6.27%

XDAX

1356.15

210.76

15.57%

XHSI

3245.14

738.07

22.19%

XFTSE

1976.03

316.76

14,18

The relative variability of the resulting factor YMSCI in accordance with the value of the coefficient of variation
was 9.45%. The Hong Kong stock market showed high volatility - 22.19%. The main stock markets showed
variability not exceeding 15.57%. According to Table 3, five factors can be included in the ascent phase model:
XDJI, XNikkei, XHSI, XDAX, XFTSE.
Testing the interdependence condition reveals the strong mutual influence of the markets. After eliminating the
effect of multicollinearity, a one-factor regression equation was obtained:
YMSCI = 153.672 + 0.124*XDJI
The standard deviation of the simulation error for the two-factor model is
.The t-test
value: for the constant t = 6.277 (the probability of the null hypothesis is 0.011), for the regression coefficients of
the variable tNikkei = 12.463 (the probability of the null hypothesis is 0.002). The coefficient of determination
R2 = 0.826
Main statistical characteristics of stock indices for the rise phase of 1987-1988 years are indicated in the Table 7.
Table 7: Main Statistical characteristics of the indices for the period 1987-1988 rise phase.
Index

Mean

Mean square deviation

Variation coefficient

YMSCI

450.34

26.76

6.35%

XDJI

2001.65

89.32

4.32%

XNikkei

26687.07

2312.09

8.56%

XDAX

1256.19

110.54

10.01%

XHSI

2723.79

198.13

7.14%

XFTSE

1873.72

57.42

3,22

The relative variability of the resulting factor Y MSCI in accordance with the value of the coefficient of variation
was 6.35%. Indicators of variability of national stock markets were in the range of 3.22% -10.01%. According to
Table 11, four factors can be included in the ascent phase model: X DJI, XNikkei, XHSI, XDAX. Testing the
interdependence condition reveals strong interdependence between markets other than the UK market. After
eliminating the effect of multicollinearity, the following regression models were obtained.
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One-way regression equation:
YMSCI = 197.17 + 0.008*XNikkei
The standard deviation of the error in modeling the two-factor model is
T-test value: for constant t = 8.921, for coefficients regression variable t Nikkei = 12.323
Determination coefficient R2= 0.783
Two-factor regression equation:
YMSCI = 107.408 + 0.005 * XNikkei + 0.084 * XDJI
Standard deviation of simulation error two-factor model
T-test value: for a constant t = 2.435 (zero probability hypothesis 0.022), for the regression coefficients of the
variable t Nikkei = 5.591 (the probability of a null hypothesis is 0, 022).
tDJI = 2.462
Determination coefficient R2= 0.834
In the 80s of the twentieth century, a high dependence was formed between the stock markets of the USA,
Europe and Hong Kong. The Japanese stock market turned out to be weakly connected with the studied national
stock markets. Over the past decade, there has been a strong relationship between the US and UK stock markets.
The link between the German stock market and the US and UK markets remains quite strong, but with a lower
level. The relationship between the Japanese market and the studied national markets is increasing to average
indicators. The young national markets of Russia and China are characterized by average connectivity indicators.
A low level of interaction is characteristic of the Russia-Germany relationship. The main global factor affecting
the decline in stock market performance at the end of the twentieth century was the US stock market. The rise of
stock markets was provided by the markets of Hong Kong, Japan, the USA (in the 80s), and Great Britain (in the
90s).
Main statistical characteristics of stock indices for the period of world economic crisis October 2007 - April
2014 (recession phase) are indicated in the following table.
Table 8: Main statistical characteristics of stock indices for the period 2007 – 2014.
Index

Mean

Mean square deviation

Variation coefficient

YMSCI

1235.56

277.33

21.338%

XDJI

11254.3

1879.11

17.60%

XNikkei

13243.4

2643.30

24.12%

XDAX

5714.12

1224.76

18.98%

XHSI

21243.3

5276.87

25.56%

XMICES

1432.62

524.465

38.29%

XSSE

3243.78

1324.65

40.24%

XFTSE

5267.34

786.657

17.43%
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The relative variability of the resulting YMSCI factor in accordance with the value of the coefficient of variation is
quite noticeable -21.3%. The most volatile markets were Russia - 38.29% and China - 40.24%. The variability of
stock markets in America, Europe, and Asia was in the range of 17% - 24%.
One-factor model:
YMSCI = -351.782 + 0.151* XDJI
The American stock market was identified as the main influencing factor.
Standard deviation of simulation error
T-test value: for constant t = 15,527, for coefficients regression variable t DJI = 76.2
Determination coefficient R2= 0.97
Two-factor model:
YMSCI = -97.074 + 0.113*XDJI + 0.172 * XMICEX
The main influencing factors are the American and Russian stock markets.
Standard deviation of simulation error
T-test value: for constant t = 4,200, for coefficients regression variable tDJI = 27.1, tMICEX = 12.824
Determination coefficient R2= 0.86
So, the beginning of the XXI century gave the stock market a great dynamic of development. In the last third of
the 20th century, the global stock market has shown an upward trend superimposed on fluctuations caused by
economic cycles.

4. Conclusion
Speaking about the complex picture of the impact of globalization on the development of the world stock market
in the last third of the 20th century, one cannot fail to note such a factor as the emergence and strongest
development during this period of high-tech companies operating around the world. (Lazonick, 2009) Strictly
speaking, the significance of this phenomenon can hardly be overestimated: it significantly influenced the picture
of market evolution in subsequent periods. A whole galaxy of new companies has appeared, operating in the
information technology and telecommunications markets, actively expanding, taking leading positions in
extremely profitable and promising areas, such as software and hardware development, automation of analysis,
accounting, decision-making systems, as well as Internet commerce.
Summing up, it can be noted that the defining characteristics of the development of the world stock market in the
last third of the XX century under the influence of globalization together with other factors (technological
progress) were: general (long-term) upward dynamics, average and there were short-term cyclical fluctuations;
growth of variability in absolute terms and keeping it at the same level in relative terms; increasing
interdependence between different stock
markets; unification of regulation systems; strengthening the influence of regional news on the global stock
market in general and stock markets in other regions in particular; the emergence and development of intraday
and high-frequency trading, including those carried out by foreign speculators, using foreign ideas, technologies,
specialists; the emergence of new players on the world stock market; increasing the availability of market
information; growing popularity of derivatives; the formation of high-tech companies and the introduction of the
information economy paradigm.
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Thus, we can unequivocally say that in the long term, with the strengthening of globalization, the influence on
the world stock market of individual national stock markets weakens. Price volatility is gradually increasing. At
the same time, at different time periods, the world stock market is characterized by different evolutionary trends.
Globalization together with technological progress to a great extent determines the development of the world
stock market, complicating it and creating new challenges in terms of its interstate regulation. An effective
response to these challenges can be a network-based regulatory framework.
Thus, in the context of globalization, ensuring public control over financial markets, stock exchanges, banks, in
short, all the institutions of a market economy is becoming an important requirement of the day. In civilized
countries, such control is carried out at different levels at the macro level, as well as one or another form of
social cooperation at the micro level. However, control at both levels should not weaken the foundations of a
market economy. It is very important to determine the optimal level of such control. In the context of
globalization, the provision of public control over financial markets, stock exchanges, banks, in short, all the
institutions of a market economy, is one of the key issues of domestic and foreign economic policy in the
country.
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Abstract
Among the many issues considered by the theory of the world economy, the problem of foreign capital is one of
the most urgent, since the attraction of foreign investment, in particular FDI, can act as the main factor in the
structural and technical restructuring of the country's economy. Foreign investment in the country plays an
extremely significant role in economic development. In this regard, there is a need to study FDI from the point of
view of ensuring sustainable economic development as the main source of economic growth. FDI affects
economic competitiveness. In this paper assessment of the impact of foreign direct investment in economic
development is carried out by using correlation analysis. To make the necessary calculations for the country the
dependence of GDP in Azerbaijan on the dynamics of domestic and foreign investment in fixed assets is
determined. It should be noted that the GDP is formed under the influence of a set of conditions and factors. The
article reveals the relationship of FDI with the macroeconomic indicators such as GDP, trade liberalization
index, export of goods and services of the Azerbaijan Republic. It was found that those indicators are closely
related to the value of inward and outward FDI.
Keywords: Foreign direct investment, GDP, trade liberalization index, export.
JEL Codes: F21, F43, O16.
1. Introduction
The globalization of the economy opens up new opportunities for business to choose areas for using their
resources. By attracting foreign investment, opportunities open up to strengthen the innovative component of the
economy by borrowing advanced technologies from developed countries. For several years now, active
discussions have been underway in our country about the need to transfer the domestic economy to "Innovation
path", about the urgent need for a technological leap, for accelerated modernization. An important place in these
considerations is given to the question of the sources of funds, knowledge, ideas that could become the driving
force behind such transformations. Foreign direct investment (FDI) has traditionally been identified as one such
source.
Consider the relationship between FDI and economic development. By economic development, we mean a
process that includes three components:
1) growth of the technological level of the economy;
2) improving its sectoral structure;
3) an increase in the standard of living of the population.
It should be noted that development issues are most acute for the so-called developing countries, including
Russia (although international organizations usually include it in the group of countries with economies in
transition, we think this term is morally outdated). Therefore, the ideas discussed in this article primarily concern
developing countries.
As noted, the effects of FDI on the host economy are mixed. On the one hand, it is argued that FDI can help
solve the problem of a country's investment scarcity. They can increase the level of competition by stimulating
national firms to look for ways to improve their competitiveness, which should be beneficial, including for
consumers. FDI can bring better technologies and business practices, which means not only technological
development and improvement of the mechanism for organizing business processes, but also the creation of
appropriate, “quality” jobs with high wages. This can contribute to positive changes in the labor market.
58

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Competition between countries to attract FDI has intensified in recent decades. Annual reports of UN
Conference on Development and Trade summarize the dynamics of FDI, the measures taken by governments to
attract foreign investment, as well as the main development trends. According to the organization's 2018 report
on "New Industrial Policies and Investments", the volume of FDI inflows in 2017 amounted to 1.43 trillion.
dollars, which is a decrease of 23% compared to 2016. According to the report, in 2017, 126 investment
decisions were made in 65 countries, 84% of which were favorable to investors. These decisions were aimed at
removing barriers to entry in other areas, reducing administrative procedures, and creating incentive
mechanisms. (UNCTAD report, 2018)
Foreign investment always played a crucial role in Azerbaijan economy. But recent years the amount of local
investment in the economy outstripped the amount of foreign investment.

Figure 1. Investment into Azerbaijan economy

Source: Constructed by author
FDI inflow into Azerbaijani economy has been observed by 1995. A total of 125.5 billion manat was transferred
to the country's economy during 1995-2017. Foreign investment amounted to $ 1 billion, of which 96.1 percent
occurred in 2000-2017. During 2000-2017, 29.2 billion manat of investments were made in the country. USD
77.8 bln of financial loans attracted from Azerbaijan and individual states from international financial and credit
organizations. USD foreign direct investments, 217.7 mln. USD oil bonus, 13.4 bln. dollars were other
investments. During 2000-2017, 77.8 billion manat was directed to the Azerbaijani economy. $ 66.8 billion of
foreign direct investment USD in the oil sector, 19.9 bln. dollars were carried out in non-oil fields. (Azerbaijan
State Statistics Committee report, 2018). Over the years, the amount of FDI included in the oil sector has always
been many times higher than in the non-oil sector (Figure 2).
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Figure 2. FDI in Azerbaijan economy

Source: Constructed by author
Ensuring the sustainability of socio-economic development and the sustainability of the growth rate of the
economy depends on the mechanisms of attracting direct foreign investment and the effectiveness of their
direction, as the direct foreign investment is a direct foreign investment. At the expense of these sources, on the
one hand, ensures the development of production industries of the economy, and on the other hand, improves the
production structure of the economy. Analysis of the socio-economic status of the national economy in the
context of globalization of the economy shows that a significant part of investment investments is direct foreign
investment. The reason for this is the creation of favorable conditions for foreign investment, the conduct of
proper investment policy and the creation of a favorable investment climate. Attraction of direct foreign
investments is a kind of indicator of socio-economic development. Such investments are realized mainly in the
form of monetary investments, as well as in the form of material and technical means and intellectual property
(Shakaraliev, 2009). One of the main reasons for the increase in interest of foreign investors in the Azerbaijani
economy is the complete liquidation of some economic barriers. For example, the liquidation of such a barrier,
as the double taxation on the basis of concluded contracts, the unencumbered conversion of the profits received
in foreign currency and the implementation of its transfers abroad. Along with that, the investment climate that is
being formed not only contributes to the increase in direct investment, but also stimulates reinvestment. The
decrees not only increase the interest of foreign investors, but also attract the attention of international financial
structures and economic organizations. The formed favorable investment climate consists not only of an
effective legal framework, but also includes positive trends in the economy of Azerbaijan, which results in the
sustainability of economic development (Mamedov, Seyfullaev, 2013).

2. Literature Review
Foreign direct investment has long been an object of research in the field of economics and finance
(Sidorova,2010). Early economic theories (classical, neoclassical, Keynesian, Marxist, and neo-Marxist)
considered capital flows in the form of loans and portfolio investments, without emphasizing foreign direct
investment, which is characterized by gaining control over the enterprise. Significant growth in foreign direct
investment in the second half of the twentieth century. gave impetus to the emergence of theories explaining the
emergence and development of transnational corporations (TNCs), as well as their motives for specific FDI. The
main theories are the product life cycle model, the theory of exchange rates in imperfect capital markets, the
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internationalization model, the monopolistic advantage model, the nation's competitive advantage theory, and the
eclectic model. However, none of the listed theories fully explains all the factors of FDI, describing only its
essence.
The external effect of FDI depends on the nature of the incoming investment. Labor-intensive and marketoriented FDI creates more significant externalities for domestic firms than for equity-oriented firms. Smaller,
non-export-oriented, foreign-owned firms benefit more than domestic firms. Increased competition is forcing
home firms to use resources more efficiently and improve technology. Firms benefit from foreign presence, but
do not create the conditions for the external effect. The state should pursue a policy of encouraging the inflow of
foreign capital, stimulate competition and use external effects. E. Petrikova proposed a mechanism for
determining the impact of FDI on GDP, revealing an algorithm for calculating a quantitative assessment of the
contribution of FDI to GDP growth, assessed indicators of the macroeconomic efficiency of foreign investment
(Petrikova, 2009).
Don P. Clarke, J. Haifel, de O. Campino, Sh.S. Reman conducted a macroeconomic study that determines the
degree of influence of FDI inflows on the economic development of the country, they found that the external
effect of technology transfer is the main factor in long-term economic growth. The FDI effect exacerbates
income inequality, even though capital raising contributes to the country's overall wealth. (Clark et al., 2011).
O.V. Nosova believes that the rate of economic development of technologically more backward countries is
determined by the rate of introduction of advanced technologies. The assimilation of the latest technologies
depends on the level of economic development of the country, the volume of investments, and the applied
management methods. The source of growth in savings is FDI, borrowings from international organizations, aid
to developed countries. The volume of savings influences the volume of investments in the country. The level of
gross savings changes depending on the socio-economic, political and legal conditions of the country. In the
short term, an increase in the accumulation rate leads to a quantitative increase in production. In the long term,
an increase in this indicator is accompanied by an increase in the capital ratio and the volume of production.
(Nosova,2014)
Economic development based on technological change is the result of complex interactions, with institutional
capacities complementary to competitive markets identified as the most important drivers of growth in the
overall process. Institutional capabilities are understood as the ability to organize the development of a firm,
industry or economy by combining the relevant market and non-market incentives with the need to update
technological and additional capabilities. (Yakubovski, 2011)
As the main factors for stimulating economic growth, O.V. Nosova highlights an approach that is expressed in
the justification of technology transfer through the placement of branches of foreign firms, which stimulates the
development of competition with domestic firms, increasing labor productivity by attracting FDI, etc.
(Nosova,2014).
The activities of global TNCs are aimed at attracting investment, transferring new production and management
technologies, stimulating GDP growth, improving the balance of payments by increasing export earnings or
reducing imports. The changes under consideration contribute to the strengthening of the country's economy,
raising the standard of living of the population. A characteristic phenomenon inherent in the activities of modern
TNCs is the rapid development of investment ties, accompanied by an active diffusion of innovative
technologies. Moreover, TNCs are a modern institutional form of production internationalization, as well as the
main exporters of FDI.
In addition to the fact that the actual investment initially stimulates macroeconomic development, FDI has a
positive effect on growth, increasing the overall productivity of factors of production, and more generally, the
efficiency of resource use in the economy of the recipient country. This happens through three channels: due to
the close link between FDI and foreign trade flows, and due to other types of external influence on the business
sector of the recipient country, as well as through their direct influence on the structural factors characteristic of
the given recipient country.
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Most empirical studies conclude that FDI, in addition to the usual influence exerted in the same way as domestic
investment, also contributes to both growth in factor productivity and income growth in recipient countries.
However, it is much more difficult to assess the magnitude of this impact, largely because large FDI inflows to
developing countries are often accompanied by unusually high growth rates due to factors not related to FDI.
Whether, as it is sometimes argued, the positive impact of FDI is diminishing as a result of its partial crowding
out of domestic investment is not clear. Some researchers have found evidence that such crowding out is
occurring, while others conclude that FDI may in fact lead to increased domestic investment. Regardless, even
where such crowding out does occur, the overall impact of FDI tends to remain favorable, largely because this
kind of substitution ultimately results in the release of scarce domestic funds in the country concerned. that are
directed to other investment purposes.
To summarize economic effects of FDI inflows in the recipient country can be divided into three groups
depending on the level of economic processes: microeconomic, sectoral and macroeconomic. In addition, FDI
effects can be direct, that is, have a direct impact on the development of a company with foreign capital and the
country's economy as a whole, as well as indirect or secondary. The latter include effects at the industry level.
Microeconomic FDI effects are associated with the direct transfer of the investor's assets to the direct investment
enterprise (technology transfer, transfer of managerial experience, assistance in strategic restructuring of the
company, use of parent company's production secrets, effective corporate governance, etc.). At the
microeconomic level, negative FDI effects can be manifested in the transfer of dirty technologies, noncompliance with sanitary and hygienic production standards and environmental requirements for resource
exploitation.
Sectoral FDI effects can be horizontal or intra-sectoral and vertical or inter-sectoral. The horizontal sectoral
impact of FDI on economic development is manifested in the diffusion of technology and experience in the
management of investing companies through intra-sectoral labor migration and technology imitation.
Vertical FDI effects arise from cross-sectoral relationships with domestic companies of foreign-owned
enterprises, which can play the role of both suppliers of raw materials and materials, as well as buyers of goods
and services. To establish production links with local enterprises, foreign branches put forward certain
requirements to improve product quality, thereby stimulating the need for modernization. The emergence of
companies with FDI in infrastructure industries affects the development of most industries in the host country.
Thus, foreign audit companies require their clients to comply with international reporting standards, which
increases the level of accounting in local client companies, thereby ensuring transparency in business
transactions.

3. Data and Methodology
The strategic goals set for the economy of the Republic of Azerbaijan on the basis of the Strategic Road Map, in
order to achieve sustainable development, the economic growth should be at least 5% on average per year. The
main risks of the Azerbaijani economy are: macroeconomic instability, underdeveloped infrastructure, raw
material-oriented economy and weak production base. Assessment of the impact of foreign direct investment in
economic development can be carried out in different ways, for example, using correlation analysis.
To make the necessary calculations for the country, we need to determine the dependence of GDP in Azerbaijan
on the dynamics of domestic and foreign investment in fixed assets. It should be noted that the GDP is formed
under the influence of a set of conditions and factors. Thus, it is very difficult to identify which indicator foreign investment or GDP - is a factor and which is a result. In other words, it is difficult to determine
unambiguously whether an increase in foreign direct investment is a factor in GDP growth or whether the
development of the economy determines the scale and volume of investment activity.The time period selected
for the analysis
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Table 1. Indicators of Azerbaijan economy for regression analysis (model 1)
Years

GDP (Y)

Investment in fixed capital
Foreign (X1)

Domestic (X2)

2005

12522,5

3665,0

2104,9

2006

18746,2

2901,4

3333,1

2007

28360,5

4626,7

2844,5

2008

40137,2

7702,2

2242,0

2009

35601,5

6079.9

1645,0

2010

42465,0

2406,5

7499,2

2011

52082,0

2600,1

10199,0

2012

54743,7

3258,9

12148,4

2013

58182,0

4671,9

13178,9

2014

59014,1

4903,6

12715,0

2015

54380,0

6898,5

9058,5

2016

60393,6

8874,2

6652,4

2017

15550,8

859,14

691,6

2018

17238,2

5223,2

12015

Source: State Statistics Committee of the Republic of Azerbaijan
As can be seen from the data in the table, although the GDP growth rate began to decline in 2010, its volume
tended to increase and reached its peak in 2014, although it decreased slightly in 2015, the volume of GDP was
higher in 2018 than in 2014. The dynamics of foreign investment and domestic investment in fixed assets can
also be seen more clearly in Figure 3.
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Figure 3. Dynamics of GDP in Azerbaijan in 2005-2016

Source: Constructed by author
Thereafter, calculations were performed to construct a regression model for the analyzed period, and the
correlation matrix, regression statistics, and the results of the model calculations are presented in the following
tables (Tables 3.6, 3.7, 3.8).

Table 2. Correlation matrix (model 1)
Y

X1

X2

Y

1

0,324837127

0,805157475

X1

0,324837127

1

-0,201968174

X2

0,805157475

-0,201968174

1

Regression statistics
Multiple R

0,946569534

R squared

0,895993883

Adjusted R squared

0,872881412

Standard error

5822,895304

Observation

12
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Table 2.1: Dependence of GDP on the dynamics of domestic and foreign investment in fixed assets in 2005-2018
(model 1) in Azerbaijan
Independent variable

Regression coefficient

Constant

630,12292 (0,1103)

Foreign investment in fixed capital

3,93735 (4,6299)

Domestic investment in fixed capital

3,32908 (8,2706)

Adjusted R squared

0,872881412

Observation

12

The results of model calculations were obtained on the basis of EVIEWS 8 package in MS Excel. Calculations
on the econometric model showed that the role of foreign investment in fixed assets of foreign companies in
Azerbaijan as a factor of economic growth in Azerbaijan exceeds the importance of domestic investment in fixed
capital.
The above model was chosen to perform the forecast calculations. Calculations based on this model show that a
1% increase in domestic investment in fixed assets leads to a GDP growth of 3.329%, and a 1% increase in
foreign investment in fixed assets leads to a 3.937% increase in GDP this year.
Based on the results of the econometric analysis, it was determined that the capital of foreign companies is
needed to achieve GDP growth in Azerbaijan.
Dependence of exports of goods and services in the host country on the index of trade liberalization, domestic
production, the dynamics of accumulated direct investment of TNCs will be analyzed in model 2
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Table 3. Indicators of the Azerbaijani economy for regression analysis in 2005-2018 (model 2)

Years

Export of goods
and services
(mln. doll.)

Real GDP

FDI

(mln. doll.)

(mln. doll.)

Trade liberalization
index

2005

4347,2

12522,5

4475,4

1,335154

2006

6372,2

18746,2

4469,0

0,554682

2007

6058,2

28360,5

4291,1

0,356175

2008

47756,0

40137,2

3982,4

1,124323

2009

14701,4

35601,5

2899,0

0,470111

2010

26560,1

42465,0

3347,3

0,626746

2011

34405,7

52082,0

4443,9

0,669608

2012

34160,6

54743,7

5290,0

0,628746

2013

32841,6

58182,0

6290,2

0,587264

2014

30219,8

59014,1

8049,2

0,523794

2015

16559,6

54380,0

7483,1

0,486713

2016

13457,5

60393,6

7324,0

0,333524

2017

15319,9

56805,5

14213,3

0,397730

2018

1940.89

57657.7

15221,7

0,494886

Source: State Statistics Committee of the Republic of Azerbaijan
Next, let's perform calculations to construct a regression model for the analyzed period. Give the correlation
matrix, regression statistics and the results of model.
Table 4: Correlation matrix (model 2)
Y1

X1

X2

Y1

1

X1

0,545267406

1

X2

0,01094966

0,635802343

1

X3

0,230596336

-0,462878858

-0,319354921
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Regression statistics
Multiple R

0,875600067

R squared

0,766675477

Adjusted R squared

0,679178781

Standard error

8063,137615

Observation

12

As a result, we obtain the following regression equation:
Y=1,0147X1-4,5146X2+2,8653X3-16683,2353
(t) (4,9184) (-2,4318) (3,0993)

(-1,3419)

Table 4.1: Dependance of export of goods and services on dynamics of trade liberalization index, GDP and
TNCs accumulated FDI of TNC in Azerbaijan in 2005-2018
Independent variable

Regression coefficient

Constant

-16683,2353(-1,3419)

Real GDP

1,0147(4,9184)

Accumulated FDI

-4,5146(-2,4318)

Trade liberalization index

2,8653(3,0993)

Adjusted R squared

0,679178781

Observation

12

Thus, it should be noted that the largest impact on the growth of exports in Azerbaijan during this period was due
to the increase in the index of trade liberalization. As a result of 1% increase in this index, exports of goods and
services tended to increase by 2.865% if other conditions remained stable. As a result of a 1% increase in real
GDP, exports of goods and services tended to increase by 1.015% if other conditions remained stable.
However, given that the period 2005-2009 coincided with a period of acute global financial crisis, we reduced
the period under review and determined the regression equation for 2010-2018.
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Table 5. Indicators of the Azerbaijani economy for regression analysis in 2010-2018 (model 2.1)
Export of goods
and services

Years

(mln. doll.)

Real GDP

FDI

(mln. doll.)

(mln. doll.)

Trade liberalization
index

2010

26560,1

42465,0

3347,3

0,626746

2011

34405,7

52082,0

4443,9

0,669608

2012

34160,6

54743,7

5290,0

0,628746

2013

32841,6

58182,0

6290,2

0,587264

2014

30219,8

59014,1

8049,2

0,523794

2015

16559,6

54380,0

7483,1

0,486713

2016

9143,3

60393,6

7324,0

0,333524

2017

15319,9

56805,5

14213,3

0,397730

2018

19408,9

57657,7

15221,7

0,494886

Next, calculations were performed to construct a regression model for the analyzed period. Give the correlation
matrix, regression statistics and the results of model calculations Table
Table 6. Correlation matrix (model 2.1)
Y

X1

X2

Y

1

X1

-0,222383964

1

X2

-0,450857146

0,846281118

1

X3

0,900275036

-0,585479793

-0,723530088

Regression statistics
Multiple R

0,975638745

R squared

0,95187096

Adjusted R squared

0,903741921

Standard error

3037,060493

Observation

7
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As a result, we obtain the following regression equation:
Y = 0,7273X1 + 0,1251X2 + 1,6048X3 - 69414,3764
(t) (1,8848)

(0,07947)

(6,4108)

(-3,6270)

Table 6.1. Dependance of export of goods and services on dynamics of trade liberalization index, GDP and
TNCs accumulated FDI of TNC in Azerbaijan in 2010-2016
Independent variable

Regression coefficient

Constant

- 69414,3764 (-3,6270)

Real GDP

0,7273(1,8848)

Accumulated FDI

0,1251(0,07947)

Trade liberalization index

1,6048(6,4108)

Adjusted R squared

0,903741921

Observation

7

Thus, it should be noted that the largest impact on the growth of exports in Azerbaijan in 2010-2018 was due to
the increase in the index of trade liberalization. As a result of a 1% increase in this index, exports of goods and
services tended to increase by 1.6048% if other conditions remained stable. As a result of a 1% increase in real
GDP, exports of goods and services tended to increase by 0.727% if other conditions remained stable. Due to 1%
increase in accumulated FDI, exports of goods and services increased by 0.125% while other conditions
remained stable.
In addition, if we look at export operations between 2010 and 2016, we can see that there has been a decrease in
the dynamics since 2011, and in 2016 the figure was minimal.
The dynamics of real GDP in Azerbaijan for 2010-2016 is given in Figure 4. As can be seen, real GDP peaked in
2014, and although it declined in 2015 after the country's known devaluations, it has already increased in 2016
due to successful reforms.
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Figure 4: Dynamics of Goods and service export in Azerbaijan in 2010-2018

Source: Constructed by author

Figure 5: Dynamics of Real GDP in Azerbaijan in 2010-2016

Source: Constructed by author
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Figure 6. Dynamics of FDI in Azerbaijan in 2010-2018

Source: Constructed by author

Figure 7. Dynamics of the trade liberalization index in Azerbaijan in 2010-2018

Source: Constructed by author

4. Conclusion
In order to assess the forecasts, the model was added to the model that domestic investments in fixed assets and
investments in fixed assets of TNCs and their branches in Azerbaijan will increase in a balanced way. According
to the model operations, in order to ensure GDP growth of 5% per year, it is necessary to increase the fixed
capital investments of TNCs and their branches, as well as domestic investments in fixed assets by 3% per year.
However, according to the Strategic Roadmap, in order to achieve effective economic growth in Azerbaijan, it
must be recognized not only as an exporter of raw materials, but also as a producer of competitive products.
The proposed methodology for assessing the macroeconomic impact of TNCs on the host country's economy is
based on a system of indicators that reflects the impact of FDI on economic growth, FDI inflows and exports of
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the host country, and econometric based on models. This methodology allows a comprehensive assessment of
the impact of TNCs on the economy of the host country and the direct investment of TNCs in the country's
overall macroeconomic indicators (GDP, exports and imports) through scientific hypothesis testing. The results
obtained can be used to analyze the impact of TNCs on the economy and to assess the impact of foreign direct
investment on Azerbaijan's economic growth and foreign trade dynamics.
It is important to note that favorable conditions must be created for local and foreign investors to increase GDP,
because only the efforts of local and foreign investors can be used properly to ensure "quality" of economic
growth. Transnational corporations have modern technologies, innovations and knowledge for the qualitative
development of the Azerbaijani economy.
Taking into account the current economic situation in Azerbaijan, its features in the international division of
labor, as well as the situation on world markets, the paper identified priority areas for the development of the
Azerbaijani economy and the attraction of foreign TMCs. These areas should meet a number of criteria:
-

-

-

the products should meet the demand in the Azerbaijani market, which will lead to import substitution;
products should be competitive in foreign markets, which will allow to organize the country's export
potential;
It will be possible to process products in Azerbaijan, which will stimulate the establishment of relevant
enterprises and reduce the share of unprocessed raw materials in exports;
The development of priority areas will lead to an increase in jobs in Azerbaijan.
The process of transnationalization of Azerbaijani capital is still in its infancy. The establishment of a
creative "mechanism", including the initial conditions of the process, is directly dependent on both
exogenous and endogenous factors. Access from the outset, ensuring the dynamics of the process
requires both an adequate institutional environment and the application of the principles of
geoeconomic approach. The growing interest in transnational corporations in the Azerbaijani economy
is due to a number of factors:
With the emergence of a large-capacity and unsaturated market in Azerbaijan;
Availability of rich natural resources in Azerbaijan and simplification of foreign capital access to them;
institutional changes aimed at denationalization of the economy, privatization of numerous companies,
trying to reduce the state's influence on the functioning of market mechanisms;
liberalization of regimes for attracting foreign investment and the emergence of opportunities for the
establishment of joint ventures (in many cases, the legislation of the Republic of Azerbaijan does not
restrict the activities of foreign companies, and even provides benefits);
Azerbaijan's closer relations with international economic organizations, etc.

Based on the above material, it can be concluded that the dynamics of inward FDI depends both on foreign
policy and external economic factors, and on the investment climate within the country. In addition, the
coincidence of trends in the development of direct foreign
investments and some of Azerbaijan's macroeconomic indicators, including the dynamics of exports and imports
of goods. How one indicator affects another can be found out by examining not only the total amount, but also
the form and structure of FDI by industry, which form an opportunity for production growth, the introduction of
new technologies and the creation of high-tech industries.
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The Binomial between Innovation and Sectorial Competitiveness and its Relevance for
Entrepreneurial Performance1
Alexoaei Alina Petronela
The Bucharest University of Economic Studies, Romania
E-mail: alina.alexoaei@rei.ase.ro
Abstract
The article aims to present a theoretical framework of competitiveness and innovation through a synthesis of
different theoretical approaches in terms of their implications at sectorial level. Since the research-developmentinnovation (RDI) field has become a key element on the road to competitiveness, the orientation towards
innovation representing in the last years a crucial element of all national strategies, the role played by RDI
activities for entrepreneurial performance are the guidelines of the theoretical analysis. The perspective of the
current analysis is on the relationship between innovation (rather than RDI) and entrepreneurial performance
considering that this is conceptually more appropriate since what really matters for companies is the end result.
At the same time, since RDI is also important for stimulating production, prosperity and economic growth, the
paper approaches as well the side of defining and quantifying this type of activities through relevant indicators
that can be used when setting targets for entrepreneurial performance.
Keywords: Innovation, entrepreneurial performance, competitiveness, research and development.
JEL Codes: O3, O33, L25, L26.
1. Introduction
Research-development-innovation (RDI) activities are the key factor for sustainable and intelligent development
and for the transition from the traditional constraints of specialization limited by the rise of costs to the modern
economy. In the current global economic context, innovation is a real vector of economic growth,
competitiveness and implicitly for entrepreneurial performance. The RDI field has become a key element on the
road to competitiveness, the orientation towards innovation representing in the last years a basic element of all
national and regional strategies. RDI activities are important factors in non-price competitiveness as they can
lead to increased demand for goods and services as a result of the development of new, improved or
differentiated products or services. Research-development and innovation efforts can also influence the
production process, making it more efficient and therefore defining and quantifying them through relevant
indicators and setting targets in this direction has become a priority for most economies.
There is usually little distinction between R&D and innovation - the most common assumption being that R&D
activities lead to product innovation. However, R&D (as input for innovation activities - see Geroski, 1990;
Mairesse and Mohnen, 2002) does not always end with innovative products and sometimes there can be a
considerable gap between R&D and the introduction of innovation. In addition, product and / or process
innovation does not always require research and development. Moreover, R&D can be undertaken not only to
support innovation, but also to increase a company's intangible assets and the ability to internalize external
knowledge.

1

This work was cofinanced from the European Social Fund through Operational Programme Human Capital 2014-2020, project number
POCU/380/6/13/125015 “Development of entrepreneurial skills for doctoral students and postdoctoral researchers in the field of economic
sciences”.
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2. The sectorial dimension of competitiveness
According to Porter “seeking to explain 'competitiveness' at the national level is to answer the wrong question.
What we must understand instead is the determinants of productivity and the rate of productivity growth. To find
answers we must focus not on the economy as a whole but on specific industries and industry segments” (Porter,
1990, pp. 8-9). Although it can be said that the substantiation of national competitiveness is achieved mainly at
the microeconomic level and is supported by the activity of companies, an analysis of competitiveness at the
sector level is often a more accurate indicator of the economic reality of a nation. The performance of several
companies in a sector is often due to the influence of nation-specific factors, while the success of a single
company may be due to company-specific factors that are difficult or even impossible to reproduce. In addition,
the competitiveness of a single company does not necessarily imply the competitiveness of the industry as a
whole. Sectorial analysis uses conceptual analogies with the microeconomic level, but the extension of valid
definitions at the micro level often involves a geographical dimension that offers common factors to a group of
companies with a similar profile that gives them a competitive advantage in the markets where they operate.
Sectorial performance is a result of complex factors and consequently so far there is no single theory that can
explain the role of these elements in an integrated economic model. According to Lankauskiene (2014) there are
six groups of determinants of sectorial competitiveness: macroeconomic conditions, demand factors, raw
materials, research and development and innovation, market structure, as well as openness and barriers to trade.
The competitiveness of a sector has two main dimensions: vertical, regarding the state of the internal dynamics
of the sector vis-à-vis the world market (no company-level strategies and business models) and horizontal,
regarding the state of the business environment (no regulatory framework and other framework conditions). The
vertical dimension is controlled mainly by the private actors in the sector while the horizontal dimension can be
largely influenced by policy makers.
According to the World Competitiveness Report, international competitiveness only makes sense at the industry
level (WCR, 1989, p. 43). Competitiveness at the sector level is the result of interactions between non-business
infrastructure (education and training institutions, research and development institutions, trade unions,
governments) and companies in the sector. Kim and Marion (1995, p. 5) define international competitiveness at
the industry and firm level as “the sustained ability of industry and firms to compete with foreign counterparts in
foreign markets as well as in domestic markets under free trade conditions”. However, they stress that a simple
analysis of market shares in both domestic and foreign markets cannot “reflect true competitiveness if
international trade and the business environment are distorted by government intervention”.
According to the Aldington Report (1985) a company's competitiveness is “the production of high quality
products and services at lower costs than its domestic and international competitors”. The European
Management Forum (1984) defined competitiveness as “the immediate and future capacity, and opportunities of
entrepreneurs to design, produce and market goods whose price and non-price qualities form a more attractive
package than those of domestic and external competitors”. Wijnands et al. (2008, p. 3) define a competitive firm
as one that has the “ability to create products / services that people will buy more than those of competitors”.
Martin et al. (1991) argue that a competitive sector is a sector that has “a sustained capacity to gain and maintain
market share”. At the industrial sector level, the main criterion for competitiveness is to maintain and improve
one's position on the world market” (Balkytė and Tvaronavičienė, 2010, p. 343). The industrial approach
reflected in Porter's work (1998) regards competitiveness as either relative costs, or the ability to produce higher
quality goods compared to other competitors for a given price, in which gross value added, profitability, labour,
total factor productivity and innovation indicators are used as indicators of sectorial competitiveness (O'Mahony
and van Ark, 2003).
Porter argued that firms gain and maintain a strategic advantage through “improvement, innovation, and
modernization” and that the competitiveness of the industry is inextricably linked to national and corporate
competitiveness. Competitive advantage is an adequate theoretical support for the study of the international
competitiveness of industries, in the studies of international competitiveness at industrial level Porter's diamond
representing the classical paradigm. Most empirical studies on this topic usually use Porter's model in
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combination with case studies to identify the determinants of industrial competitiveness. Peneder (2009)
confirms a positive correlation between the innovation intensity of a sector and the increase of added value and
productivity of the sector in question. However, “this relationship is not linear and is often more complex than
economic theories suggest. In particular, the positive correlation applies to the sectors with the highest
innovation intensity and is more pronounced in terms of increasing the level of labour productivity” (Peneder,
2009, p. 58).
According to Porter a nation can be considered to have a competitive advantage for an industry “if it has a
competitive advantage over its strongest competitors globally” in terms of indicators such as “substantial exports
to a number significant countries and / or significant foreign investment abroad based on skills created in the
country of origin” (Porter, 1990). Porter's central thesis is that “national prosperity is created, not inherited”. It is
not based on a country's natural resources, labour force, interest rates or exchange rates as classical theories
claim. A nation's competitiveness depends on the ability of industries to innovate and progress. Companies gain
an advantage over global competitors because of “strong pressure from domestic competitors, domestic
suppliers, and local customer demand” (Porter, 1990). The reason why some firms are more capable of
successful innovations depends on four attributes of a nation: factors of production, domestic demand, related
industries, firm strategy, and competition. Only if a country has a critical mass of firms with a competitive
advantage in a certain sector (relative to firms in the same industrial sector in other countries) it can be
considered to have a significant competitive advantage in that specific industrial sector (Wagner, 2003).

3. Innovation and entrepreneurial performance
The perspective of the current analysis is on the relationship between innovation (rather than RDI) and
entrepreneurial performance considering that this is conceptually more appropriate since what really matters for
companies is the end result (innovation) because the ability to compete in international markets is ultimately
influenced by the company's ability to successfully market new and improved products, rather than investment in
research activities. Data provided by indicators such as: level of R&D expenditure (Pavitt 1988, Cantwell 1989),
density of scientists and engineers, number of patents (Patel and Pavitt 1997), revenues from copyrights and
licenses, etc. must be supplemented by information on the outcome of the technological process. Firms can
spend large sums on research and development, but can fail to launch products that meet the needs and
requirements of the market (Buckley et al, 1998). At the same time, in the case of SMEs, formal indicators on
research and development significantly underestimate the degree of innovation (Kleinknecht, 1987).
Recognizing the role of R&D in the innovation process, the terminology used during the analysis will be that of
research-development-innovation activities.
Firm-level studies indicate a positive link between innovation (usually measured by dummy variables such as the
use of a new process, the introduction of a new product, or a variable on any type of innovation) and
performance on the case of many countries: Wakelin (1998), Roper and Love (2002) and Bleaney and Wakelin
(2002) have investigated the export determinants for innovators and non-innovators in the case of Great Britain,
Roper and Love (2002) on data from Germany, Belderbos et al (2009) demonstrated that product innovation is
important in improving export performance for Belgium. The results of these studies claim that the performance
of exporting companies in terms of market share is positively influenced by research-development-innovation
(RDI) activities in the sense that companies with RDI activities have a superior performance on export markets.
Secondly, companies that are active in terms of RDI are active in more markets than other companies that do not
carry out RDI activities. This is primarily a result of the superiority of the products offered and secondly because
the RDI results can be used in a differentiation strategy which means that a product can be more easily modified
depending on the tastes and culture of each country that the firm wants to enter (Dilling-Hansen and Smith,
2014). Innovating firms are more prone to export both due to the benefits of improved products but also due to
lower production costs and prices. Lachenmaier and Wößmann (2006) analyzed a sample of 981 German firms
and concluded that innovative firms have an average share of 12.6 percentage points higher than non-innovative
firms and that just over half of this can be attributed to the effect of innovation on exports.
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The development of a new product might give the innovative company a niche market, allowing it to charge a
price higher than the marginal cost. Similarly, an improvement to an existing product allows the innovator to
charge a higher price than the cost of production and yet there are buyers willing to purchase the superior version
of the product. The implication of this fact is that firms can gain a competitive advantage by engaging in
innovative activities and can obtain higher market shares (Grossman and Helpman, 1991). Additional arguments
were presented by Greenhalgh (1990) who assessed the role of price and non-price factors in determining the
performance of net exports using disaggregated data from the UK traded goods and services sector. The results
of the study lead to two major observations: industries with a high degree of innovation will be net exporters,
while non-innovators will be more likely to be net importers. Secondly, industries that are successful innovators
will face less price elasticity and higher revenue elasticity for their products than if they were non-innovative or
underdeveloped (Greenhalgh, 1990).
In addition, an analysis at the industrial sector level is also important. First, the degree of market failure in
innovative activities varies across industries and the effectiveness of tools to combat market failure (e.g.
protection of intellectual property rights) varies from one sector to another. At the same time, the type of
innovation activities also varies depending on the industrial sector due to the multifaceted nature of innovation.
Schumpeter (1934) highlighted four types of innovation: product innovation, process innovation, organizational
innovation, and market innovation. Product innovation is the introduction of a product that is new to the firm,
process innovation is the implementation of new processes for the production of products, organizational
innovation involves new ways of organizing work, including the introduction of new business models, and
innovation of market involves the penetration of new markets in which the firm was not present (OECD, 2005).
Although it is analytically important to distinguish between these types of innovations, it is empirically difficult
to distinguish and quantify individual effects (Van Beveren and Vandenbussche, 2010). Thus, depending on their
products or market characteristics, some industries focus more on product innovation, while others focus on
process innovation. In addition, IPRs protection such as patents or trademarks may be more effective for product
innovation than for process innovation, leading to different models of innovative activities in industrial sectors
(Palangkaraya, 2012).
Empirical studies released by the European Research Group on Innovative Environments (GREMI) show that
innovation and technological development are a result of collaboration between different actors - a network
product - rather than an individual company or entrepreneur. The ability of firms to produce and implement
innovations depends very much on the environment in which they operate: competitors, customers, the human
factor, and knowledge infrastructure, to institutions that facilitate the dissemination of knowledge, regulatory and
support institutions (OECD, 1997). According to Crevoisier and Maillat (1991), innovation is not the product of
an isolated entity, but the result of a structure built on the interdependencies between territorial and
extraterritorial elements called “innovation system”. Innovation systems include a number of actors such as:
companies, R&D structures, universities and other higher education institutions (IIS), consultants and technical
service providers, authorities and regulators, development agencies and other intermediary and support
institutions (Chang and Chen, 2004). The components of the innovation system are generally grouped into three
segments: knowledge infrastructure (R&D, IIS, etc.), corporate sector (multinationals and SMEs) and
administrative (government, state institutions). The centre of the system is the company that is stimulated by
market requirements to innovate. An innovation system involves interaction through both formal and informal
networks. Theories of innovation success have always emphasized the importance of alliances between firms, as
well as interaction with research institutes, universities, and other institutions (Freeman 1987; Lundvall 1992).
As the institutional context of innovation dynamics is very much conditioned by national characteristics
(Lundvall, 1992), the concept of innovation system was initially analyzed at the national level by Freeman
(1987). The national innovation system refers to the network of public and private sector institutions, whose
activities and interactions initiate, adopt, modify and disseminate new technologies and information (Freeman,
1987). An important element for an innovation system to work effectively is the willingness of all actors in the
system to use their innovative skills, as well as their ability to collaborate. Educational and research
organizations interact with companies to develop and transfer know-how, intermediary institutions play an
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important role in facilitating this transfer, as well as all the constituent elements of the knowledge infrastructure.
The role of the public sector is to develop an environment conducive to innovation and to intervene in cases
where the high risks involved in innovation cannot be covered by private initiatives.
In the last two decades, a series of concepts have been developed that analyze the significance of spatial
elements in terms of innovative behaviour and to emphasize the processes and dynamics of locating innovative
activities. These include: “learning regions” (Florida 1995; Morgan 1997); “innovative environment” (Maillat,
1998); “local productive system” (Courlet, 2001); “cluster” (Porter 1990, 1998; Maskell 2001; Iammarino and
McCann 2006); “technological pole”; “regional innovation systems” (Cooke 2001; Asheim and Isaksen, 2002;
Malberg and Maskell 2002). Over time, it has been found that the socio-economic and institutional features that
influence the mechanisms of incubation, production and dissemination of knowledge can often be better studied
and understood at regional level. Thus, currently the main concern is to understand the role and functioning of an
innovation system in a regional context. A regional innovation system (RIS) can be defined as “the institutional
support infrastructure within the production structure of a region” (Asheim and Gertler, 2005, p. 299).
Many studies emphasize the importance of the regional context and the importance of regional resources in
stimulating the innovation capacity and competitiveness of firms and regions (e.g. Asheim and Isaksen, 2002;
Malmberg and Maskell, 2002). The literature on regional innovation systems provides a substantial description
and analysis of the relationships between innovation, learning and the economic performance of certain regions.
Recent attempts to explain the success of innovative enterprises at regional level highlight two mechanisms by
which the regional environment improves the innovative capacities of firms. First, regional agglomeration
facilitates a collective learning process through which information, knowledge and good practices are rapidly
disseminated throughout the local environment, thus increasing the innovative capacities of companies. Second,
there is a dynamic reduction in uncertainty as the costs and risks of innovation are spread across the region
through buyer-supplier networks, technology transfer agencies, professional associations and soft infrastructure.
Ohmae (1990) states that regions have become a focal point of economic activities that will replace the nationstate in today’s globalized economy. From his point of view, regions are more dynamic and reflective than states
in terms of research and development and economic activities in general. Breschi et al. (2000) argue that regional
innovation activities can industrially stimulate the whole country and improve national economic development.
Therefore, the analysis at regional level has a decisive role for understanding the particularities of innovation
systems. According to Johansson et al. (2001) the specific regional characteristics that provide such an advantage
are: concentration of infrastructure, highly specialized workforce, universities and research and development
organizations, and a rich network of producers.
It is quite difficult to outline a portrait of the innovative entrepreneur but according to the existing literature
“entrepreneurial skills include two components related to innovation: an active component that includes the
entrepreneur's predilection to stimulate innovation and an absorption component that includes the ability the
entrepreneur to recognize and accept the innovation delivered by external factors” (Green et al., 2007). From the
perspective of entrepreneurs, the main entrepreneurial skills needed to create and carry out innovative projects in
start-ups or existing companies are the ability to assess risks, self-confidence and the ability to motivate others.
Equally necessary are strategic thinking, the ability to create personal networks and the ability to cope with
challenges and the unpredictable environment. The attitude of the founder and his experience in the assembly
process also plays a decisive role in obtaining technical advantages. For example, managers who have modified
technologically outdated equipment by adding additional features have significantly improved their performance
and thus turned it into a unique resource for the company (Negrea and Cojanu, 2016).

4. Conclusion
In conclusion, in the context of the global dynamic and considering the scarcity of resources, companies can not
lay the foundations of international strategies and competitiveness exclusively on low costs and inferior
products. The key to boosting competitiveness and entrepreneurial performance is innovation, high productivity
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levels, an efficient use of resources and a high level of added value. Consequently, entrepreneurial success will
depend on the skill and speed actors involved in innovation systems will handle the regional specificity and will
support entrepreneurial initiatives with business potential. Acquiring entrepreneurial culture and innovation is a
slow pace, consistent process. The involvement of all in raising public awareness is of the vital importance. The
permanent adaptation of the educational system, the continuous creation of proper conditions for stimulating
innovation, the allocation of sufficient funds and the promotion of the benefits brought by innovation are the
factors that should be considered as to have a sustainable entrepreneurial performance.

References
Aldington Report (1985). Report from the Select Committee of the House of Lord son Overseas Trade. London:
HMSO.
Asheim, B. & Gertler, M. S. (2005) The geography of innovation: regional innovation systems. In J. Fagerberg,
D. C. Mowery & R. R. Nelson (Eds) The Oxford Handbook of Innovation, 291–317, Oxford: Oxford University
Press.
Asheim, B. & Isaksen, A. (2002). “Regional innovation systems: The integration of local ‘sticky’ and global
‘ubiquitous’ knowledge”. Journal of Technology Transfer, 27, pp. 77-86.
Balkyte, A., & Tvaronaviciene, M. (2010). “Perception of Competitiveness in the Context of Sustainable
Development Facets of Sustainable Competitiveness”. Journal of Business Economics and Management, 11(2),
341-365.
Belderbos, R., Carree, M. & Lokshin, B. (2004) Cooperative R&D and firm performance, Research Policy, 33,
1477-1492.
Bleaney, M. & Wakelin, K. (2002). “Efficiency, innovation and exports”. Oxford Bulletin of Economics and
Statistics, 64, 3-15.
Breschi, S., Malerba, F. & Orsenigo, L. (2000). “Technological regimes and Schumpeterian patterns of
innovation”. Economic Journal, 110, pp. 338–410
Buckley, P. J., Pass, C. L., & Prescott, K. (1988). “Measures of international competitiveness: A critical survey”.
Journal of Marketing Management, 4(2), 175-200.
Cantwell, J. (1989). Technological Innovation and Multinational Corporations. Blackwell: Oxford.
Chang, Y. C. & Chen, M.-H. (2004). “Comparing approaches to systems of innovation: the knowledge
perspective”. Technology in society, no 26, pp. 17-37.
Cooke, P. (2001). “Regional innovation systems, clusters, and the knowledge economy”. Industrial and
Corporate Change, 10 (4), pp. 945-974.
Courlet, C. (2001). “Les systèmes productifs localisés: un bilan de la littérature”. Cahiers d'Economie et
Sociologie Rurales, 58-59, pp. 81-103.
Crevoisier, O. & D. Maillat (1991). Milieu, industrial organization and territorial production system: Towards a
new theory of spatial development'. In: Innovation Networks: Spatial Perspectives. Ed. by R. Camagni. London,
New York: Belhaven Press, pp. 13-34.
Dilling-Hansen, M. & Smith, V. (2014). “R&D, export and productivity: testing the Bustos model on Danish
data”, Applied Economics Letters, Taylor & Francis Journals, vol. 21(11), pages 733-737, July.
European Management Forum (1984). EMF's Report on International Industrial Competitiveness.
Florida, R. (1995). “Towards the learning region”, Futures, 27, pp. 527-536
79

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Freeman, C. (1987). Technology Policy and Economic Performance: Lesson from Japan, Pinter Publisher.
Greenhalgh, C. (1990). “Innovation and Trade Performance in the United Kingdom”, Economic Journal, 100,
105-118.
Grossman, G. M. & Helpman, E. (1991). Innovation and growth in the global economy. The MIT Press.
Iammarino, S. & McCann, P. (2006). “The Structure and Evolution of Industrial Clusters: Transactions,
Technology and Knowledge Spillovers”, SPRU Working Paper Series, 138, University of Sussex
Johansson, B., C. Karlsson & R.R. Stough (2001). Theories of Endogenous Regional Growth – Lessons for
Regional Policies, pp. 150-180.
Kim, D. & Marion, B. W. (1995). Domestic market structure and performance in global markets: theory and
empirical evidence from US food manufacturing industries. Madison: University of Wisconsin-Madison.
Kleinknecht, A. (1987). “Measuring R&D in Small Firms: How Much Are We Missing?”, Journal of Industrial
Economics 36, pp. 253-256.
Lachenmaier, S. & Wossmann, L. (2006). “Does Innovation Cause Exports? Evidence from Exogenous
Innovation Impulses and Obstacles Using German Micro Data”, Oxford Economic Papers, 58, 317-350.
Lundvall, B.A. (1992), National Systems of Innovation. Towards a Theory of Innovation and Interactive
Learning. Pinter Publisher.
Maillat, D. (1998). “From industrial district to the innovative milieu: contribution to an analysis of territorialized
productive organizations”. Louvain Economic Review, 64 (1), 111-129.
Malmberg, A. & Maskell P. (2002). “The elusive concept of localization economies: towards a knowledge-based
theory of spatial clustering”. Environment and Planning A, 34, pp. 429-449
Martin, L., Westgren, R., & van Duren, E. (1991). “Agribusiness competitiveness across national boundaries”.
American Journal of Agricultural Economics, 73(5), 1456-1464.
Maskell, P. (2001). “Towards a Knowledge-Based Theory of the Geographical Cluster, Industrial and Corporate
Change”, Oxford University Press, vol. 10(4), pp. 921-43, December.
Michael Peneder (2009). Sectoral growth drivers and competitiveness in the European Union.
Morgan, K. (1997). “The learning regions: institutions, innovation and regional renewal”. Regional Studies, 31
(5), pp. 491-503.
Negrea,A. P. & COJANU, V. (2016). „Innovation as Entrepreneurial Drives in the Romanian Automotive
Industry”, Journal of Economics, Business and Management, Vol.4(1), pp. 58-64
O’Mahony, M. & B. van Ark (eds.) (2003). EU Productivity and Competitiveness: An Industry Perspective:Can
Europe Resume the Catching–up Process?. Luxembourg: Office for Official Publications of the European
Communities.
OECD, European Commission (2005): Oslo Manual. Guidelines for collecting and interpreting innovation data,
3rd Edition.
Palangkaraya, A. (2012). The Link between Innovation and Export: Evidence from Australiafs Small and
Medium Enterprises, Working Papers DP-2012-08, Economic Research Institute for ASEAN and East Asia
(ERIA).
Patel, P. &K. L. R. Pavitt. (1997). “The technological competencies of the world's largest firms: complex and
path dependent, but not much variety”, Research Policy, 26(2), 141-156

80

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Pavitt, K. L. R. (1988). 'International patterns of technological accumulation,' in N. Hood and J.E. Vahlne (eds.),
Strategies in Global Competetion. Croom Helm: London.
Porter, M. (1990). The Competitive Advantage of Nations. Free Press, New York.
Porter, M. (1998). Clusters and the new economics of competition. Harvard Business Review, pp. 77-90
Roper, S. & Love, J. H. (2002) Innovation and export performance: evidence from the UK and German
manufacturing plants, Research Policy, 31, 1087-1102.
Roper, S. & Love, J.H. (2002). “Innovation and Export Performance: Evidence from UK and German
Manufacturing Plants”, Research Policy, 31, pp. 1087-1102.
Schumpeter, J. (1934). The theory of economic development. Cambridge, MA: Harvard University Press.
The World Competitiveness Report (1989) prepared by IMEDE and the World Economic Forum, Switzerland.
Van Beveren, I. & Vandenbussche, H. (2010) Product and Process Innovation and Firms' Decision to Export,
Journal of Economic Policy Reform, 13, 3-24.
Wagner, M. (2003). The Porter Hypothesis Revisited: A Literature Review of Theoretical Models and Empirical
Tests, Centre for Sustainability Management.
Wakelin, K. (1998).“Innovation and Export Behaviour At the Firm Level”, Research Policy, 26, 829-841.
Wijnands, J. H. M. & Others (2008). “An economic and legal assessment of the EU food industry's
competitiveness”, Agribusiness, 24(4), 417- 439.

81

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Analysis of Customer Behavior Using Integrated Mileage Service App Log Data:
Focusing on Customer Churn Prediction
Ohhyun Kwon
Yonsei University, Republic of Korea
E-mail: fury@yonsei.ac.kr
Donghyun Park
Yonsei University, Republic of Korea
E-mail: pparkdong@yonsei.ac.kr
Yongjun Yang
Yonsei University, Republic of Korea
E-mail: bladejun94@yonsei.ac.kr
Abstract
Customer behavior analysis is gaining importance in the integrated mileage service field. Many companies try to
manage customers by predicting churn, because retaining customers has a big impact on maximizing profits.
However, in the integrated mileage service, the methods using machine learning and deep learning, which are the
most actively studied recently, are not yet widely used in predicting customer behavior. Therefore, this study
uses demographic variables and behavioral data within the app to predict the churn of customers using the
integrated mileage service app through churn customer prediction modeling using the Naïve Bayes Classification
(NBC), Support Vector Machine(SVM), and Deep Neural Network(DNN). Integrated mileage service companies
will be able to maintain revenue generation through customer management through this analysis, and predictive
modeling will be applied in various ways to analyze customer behavior in the integrated mileage service field in
the future.
Keywords: Customer behavior analysis, integrated mileage service, machine learning, churn prediction.
JEL codes: C80, M31, M15.

1. Introduction
Integrated mileage service companies recognize the importance of analyzing customer behavior to maximize
profits. In particular, the need to predict churning customers is increasing because maintaining the customer once
inflow has an important effect on maximizing profits.
Customer behavior prediction and customer segmentation were studied mainly for e-commerce companies as a
method for promotion and marketing. The research on customer’s churn was conducted in terms of customer
relationship management to help manage customers and maintain continuous profit generation through the
forecasting of customers. Research on integrated mileage service such as OK Cashbag has been conducted on
preventing customer churn in order to maximize profits, and research on consumer attitudes, satisfaction, and
willingness to continue to use the benefits of integrated mileage services, and to accumulate points. However, no
research has been done using data science in predicting customer behavior in integrated mileage services.
Prediction using machine learning and deep learning models are the most active research field in recent years,
especially in the field of customer behavior analysis. In previous studies, ‘Predicting customer churn’ based on
customer transaction history, behavioral data, and demographic information was used Naïve Bayes Classification
and Decision Tree. In financial sector, customer churn was predicted through the Support Vector Machine by
using data of churning customers and maintenance customers for CRM of credit card customers. In the studies of
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customer churn using e-commerce data, a deep learning technique, Convolutional Neural Network, was used to
combine customer information with unstructured information to improve customer behavior prediction.
In this study, we want to use OK Cashbag's app log data to analyze customer behavior and to contribute to the
maintenance of profit generation through customer management by the company through modeling to predict
churning customers. Predicting churning customers can be thought of as a binary classification model that
classifies customers as churning and retention customers, anticipating and evaluating them with various
modeling techniques using demographic variables and in-app behavioral data, and discussing practical
implications.
2.

Prerequisite Study

2.1. Studies in terms of the Prediction of Customer Behavior and Customer Segmentation
The main prior study cases related to forecasting customer behavior are as follows. First, there was a study using
a Bayesian network to analyze customers' life-log to determine their current activities (Bang et al., 2014).
Second, there was a study analyzing their product concentration in real time to find customers who are willing to
buy, for researching on systems that promote their activities centered on interested customers (Lee et al., 2018).
Third, there also was a research of online customer behavior through web-log analysis to derive a variety of
preference indexes for personalization research services (Seo et al., 2011). In addition, in relation to the research
on customer segmentation, a study of a marketing plan established by segmenting the changing customer's
purchasing behavior into a period-considered technique was conducted (Jung et al., 2013). Lastly, a research that
uses not only demographic information but also customer transaction patterns, and then develops marketing
models by looking for appropriate groups to predict product recommendation and customer churn (Chang et al.,
2018) was conducted.
2.2. Studies in terms of Customer Churn in various sites
For companies, customer-centered business strategies are important as a factor that is directly related to profit.
Companies invest heavily in Customer Relationship Management(CRM) to maintain positive relationships with
customers. This is because if a customer leaves, the company’s sales will be reduced and the cost of attracting
new customers will be five to six times more than maintaining their own customers (Athanassopoulos et al.,
2000). Therefore, studies are being conducted to prevent customer churn in various industries through predictive
models.
First, there was a study based on actual call usage by customers who have left the telecommunication industry
and maintenance customers. Second, there was a study that compares various machine learning methods to find a
model suitable for predicting customer churn (Huang et al., 2012). In the game industry, there was a study on the
model of predicting customer churn using deep learning method through behavioral patterns before customer
churn (Kim et al., 2018). In media industry, there was a web-log analysis that analyze the major determinants of
the customer's decision to leave according to their importance (Kim et al., 2013). In addition, there was a study
that uses CNN models to predict customer behavior by combining structured and unstructured information in the
e-commerce industry (Kim et al., 2018).
2.3. Studies in terms of integrated mileage services
Integrated mileage services are used by e-commerce companies to predict customers' behavior as they can use
their integrated mileage services information or activity logs as data. Because it is more effective in terms of the
corporate perspective to attract existing customers than to attract new customers, companies are conducting
research mainly on preventing customers from leaving to maximize profits (Lee et al., 2007). Companies
implement integrated mileage services as one of the methods for customer retention. There was a study on
consumers' attitudes, satisfaction, and willingness to use the membership service continuously (Park et al.,
2014). Some studies have analyzed that the using amount and speed of points differ depending on the level of
efforts to accumulate points within the loyalty program using consumers' transaction behavior data (Kim et al.,
2012).
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3. Conceptual background
3.1. Naïve Bayes Classification (NBC)
Naïve Bayes Classification (NBC) is a stochastic classification method that applies Bayes theorem to conditional
probabilities and classifies them under the assumption of independence for all features. NBC assumes that
property of the target x(e.g x1, x2, x3 …xn) is independent of each other, classifying x as category Ck is
calculated as follows.
Figure 1: Naïve Bayes Classification

means the product of the probability that each attribute feature belongs to category
, and NBC algorithm finds
which is greatest probability. The advantage of NBC is fast operation speed
and high classification accuracy. It also performs well with noise and missing data and multiple classification
issues. (Domingos et al., 1996)
NBC has feature independence assumption that the presence or absence of one independent variable is reflected
in predictive modeling regardless of the presence or absence of another independent variable (Sagar. S. Nikam,
2015). In predictive modeling that classifies integrated mileage service customers based on above assumption,
the NBC model well aware of independent characteristics such as demographic and behavioral variables that
affect customer churn. In the study (Cimpoeru et al., 2014), which predicts customer churn based on customer
transaction history, behavioral data and demographic information utilizes NBC and Decision Tree model.
3.2. Support Vector Machine (SVM)
Support Vector Machine(SVM) is an algorithm that creates a non-stochastic binary linear classification model
that, when given a set of data belonging to two category, determines which category the new data belongs based
on a given set of data. Created classification model is expressed as a boundary in the space where data are
mapped and the SVM algorithm finds the largest boundary among them. By using input data as a kernel
function, the SVM can be extended to learn non-linear decision-making functions by projecting into high-level
feature spaces and forming linear classification problems in those feature spaces. The classification model
created through training data can predicts which category of new data that is not used in training. For higher
accuracy of the results through SVM, the characteristics of the training data must express the information
required for classification (Lim, 2020).
In classifying data which has high level features, the SVM model can apply a variety of non-linear functions to
kernel function which set boundary in addition to linear function. (Sagar. S. Nikam, 2015) For this reason, the
SVM performs well in binary classification even when the distribution of churning customers is not uniform
because it consists of many variables like integrated mileage service customer data. Using these characteristics
of SVM to create classification prediction models and check the accuracy of predictions is being conducted in
various fields. For CRM of credit card customers, a study (Farquad et al., 2014) using churning and retention
customers data classified customers by using SVM and then combined with the Naïve Bayes Classification
model.
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3.3. Deep Neural Network
Neural Network classification is learned based on back propagation algorithm. Especially, the Neural Network
can classify data well through many training processes even for complex inputs. Deep Neural Network is a
structure in which several hidden layers are stacked between input layer and output layer in Neural Network.
Each hidden layer of deep neural network has a structure that propagates the output value of the previous layer as
the input value of the next layer. This structure allows us to abstract the unique characteristics of the data and
automatically extract features in the training process, and to predict the relationship between the data to solve
identification problem that can`t solve with a single Neural Network.
Because DNN approach to extract data features in training process can extract high-level features which not
found in traditional classification model, it is also possible to extract new features beyond measured
demographic or behavioral variables in integrated mileage service customer data which consists of many
variables. Using the characteristics of these DNN models, research is being conducted in various fields to create
classification prediction models and verify the accuracy of predictions. In study (Kim et al., 2018) that combines
customer information with unstructured information using CNN which has been mainly used in natural language
processing and image recognition attempted to predict customer churn more accurately by extracting deep
features from e-commerce data using multilayer Neural Network.

4. Research method
This research contributes to help companies to conduct efficient marketing activities by segmenting customers
using OK Cashbag App log data to analyze customer behavior on their apps and to create a model that predicts
them through definitions of churn customers. The sequence of research is as follows. First of all, define the
dependent variable, churning customer, and accordingly into divide the entire customer a churning customer and
retention customer. The demographic variable for the entire customer is used as an independent variable, and the
customer's in-app behavior data extracted from the app log is quantified by behavior, point, and time zone and
used as an additional independent variable. The entire customer is divided into train data and test data, and each
model which Naïve Bayes Classification, Support Vector Machine, and Deep Neural Network is trained whether
customers leave or not as dependent variables then each model is evaluated. Subsequently, the characteristics of
the churning customers and the characteristics of the retention customers are compared to identify what has as
significant impact on the customer leaving and suggest ways to prevent them from leaving app.
In the analysis part, the behavior of customer using the OK Cashbag app from January to December 2019
recorded app log data will be used. Log data that has demographic variables for each customer such as gender,
age and manufacturer of mobile phones used to access app and behavioral variables such as Action, Point,
Holiday, Time Division, and Event Type is occurred when clicking on a specific page or coupon for each user.
Action is largely divided into Welcome, Search, Magazine Check, Event Check, Dutum Coupon Check, Dutum
Coupon Issue, Coupon Check, Coupon Issue. For each action and customer, count the number of times per year
then create a variable as a percentage of the total number of actions. The reason why the number of times was
created as a percentage not directly using variables is to adjust the scale because the number of logs generated by
each customer varies greatly.
Point is assumed to be accumulated when the change in the point grade of each customer rises, and used when it
declines, and after grasping the number of changes, each variable was created as a ratio for accumulation and
decline during accumulation and decline.
Holiday variable is a percentage of divide the number of logs created by the customers on a public holiday or
weekend with all generated logs by customers.
Working Day variable is a percentage of divide the number of logs created by the customers on weekday with all
generated logs by customers.
85

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Based on Daybreak for 2 to 6 hours, Morning for 7 to 11 hours, Midday for 12 to 15 hours, Twilight for 16 to 20
hours, and Midnight for 21 to 1 hours, Time Division variable is calculated by a percentage of divide generated
logs of each time zone with each customer total number of generated logs.
Event Type variable is a percentage of divide the type of event page each customer accessed with the total event
was accessed.
Figure 2: Research Process
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Figure 3: Independent Variables
Variables

Description

Gender

Male, Female

user’s gender

Age

10s, 20s, 30s, 40s, 50s,
60s, 70s

user’s age

Carrier

SKT, KT, LGU+, Other
Carr

user’s mobile phone carrier

Manufacturer

Samsung,
Manu

user’s mobile phone manufacturer

Demographic

Apple,

Other

Welcome log count

Welcome ratio

/ total Action log count
Search log count

Search ratio

/ total Action log count

Magazine View ratio

Magazine View log count
/ total Action log count
Event view log count

Event View ratio

/ total Action log count

Action
Dutum View ratio

Dutum Issue ratio
Behavioral
Coupon View ratio

Coupon Down ratio

Point Accumulation ratio

Dutum View log count
/ total Action log count
Dutum Issue log count
/ total Action log count
Coupon View log count
/ total Action log count
Coupon Down log count
/ total Action log count
Point Accumulation log count
/ total log count

Point
Point Use log count

Point Use ratio

/ total log count

Holiday ratio

Holiday log count / total log count

Holiday/
Working day
Time Division

Working day ratio
Daybreak ratio

Working day log count
/ total log count
2 a.m. ~ 6 a.m. log count
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/ total log count
7 a.m. ~ 11 a.m. log count

Morning ratio

/ total log count
12 p.m. ~ 3 p.m. log count

Midday ratio

/ total log count
4 p.m. ~ 8 p.m. log count

Twilight ratio

/ total log count
9 p.m. ~ 1 a.m. log count

Midnight ratio

/ total log count
Attend log count

Attend ratio

/ Event Type log count

Default event ratio

Attend log count
/ Event Type log count
Attend log count

Direct ratio

/ Event Type log count
Attend log count

Game ratio

/ Event Type log count

Event Type
Attend log count

Coupon ratio

/ Event Type log count
Attend log count

Dutum ratio

/ Event Type log count
Attend log count

Magazine ratio

/ Event Type log count
Attend log count

Purchase ratio

/ Event Type log count

88

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Figure 4: Definition of Target Variable
Target Variable

Definition

Churn

Users whose activity logs have not been
generated within 90 days(3 months) since the last
activity log date

Customer churn which is dependent variable was considered churn if the log data for each customer generated by
the customer was not within 90 days from a specific date. Since the data used in this research is log data for the
year 2019, based on September 30 2019, customers who have not created an app log within 90 days from the last
log creation date before that date regarded as Churn.
Figure 5: User’s Distribution of Churn / Retention
Class

Counts

Churn

9,339

Retention

11,155

Churn status of all customers classified according to churn customer criteria is shown above as 9,339 churn
customers and 11,155 retention customers.

5.

Results

The percentage of customers included in train data and test data was divided into 70% and 30%, respectively. In
each data set, 7,270 churn customers, 7,075 retention customers were included in the train data, 3,034 churn
customers and 3,115 retention customers were included in the test data. In the training process of train data,
standard scaling is used to adjust the variance of variables. Demographic variables are applied One-Hot
Encoding since it is categorical variables. The accuracy of customer churn prediction was evaluated by accuracy
and F1-score. The F1-score is a harmonic mean of the precision which is the ratio of actual churn customers
among those predicted by the model as churn customers and recall which is the ratio of model predicted as churn
customers among the actual churn customers. It is mainly used as an evaluation index in classification prediction
model.
The accuracy of the prediction model using Naïve Bayes Classification was 65.46% and the f1-score was
50.14%. The accuracy of the prediction model using the Support Vector Machine was 69.39%, and the f1-score
was 61.10%. The Deep Neural Network was structured as two hidden layers and the number of neurons in each
layer was 64. We use the optimizer as adam and loss function as binary cross entropy since prediction of
research is binary classification. The prediction accuracy using DNN was 69.39% and the f1-score was 65.92%.
Figure 6: Accuracy and F1-Score of each prediction model
Method

Accuracy

F1-Score

Naïve Bayes Classification

0.6546

0.5014

Support Vector Machine

0.6939

0.6110

Deep Neural Network

0.6939

0.6592
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The Confusion Matrix for each prediction model is as follows.
Figure 7: Confusion Matrix of Naïve Bayes Classification
Predicted
Churn

Retention

Churn

1,068

1,671

Retention

453

2,957

Actual

Figure 8: Confusion Matrix of Support Vector Machine
Predicted
Churn

Retention

Churn

1,478

1,261

Retention

621

2,789

Actual

Figure 9: Confusion Matrix of Deep Neural Network
Predicted
Churn

Retention

Churn

1,478

1,261

Retention

621

2,789

Actual

NBC model is predicted well for retention customers. In contrast, SVM model and DNN model is predicted well
for churn customers. In this study, the customers that we are mainly trying to predict are churn customers, it can
be seen that DNN model predicts churn customers best and it is most suitable model for our study.

6. Conclusion and Discussion
In this study, the customer behavior using the integrated mileage service app was analyzed in terms of the
customer's churn. Three methods were used to predict churning customers: Naïve Bayes Classification, Support
Vector Machine, and Deep Neural Network, and they were used to predict and evaluate churning customers
using demographic variables and in-app behavioral data.
Based on the evaluation of the performance of the model in terms of accuracy and f1-score, DNN performance
was the best. This is because DNN's method of extracting data characteristics in the learning process can extract
high-level features that were not seen in traditional classification problem-solving models. This allows new
feature extraction beyond demographic and behavioral variables from integrated mileage service customer data
with many variables. As a result, it seems to show superior performance compared to other models.
Based on DNN's accuracy and f1-score, the behavior log of customers using the integrated mileage service app
and demographic information showed that it was substantially possible to predict customer churn. This will
enable integrated mileage service companies to maintain profit generation through customer management. In
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addition to the structured data used in this study, future studies expect that analyzing customer behavior using
unstructured data such as text will increase the accuracy of customer churn.
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Abstract
Small and medium-sized businesses have a special place in the formation and development of free competition,
which ensures mobility and dynamism of the market economy and is considered one of its key elements. Thus,
our government, pursuing a regulatory policy in the direction of improving the market economic system,
implements number of targeted and systematic measures to create and develop small and medium-sized
enterprises. However, there are still some problems in this area. Meanwhile, in order to ensure the effective
functioning of small and medium-sized enterprises, the state policy in the field of creating new enterprises must
be stable, and monopoly trends that may arise between entrepreneurs engaged in economic activity must be
eliminated on the basis of market principles, and. measures to prevent and elimination of unfair competition
must also be highlighted. A brief analysis is given about the current development of small business, and
measures taken by the state to improve the business climate and conditions for the development of small
business. The experience of foreign countries, which can be applied in the Republic of Azerbaijan, is considered.
Keywords: Small and medium enterprises, market economy, non-oil sector, economic growth.
JEL Codes: L22, L26, M13, M20, M21.
1. Introduction
Small and medium-sized enterprises have a special place in the formation and development of free competition,
which ensures the mobility and dynamism of a market economy and is considered one of its key elements in
creating an ideal market environment in countries. Any entrepreneur seeks to maximize his profit, and his
material well-being and generally it depends on his business or the income of the company. The self-employed
entrepreneur produces goods and services that society needs, creates new markets, provides new jobs and
preserves what is available, consumes goods and services created by others, and pays the appropriate taxes.
Consequently, the more successful an entrepreneur is in the country, the more profit he will receive and the more
wealth he will bring in society. In countries that adopt a socially oriented market economy, entrepreneurship has
a beneficial effect on the overall socio-economic situation in the country. Making the economy an alternative to
the public sector, it creates a competitive environment, creates additional jobs, thereby reducing social tension in
society. At present, widespread penetration of the entrepreneurial factor into the Azerbaijani economy is
necessary for economic diversification. It is necessary to minimize the impact of the oil factor on the country's
economy and increase the share of the non-oil sector in GDP production through economic growth with the
development of entrepreneurship.
Support for entrepreneurship, as in many countries of the world, has become one of the central directions of the
state's economic policy in Azerbaijan. As a result of such a policy, the legislative, organizational and economic
conditions for entrepreneurship are constantly being improved, the fight against illegal interference and artificial
barriers, the effectiveness of state support mechanisms for entrepreneurship is constantly increasing, and its
development is increasingly based on government programs, rather than individual measures. The experience of
advanced and transformational economies in promoting entrepreneurship shows that there are number of
common areas that are the same for all countries. For this, the state prepares comprehensive programs for state
purposes and implements its resources, legislative, tax, customs, credit, government orders, subsidies, bonuses,
guarantees, information, marketing, financial market regulation and bankruptcy, such as economic methods and
means. (Decree, 2017)
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Small and Medium Business is a necessary and legitimate economic event that creates jobs. People are using
their own entrepreneurial skills to create new jobs and at the same time increase aggregate supply and demand.
For small businesses, the following characteristic features can be distinguished:
- formation of competitive relations;
- improving the quality of the product and expanding its range;
- the influence of the economy on changes in the structure;
- formation of corporate social classes;
- involvement of various groups of the population (households, pensions) in large-scale labor activities;
- development and use of local raw materials;
- liberation of the state from less profitable and harmful enterprises (by renting, buying).
One of the important tasks required in Azerbaijan is to intensify the investment activities of small and mediumsized enterprises and expand opportunities for attracting financial resources to this sector. Lack of funds for
small and medium-sized entrepreneurs, limited access to the sector from the state budget, credit resources of
commercial banks and high interest rates for credit, international and foreign financial institutions make it
difficult for small and medium-sized businesses to operate. It should be noted that among the factors influencing
the development of small and medium-sized businesses in Azerbaijan, financial factors had the weakest impact
during the entire transition period to a market economy.
The main source of financing for small and medium-sized businesses is the state budget, credit resources of
commercial banks, credit lines of international banks and financial institutions. (Akhmedov et. al, 2011)
Azerbaijan has created two mechanisms for state financial assistance to small and medium-sized businesses. The
first mechanism is the provision of loans to farmers in the form of subsidies. Thanks to this mechanism, farmers
must pay interest rates on loans from commercial banks (at the National Bank's interest rate, but not more than
10,000 AZN). The second mechanism is to invest in small businesses. For these purposes, funds are allocated
from the state budget. These funds are focused on investment projects in priority areas of entrepreneurship in the
form of long-term concessional loans. Loan for production purposes.
However, difficulties in the issue of entrepreneurial activity in the country in the field of lending to production
do not allow small and medium entrepreneurs to fully use these sources of financing. At the same time, the
opportunities created by macroeconomic stability in the country's economy have not been fully used to accelerate
the development of SMEs. The number of people doing business is less available. While the private sector has a
high share of the country's economy, this sector is still underdeveloped with strategically important structural
structures. The impact of small and medium-sized sectors on the country's export potential and improvement of
its structure is limited. The current level of regional development of an entrepreneur does not correspond to the
existing potential of the country. Therefore, now 70 percent of small and medium enterprises are concentrated in
Baku and its environs. Relations between domestic producers are weak, and cooperation and integration of large
SMEs have not reached the required level. In Table 1 the number of small and medium business entities
operating by economic activity are stated. (SSCRA, 2018).
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Table 1: Number of small and medium business entities by economic activity.

2018
Indicators
Micro

Small

Medium

237815

4930

2138

Agriculture, forestry and fishing

2807

236

79

Industry (total)

8203

643

523

Mining industry

375

69

33

Processing industry

7541

493

282

89

32

123

198

49

85

Constuction

2857

566

388

Trade; repair of vehicles

74897

1442

438

Transport and warehousing

39478

249

140

Tourist accommodation and catering

18044

198

65

Information and communication

3094

192

112

Real estate transactions

5052

205

41

Education

3075

105

45

1809

197

68

78499

897

239

By type of economic activity (Total)

Production, distribution and supply of electricity, gas
and steam
Water supply; waste treatment and processing

Provision of health and social services to the population
Other sectors

The aim of the paper is to study the state of support for small and medium-sized businesses, as well as a
theoretical and methodological analysis of the economic problem, study the possibilities of expanding this
support, develop proposals and recommendations based on scientifically based forms. World practice in this area
is studied and adapted to local conditions.
2. Literature Review
The concept of entrepreneurial activity has attracted the interest of economists and scientific research on
entrepreneurial activity was conducted by such economists as R. Cantillon, A. Smith, J.-B. Sey, J. Thünen, J.
Schumpeter, P. Drucker and others. Each of them focused on different components of entrepreneurial activity.
The concept of "entrepreneurship" was first used by the English banker and economist Richard Cantillon in the
18th century. According to Cantillon, entrepreneurship is an economic activity that adjusts supply and demand in
the face of continuous risk. By the entrepreneur Cantillon meant a person who, acquiring adaptations of
production on the market, converts them into capital. The result of the action of capital is products sold on the
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market at a market price higher than the entrepreneur's cost of production. Since the market price of a
manufactured product is not known in advance, business always faces a commercial risk. (Qasimov, 2008)
Western countries, entrepreneurship is defined as a special, pioneering, anti-bureaucratic form of business, which
is based on a continuous search for innovative market potential, concentration on modern technologies, the
ability to attract and use funds from various sources to achieve the goal. There are number of motives that
determine people's behavior. The primary motive is, of course, the satisfaction of certain needs. Ultimate
motivation, “self-improvement,” is an attempt to prove yourself at work. In this case, the task of choosing a
specific field of activity does not matter. One of the prominent representatives of world thinking I. Schumpeter
distinguishes the motives caused by entrepreneurial activity into three groups:
1) Demand for higher, competent, authoritative.
2) An attempt to achieve success in the fight against opponents, self-determination and determination of victory
3) The creative joy of doing work freely. This means that everyone wants to prove what they are capable of, to
prove their abilities and importance. People try to express themselves in their work, present themselves in some
results and do something related to their name. People who put success as a goal are interested in the
attractiveness of the job and the opportunity to express themselves. People leave this area of interest and enter
the sphere of free economic activity. Because entrepreneurial activity is an economic activity that allows oneself
to be a self-sufficient owner of one's own ideas and gains. (Schumpeter,1989)
Generalization of works related to business problems creates conditions for highlighting the following features
of entrepreneurial activity:
- activity in the regulation and effective merger of social resources, the presence of freedom of decision-making
in the regulation of economic resources: it is intended by the ratio of own and borrowed funds, the type of
business institution, the mechanism of state management of entrepreneurial activity;
- search for the latest ideas. I. Schumpeter identified several areas of the entrepreneur's pioneering work: the
production of a modern or modernization of a well-known product; use of an innovative form of production;
study of a new sales market; attraction of a new source of resources; reorganization of production;
- the presence of inaccuracy in the acquisition of a successful result, or entrepreneurial risk. Entrepreneurial risk
is associated with the concept of "responsibility" and means the entrepreneur's responsibility for the efficient use
of collective resources - personal and involved.
The amount of entrepreneurial risk is established by the scale of the entrepreneur's responsibility, preliminary,
property, for incorrect decisions, and the level of entrepreneurial risk is established by the degree of the
entrepreneur's regulatory talents, the stability of the economic situation in the country, etc. It follows that
entrepreneurial activity combines the functions of an owner, innovator and manager.
For the first time, P. Drucker introduces the concept of opportunities for the organization of the enterprise.
Before looking for and locating resources for a new venture, it is important to have opportunities for business
development. Economists talk about maximizing the company's profits. (Drucker, 1994) In fact, it is about
maximizing the opportunities to make a profit. It is the entrepreneur's job to look for opportunities that are
conducive to business, as a result of which the entrepreneur places resources in a field that can produce higher
results than a less efficient one. The entrepreneur is the driving force behind innovation and risk. He knows how
quickly and better than others, and in which areas to focus on innovative resources and what the degree of risk. It
should be noted that the risk will be associated with doing business and making a profit.
The Republic of Azerbaijan is one of the first among the countries of the former Soviet Union in terms of the
amount of natural and intellectual resources. The country has almost all-natural resources, except for coal and
peat. The country's favorable geopolitical position is also incomparable. But this is not enough to compete in the
world and in the national market. Natural resources must be used effectively to ensure that national production
costs are below global levels. For this, the entire production cycle must be built on a new technological basis.
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Intellectual resources should be widely used to compete internationally. The development of entrepreneurial
activity in Azerbaijan took place in various fields until 1918, and this activity was suspended until 1990. The
following forms of entrepreneurship operate in the economy of the Republic of Azerbaijan: Individual
entrepreneurship Collective entrepreneurship The State property activities of these types of entrepreneurship are
regulated by the Civil Code of the Republic of Azerbaijan. There are two main principles of deep analysis of
entrepreneurship theory. One of them is the study of the theoretical considerations of scholars involved in the
history of economic training. They have dealt with theoretical problems from the beginning and have expressed
their practical ideas in this area. The second principle is the scientific generalization of the past and the present.
They allow us to identify the process of business formation. (Decree, 2002) The main features of
entrepreneurship are:
- independence and independence of business entities. Any entrepreneur is free to decide on this or that issue,
naturally, within the framework of legal norms;
- economic interest. The main goal of entrepreneurship is to maximize profit opportunities. At the same time,
pursuing his purely personal interests of obtaining a high income, the entrepreneur also contributes to the
achievement of public interest;
- economic risk and responsibility. With any, the most verified calculations, uncertainty and risk remain. The
listed most important features of entrepreneurship are interrelated and act simultaneously.
Most Azerbaijani SMEs are concentrated in relatively low value-added activities such as trade and repair of
vehicles (51.0%), transportation and storage (15.1%), accommodation and restaurants (8.1%) and other services
(16.7%). This accounts for their overall low contribution to the economy.
Although the number of small and medium-sized enterprises in Azerbaijan is growing, their contribution to the
country's economy is not significant. One of the factors hindering the development of SMEs is poor access to
financial resources. When assessing the business environment in the country, both international organizations
and local organizations also emphasize the difficulty of attracting the financial resources that SMEs need to
develop their businesses. While some of them try to meet their financial needs by increasing domestic capacity,
few of them turn to foreign sources. Small and medium enterprises operating in Azerbaijan prefer bank loans
mainly from widespread sources of financing around the world. However, high interest rates on loans, lack of
demand and shorter grace periods weaken SMEs' access to these resources. One of the most important areas of
stimulating entrepreneurship is the provision of various economic assistance to priority areas of business activity
for each specific period. Consequently, these areas should be predetermined by the state and include specific
areas of economic activity, economic regions, goods and services that need to be developed over a certain
period. (Aliyev, 2019)
From the point of view of sustainable economic development in the field of entrepreneurship, the following
measures are envisaged: accelerating the integration of entrepreneurship into the world economy, strengthening
the role of the CBS in increasing export potential and solving social problems in society; the following measures
to stimulate small and medium-sized businesses in the Republic of Azerbaijan will be appropriate:
- Optimization of the sectoral, regional and technological structure of entrepreneurial activity;
- expansion of mutually beneficial cooperation, including production and cooperation, between small,
medium and large enterprises;
- creation of a modern entrepreneurial model for supporting entrepreneurship, as well as the
continuation of the creation of consulting services, information support, marketing services and other
structures for entrepreneurs;
- organization of fairs; creation of training centers for the unemployed in the regions, considering the
focus of the local economy;
- prevention of interference in entrepreneurial activity.
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3. Data and Methodology
As a small and medium sized business is very widespread in the world and is growing steadily. One of the most
important roles of small and medium-sized businesses in the economy is the creation and strengthening of
competition. These businesses help increase employment and create new jobs in the economy. In addition, SMEs
are more responsive to the needs of the population and can react more quickly to market conditions. The high
development of small and medium-sized enterprises also contributes to the creation of an economically more
sustainable society, with the achievement of distribution of production capacity among other entities. Small and
Medium Enterprises is one of the leading economies in many developed and emerging economies. In world
practice, there is no uniform practice regarding the classification and indicators of small and medium-sized
businesses in legislation. However, the only classification in the European Union is valid. Thus, companies with
an annual turnover of less than 10 million euros, and employees with several employees 10-49, small enterprises,
whose annual turnover does not exceed 50 million euros, and the number of employees is 50-249 people. In
large countries such as the United States and China, small businesses are businesses with 100 or 1,000 people or
fewer workers. According to Turkey's classification, the number of enterprises with an annual turnover of 5
million Lira and the number of employees not exceeding 50 and an annual turnover of 25 million Lira and the
number of employees with 50-150 employees are considered small and medium-sized enterprises. Small and
medium-sized enterprises also play an important role in domestic economic activity. First, it should be noted that
according to the number of SMEs per 1000 people, Eastern European countries such as Estonia and the Czech
Republic are ranked first. In these countries, the number of SMEs per thousand people is 71 and 88, respectively.
The high development of small and medium-sized enterprises in these countries is also closely related to the
privatization policies implemented during the transition to a market economy.
The main areas of small and medium-sized businesses also vary from country to country. Thus, wholesale and
retail trade services play a leading role in the EU's role in GDP among small and medium enterprises. This area
of activity is responsible for about 22% of GDP. Accordingly, this sector has the largest share in small and
medium employment. Overall, 26% of SMEs are provided by businesses. Service areas are also important areas.
Construction, housing and food services, as well as administrative services account for 23% and 30% of value
added and employment, respectively. Interestingly, the processing industry ranks second among the economic
activities of small and medium-sized businesses. Given this area's reliance on large-scale capital investment and
economies of scale, small and medium-sized businesses are likely to overcome these challenges. KOS in Turkey
is also a key point in the economy. 99.9% of enterprises, 76% of employees, 53% of total wages, 53.3% of total
value added and 53.7% of total investment in material goods are provided by small and medium-sized
enterprises. The most active small and medium-sized enterprises in Turkey are the retail and wholesale trade, as
well as the transport, storage and processing industry. The commercialization of trade, both the empirical nature
of the manufacturing industry and the high level of technology, means KOC's contribution to employment and
the ability to create high value. In addition, the share of KOS in foreign economic activity is much wider.
(Morozov, 2002)
In the experience of foreign countries, many measures are taken to facilitate the activities of the CBS. Financial
and financial incentives are the most important. Thus, measures to reduce the number of taxes levied on SMEs
and the introduction of a simplified flat tax rate in some countries create favorable conditions for the activities of
these organizations. In addition, financial support is funded by increasing lending opportunities, especially in
European countries, providing government-guaranteed loans, expanding venture capital and creating business
angels. Providing information support to other stimulants, including the creation of business incubators and
economic clusters to strengthen the relationship of small and medium-sized enterprises with large enterprises and
expand export opportunities with support for the export activities of small enterprises.
In Belgium, at the EU level, 28 SME support programs are financed from European funds. At the national level,
there are 24 programs in Belgium, in particular:
-

financing from the federal budget of the relevant economic structures;
improving the business environment;
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- easing tax burdens, providing benefits, etc.
The regional level is represented by 70 programs. They provide for:
-

assistance in investment and expansion of activities;
financial assistance in hiring people with disabilities;
conducting various educational courses;
direct financial assistance to small businesses;
grants and subsidies for research and implementation of innovations;
financial interventions supported by export initiatives of small businesses;
provision of incentives for investments in environmental protection;
basic research in industry, etc. (Gerchikova, 1999)

Compared to international experience, small and medium enterprises in Azerbaijan are relatively new and not yet
fully developed. Although most enterprises operating in the country are small and medium-sized enterprises
(92%), the gross domestic product (GDP) of this sector and the share of employment are very limited. Thus, the
share of goods and services produced by small and medium-sized enterprises in GDP is only 3%, and their share
in employment is only 8%. For comparison, it should be noted that the share of small business in employment in
Georgia is 43%, and in Ukraine - 58%. The main small businesses in the country are Baku (56.7%), the second
and third largest regions of these enterprises are Aran (12.7%) and Absheron (7). Regarding economic activity,
most enterprises are engaged in trade and transport services (32%), transport and warehousing (10.3%) and
agriculture (17.3%). (Versotsky, 2019)
Today, in developed countries, stimulation of entrepreneurship is based on existing legislation and control of the
implementation of targeted federal programs by the relevant government institutions. Currently, the following
forms of state support for entrepreneurship are most common:
- the interests of small businesses are represented and protected in federal economic and social
programs;
- promising programs for the development of small business are legally determined and established for
implementation.
For example, in Japan, the planning role of the government is defined in the laws on basic policy towards small
business, its development and diversification. In England, the legislature has adopted a "guaranteed project"
program (refers to the field of bank lending) and decrees that provide for a set of measures for tax support of
small businesses (Ivanov, 1999)
In the United States of America, small business it is organically integrated into the institutions of power through
separate committees of the Congress, the administration for small business affairs, its representatives are part of
regional associations. The state shows a purposeful interest in small enterprises conducting scientific and
production activities. In the mid-seventies, the most important task of state support for small business was the
problem of creating the latest technologies that require large financial investments. Small enterprises are not able
to make such investments on their own, and modern technologies for them today is very important than the
development of individual industries and markets. Therefore, in the implementation of federal programs to
increase the technological potential of small organizations, more and more the following trends appear:
- opportunities for the organizational and financial participation of the authorities in the development
and implementation of scientific and technical programs for small and medium-sized businesses have
increased;
- the interaction of state, private and public organizations in the implementation of the planned tasks has
deepened,
- programs of industrial technological training for employees of small and medium-sized organizations
were developed;
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- the state began to devote a significant place in work with small and medium-sized organizations to the
system of regional centers for the development and dissemination of scientific and technical
achievements, as well as consulting on the development of new technology.
In the United States of America, small business incentives are implemented through the National Science
Foundation, established in 1973, which implements a research development program for small innovative firms.
The firm that passed the competition receives $ 50,000 for initial research for six months. After their successful
completion, she receives a subsidy already in 500 thousand dollars. At the same time, the above-mentioned fund
helps small and large businesses cooperate, that is, it helps to receive subsidies from large companies.
(Mochalova, 2019)
Compared to the United States, Japan is even more intent on the implementation of new scientific developments,
the cost of R&D in Japan is 2.5 times higher. An important feature of Japan's national policy is the creation of
financial incentives for small firms in the stages of scientific and technical research. (Businessguide Japan, 2015)
France for the introduction of inventions created national agency that compensates for about 35% of the costs of
small businesses for the introduction of new technology and about 50% of the costs of mastering new
technologies and products. Sweden has a stricter reward system. Only in the case of positive research results are
loans given to a small business returned.
Denmark has an interest-free loan for a period of three years, covering 50-75% of the costs of enterprises for
research. Abroad, the presence of small innovative (venture) firms is more common. In terms of financing such
enterprises, this process is complicated by certain circumstances, namely:
- the ideas put into the projects are associated with great risk, since they have neither technical nor
commercial approbation;
- the most advanced venture capital companies give a return (profit) with a long time period;
- the initial investment is significantly higher than that of a typical small business.
Despite the above, the United States and the countries of the European Union are gradually overcoming these
barriers by developing a technological environment capable of creating new ideas and proposals, expanding the
competitive environment for the implementation of these innovations, as well as through the formation of
favorable tax and legal conditions that ensure the profitability and safety of innovative investments.
Foreign countries attach great importance to stimulating the work of small and medium-sized enterprises in the
field of foreign economic activity. In this direction, programs are working, providing the following:
- the availability of tax and financial incentives for organizations that send products for export;
- availability of an information structure and information itself about market conditions, sales of goods
and services; (Chervova et. al, 2017)
- Availability of guarantees for small enterprises engaged in foreign economic activity;
- Conducting periodic consultations on export operations;
- export crediting to small organizations;
- stimulating innovation in the creation of products for export;
- insurance of export operations;
In the state policy of foreign countries, the development of small business has long and firmly occupied a key,
promising place in the development of each state. This can be seen in the diversity of small business
opportunities available in each country, as well as in support and stimulation of small business development. It is
difficult to convey all the variety of options for promoting small business, its formation in different sectors of the
economy and development in relationship with all sorts of other organizations. One thing is clear that small
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business is a platform for the development of each country, since it absorbs the bulk of the population in the
implementation of economic and social development programs of the state.
4. Conclusion
From the above, we can conclude that the development of small and medium-sized businesses in Azerbaijan is
still insufficient in comparison with world practice, which indicates its impact on the market. They also indicate
that the development of small and medium-sized businesses in the country still needs to be regulated and more
progressive measures need to be taken. Even though important steps have already been taken in this direction, it
would be advisable to apply additional incentive mechanisms throughout the country, using international
experience.
Implementation of mechanism for venture financing to meet risks SME innovative start-ups may be exposed to.
The legislative framework is being improved to develop start-ups, and to stimulate innovative investment. To
that end, it is anticipated that a bill on “Venture Funds” will be adopted, while the law on “Investment Funds”
will be amended. To support the application of financial technologies it is necessary to take stimulating measures
under legislation for the application of P2P lending or crowdfunding, which are financial mechanisms for SMEs.
The other main task for Entrepreneurship Development Fund is to lend to only micro, small, and medium-sized
enterprises. It is appropriate to seek to apply the government’s concessional financial mechanisms to SMEs
through amending the Fund’s statute. • Expand financial services for international trade transactions carried out
by SMEs and promote foreign direct investment (FDI) through providing methodological support to increase the
compliance of products exported by SMEs with relevant standards, requirements, and issuing grants and
preferential loans to producers.
The future of small business in the Republic of Azerbaijan also depends on the possibilities for the development
of real production, the formation of close cooperation ties between small and large enterprises. Experience shows
that in a market economy, most of the small companies to one degree or another are included in the range of
interests of large enterprises. In addition, the condition, income, financial and investment opportunities of small
businesses directly depend on their relationship with large ones. That is why cooperation between small and
large enterprises is the main direction of the development of the entire business environment. (Strategic Road
Map, 2016) Therefore, stimulating the relationship between the smallest enterprises themselves and their
cooperation with large enterprises should be the focus of the state.
Recently, as a result of the measures taken in the country, the main impact of the ongoing policy in the field of
development and protection of small business is felt in the regions. This can be one of the best ways to enhance
the role of regions in a country's economy. Since the current level of socio-economic development depends on
attracting investments to the country's non-oil sector and ensuring further development of entrepreneurial
activity in general, including small businesses.
In this regard, it is important to create more favorable conditions for small businesses in terms of obtaining
financial, material, scientific and technical information resources and promoting their foreign economic activity.
Within the framework of the program of targeted state financial assistance to small businesses, preferential loans,
subsidies, grants are issued, measures for organizing leasing operations, and incentives for financial and credit
organizations serving small businesses. A credit guarantee fund is being created to expand access to finance for
small businesses. (Law of Azerbaijan Republic, 1999)
Also, financing of small businesses can be provided by paying part of the interest on loans, the costs of
compulsory certification in certain industries, covering some of the costs of leasing contracts, etc. One of the key
issues affecting the development of entrepreneurship in the regions is the lack of the necessary infrastructure.
Even though the government regularly takes steps to develop this area, several shortcomings remain. From this
point of view, the activities of state bodies should be further expanded so that all infrastructure sectors can
provide the necessary economic development. Consequently, it is important for Azerbaijan economy to apply
large-scale and strategically important measures, using the international experience of small business
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development in the republic. Several reforms that have been implemented and are currently being implemented
by the state should create an excellent opportunity for the formation and development of small business and our
entire national economy.
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Abstract
The Balanced Scorecard (BSC) is a way to reach a consensus and implement control as to how to develop one
organization that follows its strategy. There is an excessive number of key coefficients in business and public
sector. The difference is in focusing on a deliberately chosen set of criteria – very few to be observed – and on
using them to achieve and share a common view of the organization`s strategy for its future development. The
approved set of criteria, formed on the basis of a necessary and reasonable balance, reflects the strategic choice
of the organization.
Keywords: Balanced scorecard, performance measurement, strategic management, control, organization.
JEL Codes: F00, O20, M11.
1. Introduction
Nowadays, any organization can develop stable value by mobilizing its intangible assets, i.e. human capital,
database and information systems, sensitive high quality processes, customer relationships and business
measures, opportunities for innovation and organizational culture. In recent decades, there has been a trend of
shifting the focus from an economy based on tangible assets and oriented towards the final product, to an
economy based on intangible assets, knowledge and service (Terziev, et al. 2020, pp. 137-146). Even after the
slowdown in the NASDAQ boom and dotcom companies, intangible assets that are not metrified by the financial
systems of organizations comprise more than 75% of the value of today's leading and profitable organizations.
In the structure of assets, the average amount of tangible assets or net book value excluding liabilities forms less
than 25% of the market value of organizations. At both the macroeconomic and microeconomic levels,
intangible assets play a crucial role in creating long-term value.
In general, the nature of intangible assets to certain extent has no physical measurement, but benefits are
expected from them. A number of definitions have been created for their characteristics, each addressing only
some of the essential features of these specific “invisible” assets (Friedag, Schmidt, 2002).
According to International Accounting Standards (IAS) and Bulgarian accounting, intangible assets are in
themselves non-current intangible assets involved in the production process and belonging to the enterprise by
right of ownership. They have no physical characteristics, but are of particular value in terms of the priorities,
rights and privileges in the production process based on them. Intangible assets are a key source of sustainable
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value accumulation (Stoyanov, 2012). Their condition determines the efficiency in the field of internal processes,
financial condition and relationships with customers and suppliers.
Modern theory of strategically oriented organization considers intangible assets as a trinity of:
•

Human capital – skills, talent and knowledge;

•

Information capital – networks, databases, information systems and technological infrastructure;

•
Organizational capital – culture, image, leadership, employee synchronization, teamwork and
knowledge management.
Commonly, none of the listed intangible assets can be measured separately and independently of the others. The
value of intangible assets is a result of their role and specific ability to help organizations implement their
strategies.
At first glance, measuring abstract assets seems virtually impossible, but there are still some clear valuation
principles. Intangible assets should not be measured in terms of the funds invested in their development, nor
should their value be determined by independent parameters describing the financial equivalent or potential. The
value needed for metrics depends on and is determined by the synchrony of the specific asset and the
organizational strategy, or the relationship with the organizational priorities (Horvat & Partners, 2005).
Towards the end of the century, this stimulated the active development and application of modern methodologies
for analysis and measurement of satisfaction and loyalty of customers and staff, the development and evaluation
of intellectual capital and others. Regarding the measurement of intangible assets, the leading good practices
based on modern model constructions take advantage of the principles for measuring tangible and financial
assets applied in the balance sheet. In the balance sheet the assets are reflected by categories, taking into account
the hierarchical principle of ranking according to their degree of liquidity, i.e. the ability to transform into
available means of payment. Under these conditions, human, information and organizational capital as
quantities, in the end, through more sales and reduced costs, become the most liquid asset.
In this line of thought, the opportunity or potential acquire the feature of certain readiness of intangible assets to
maintain and implement the organizational strategy (Kaplan, Norton, 2004). It is due to this basis that a
framework for measuring intangible assets can be structured.

2.

Human capital/resource

Although in the present phase of the development a certain content-thematic repetition is found in relation to the
organizational staff, for the purposes of the development based on the financial and economic analysis, different
points of view are revealed and reflected. Their place and role are presupposed and justified by the diversity of
human presence and active actions in the conditionally accepted production process, which, regardless of its
subject of activity, each organization implements to continue to exist.
In the economic literature there are two concepts – human resources and human capital. Although these are
etymologically and substantively different concepts, their unity and continuity are based on the general creative
process that accompanies the production process, namely the creation of human capital through improvement of
human resources, perceived as staff and involved in organizational activities for implementation of a specific
strategy (Marra Shmidt, 1997), reflected in the concept of "learning organization".
In modern management, that bases its decisions mainly on financial and economic analysis, two approaches are
distinguished, providing an opportunity to reveal the nature and potential of this specific intangible asset –
traditional and modern. Generally, the traditional approach considers such factors as number of workers,
working hours, productivity and others. Whereas the modern approach takes into account factors contributing to
the implementation of the strategy such as professional qualities, competence, readiness and opportunities for
improvement.
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Each developing organization develops its own indicators of the state and readiness of human capital. These
indicators consider skills, talent and know-how of the employees for the implementation of those internal
processes and operations that are crucial for the implementation of the mission and strategy.
The process of measuring staff readiness begins with defining the competencies needed for each employee
involved in the implementation of the vital processes and operations of the organization. There are four stages in
the structure of the process:
First stage: Defining strategic groups of professions.
Second stage: Developing a competency profile.
Third stage: Measuring the readiness of human capital.
Fourth stage: Creating a programme for human capital development.
Some organizations introduce an indicator (Stoyanov, 2016), which is created on the basis of the rating of each
individual employee by segments, or:
Readiness level = ∑ [personal rating (for each employee and each segment)]
Suitability standards are based on strategic organizational needs and cover five main categories:
•

Untrained employee;

•

Employee with upcoming training;

•

Employee in the process of training;

•

Employee qualified within the segment;

•

Training employee (qualified in all segments).

In the fourth stage, programmes for development and acquisition of specific insufficient competencies are
actually developed in order to eliminate the mentioned gap or if the whole process is considered in its nature and
content it accepts the features of an active management process dominated by the control function. Proof of the
allegation is the presence of clear feedback and the implementation of the process where corrective actions are
registered.

3. Information capital
Information capital is a raw material for creating value in the new economy. It consists of systems, database,
libraries and networks. It enables the data and information to be useful and accessible for the organizations and
has the specificity to generate value only when it consolidates with the peculiarities of the chosen strategy.
An organization that sets out a strategy based on low overall costs receives a higher level of return than
information systems focused on optimizing processes and workforce productivity. A strategy focused on the
perception of customer decisions mainly benefits from information systems that provide information about
customer preferences, improve customer relationships and form a customer base. A strategy focused on product
leadership requires information capital to improve product development processes using systems such as 3D
modeling, virtual prototyping, and CAD / CAM systems.
The systematized structure of the information capital contains four levels – transformation (Table 1), analytical
and transactional applications and technological infrastructure.
In general, the structure is formed by two components – technological structure and applications of information
capital.
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Table 1: Typical BSC development schedule
Description of information capital structure
Information capital category

Description

Transformation applications

Systems and networks that change the business model of
the organization

Analytical applications

Systems and networks
interpretation and exchange

Technological infrastructure

Technology and experience for implementation and
application of inf. capital

Transactional applications

Systems automating basic, repetitive transactions

that

provide

analysis,

Source: Authors
The technological infrastructure includes technologies such as centralized computer systems and communication
networks, as well as management experience in the field of standards, emergency planning and security.
Information capital applications – sets of information, knowledge and technology are built on the technological
infrastructure to support key internal processes of the organization such as innovation, customer management,
operations management and social and regulatory processes (Omar, Strong, Kahn, 1999).
The information capital applications themselves have the following essential characteristics:
•
Transactional applications such as ERP systems automate major repetitive transactions in the
organization;
•

Analytical applications provide analysis, interpretation and exchange of information and knowledge;

•
Transformation applications change the prevailing business of the organization. These applications may
have features of the previous two types of applications, but the most important thing is that they have significant
potential to influence strategic goals and provoke organizational changes.
Taken together, the technology infrastructure and applications create the information capital portfolio. The
structure of this unique set, existing in the form of a portfolio, justifies the strategy itself and its implementation.
In practice, certain portfolio structures have been established, ensuring the purposeful application of information
capital and the implementation of specific strategies.
A portfolio supporting innovation processes may include transactions (operations) – CAD/CAM programmes
and new product development systems at the first level, knowledge management systems (KMS) for the
exchange of best practices at the second (analytical) level and interactive systems, in which customers also
participate in product development at the third (transformation) level.
A portfolio that supports customer management processes typically begins with a first level based on
transactions and systems (CRM) (Martin, 1998).
The second (analytical) level provides data on the segmentation of the consumer market, as well as a system for
measuring customer profitability.
Third level, i.e. transformation applications are of the protocol type to support sales in customer service
departments.
For portfolios focused on production optimization, specialized peripherals such as supply chain management
(SCM) and material reqirements planning (MRP) are provided for transaction systems, i.e. operations
management systems. These applications integrate a set of systems for inventory control, order processing,
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control over the application of capacity – all systems that can work independently. The analytical level of this
portfolio usually includes systems for analysis of products, quality and costs.
Although the structuring of different types of portfolios is essential for the application of information capital,
their efficiency is at a high level only if they are supported by an adequate technological infrastructure, which is
usually used by many programmes (Koory, Medley, 1987). Based on research in economics, a classification of
the technological infrastructure of information capital is approved, including two groups and a total of ten main
types.
First group. Physical infrastructure:
•

Application infrastructure – applications for mass use;

•

Communications management – broadband networks, incl. Internet;

•

Database management – centralized data warehouses;

•

Safety and risk – security policy, accident prevention and protection zones;

•

Management of communication channels – websites, service centers, etc.;

•

Management of computer equipment – servers, local networks, etc.

Second group. Management infrastructure:
•

IT management – planning of information services, contracts and suppliers;

•

Architecture and standards - for databases, for communications, for technologies, etc;

•

IT education – trainings, lectures, etc.;

•

Development of new IT technologies.

The technology for analysis of the information capital as part of the intangible assets by analogy is carried out
the same way as with the other parts of these assets. In this process, a significant place is given to the
synchronization of information capital and strategy. In connection to this, during the analysis of the information
capital structure it was shared that the so-called portfolio is a really adequate information format, serving the
strategic priorities.
The analyzed specific process is undoubtedly creative in nature, but upon closer examination we can find another
layer, which can be explained as the allocation of resources for strategic investments in information capital.
The following factors must be taken into account when defining the basic principles in the development of a
strategy for investment in information capital:
•

Level of investments in new information capital projects;

•

Optimal ratio of investments in terms of the strategic processes;

•

Optimal ratio of investments in terms of the categories of information capital.

Taking into account the mentioned factors, investments in information technologies and the accumulation of
information capital have been growing steadily in recent years. However, there is one problem that should be
monitored and taken into account in the analysis, namely that about 90% of IT budgets are used to support
existing applications. Only 10% of the funds are invested in discretionary investments, which actually create the
strategic compliance. Discretionary costs support the new information capital proposals and projects needed to
implement the chosen strategy.
In general, the costs of new applications of information capital reflect two main trends: the replacement of
obsolete systems with state-of-the-art technologies (ERP systems) and the implementation of completely new
technologies in new applications (Stoyanov, 2009).
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Experience has shown, firstly, that at this stage investment in new information capital should be between 5% and
15% of the cost of information capital and secondly, that there should be a balance between investment in
technology infrastructure and new applications.
The focus in the analytical process related to information capital is put on the strategic readiness of its
applications and infrastructure. As with other intangible assets, the readiness indicator measures the extent to
which it is able to maintain its organizational strategy.
In practice, there is a wide range of approaches to measuring the information capital portfolio.
The most commonly used method is a simple numeric indicator that determines the status of each application. A
scheme with six levels of assessment is applied:
First level (grades 1-2) standard and operational applications;
Second level (score 3-4) new applications already funded and prepared for implementation;
Third level (grade 5-6) problem areas. Includes strategy support applications that are not funded and structured.
Another applied system is linked to subjective assessments created after measuring the results reflected in the
information capital portfolio status report. The analytical possibilities of this method are wider, because the
report is an excellent tool for monitoring the areas requiring increased attention and the dynamics of the ratios in
terms of software.
On the other hand, there is a creation of quantitative, objective assessments of the portfolio, which also take into
account the users opinions about their level of satisfaction. Financial analysis of operating costs, as well as
technical audit of the specific characteristics of the applications are also included. In this way, taking into
account the overall results, the organization can develop a strategy for managing the portfolio of available assets
of information capital as it manages tangible assets.
Organizational capital
A definition that would fully and comprehensively describe the concept of "organizational capital" at this stage
in the scientific literature can not be specified. One thing is for sure, its manifestations and possibility of
interpretation are the most accurate and reliable, provided that it is considered in organizations oriented to a
specific strategy.
In organizations with high organizational capital, employees know and share vision, mission and strategy, and in
terms of corporate culture it is strategically adequate, and knowledge is used at all levels, so the joint efforts of
all employees are focused on the same goal. Conversely, an enterprise with poor organizational capital fails to
even inform its employees of its priorities and to impose a new culture. Taking into account the abovementioned statements, we can define concept as the ability of the organization to mobilize and maintain the
processes of change necessary for the implementation of the chosen strategy (Stewart, 1991). Organizational
capital provides an opportunity not only to synchronize intangible and tangible assets with the adopted strategy,
but also to consolidate and work together to achieve strategic goals.
As a rule, organizational capital has four foundamental elements:
•
Organizational culture – awareness and individual mission statement, vision and values justifying the
strategy;
•

Leadership – preparation of qualified managers;

•

Synchronization – consolidation of individual and common goals;

•

Teamwork – exchange of knowledge at all levels.
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The process of change, which actually encourages the development and improvement of organizational capital is
logically organized and planned. The change is related to specific, structural changes, suggesting new patterns of
behaviour and reconsidered in terms of content values needed in the use of labour.
The process of accumulation of the organizational capital is long and planned. Based on its realization we can
say that it is a peculiar process. It is based on the realization of organizational changes.
The analysis of the process structure registers manifestations of a certain two-dimensionality, related to two
fixed categories of goals:
First. Changes in the pattern of behaviour needed to create value sought by consumers and shareholders.
Second. Changes in the pattern of behaviour necessary for the implementation of the stated strategy.
The changes to the first category include three aspects:
•

Customer orientation;

•

Creative beginning and innovation;

•

Result orientation.

The development of the second category is influenced by four trends:
•

Awareness of mission and strategy;

•

Formation and personification of responsibility;

•

Effective communications;

•

Teamwork and knowledge exchange.

The functional nature of organizational capital requires formal structuring to take into account the leading place
of the content.

4. Conclusion
Statements used to describe the balanced scorecard and its role in improving intangible assets gives grounds to
draw the following conclusions (Terziev, Stoyanov, Georgiev, 2017, pp. 239-243; Terziev, Stoyanov, Georgiev,
2017a, pp. 7-12; Terziev, Georgiev, 2017b, pp. 607-610):
First. Under the new increasingly dynamic, socio-economic conditions, modern organizations manage their
activities with increasing importance of new factors of organizational success. Regardless of their main activity,
the new socio-economic entities are influenced by the so-called intangible assets. Despite their difficult to
visualize and define nature, these "invisible" assets, that mainly manifest themselves as human capital,
information capital and organizational capital, are becoming increasingly important in creating value in the work
of modern organizations and are becoming an increasing challenge for measurement and control.
Second. In the structure of organizational assets and in particular among the intangibles the main role belongs to
the assets summarized in the category "Human capital". Despite the existence of different approaches to its
study, analysis and improvement, based on modern concepts, human resources in their activities, acquiring
knowledge, skills and experience are transformed into a specific organizational asset, which plays a key role in
implementing organizational strategy. By accumulation of new professional qualities and acquisition of new
levels of competence human capital becomes major driving force of organizational change. Due to the conscious
purposefulness, it is human capital that mobilizes the other organizational assets, especially the intangible ones,
and imposes new opportunities for value acquisition on the organizational activity.
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Third. The development of information capital based on systems, networks, databases and libraries creates
opportunities for each organization's strategies to become efficient and highly effective. The provision of data on
the development of the markets and the market product realization enable the making of timely decisions for
more flexible and effective management and reveal opportunities for the organizational changes to be as
adequate as possible to the needs of the economic situation. The synchronization of the information capital with
the other organizational assets and mainly with the intangible ones gives organizations that hidden advantage,
which turns them into strategically oriented structures, which minimize the possibility of losing positions and
value.
Fourth. Given that the only alternative for a modern organization is change, in this sense the main factor for
success is the availability and presence of organizational capital. In fact, its leading position among the
intangible factors for organizational success can be explained by the fact that it is through the opportunities it
provides that the organization mobilizes, maintains and improves its processes, adapting them to the necessary
change and thus maintaining the closest connection between organizational activity and the stated strategy. This
is the reason why the strategically oriented organizations strive to find balance on the one hand between efforts
and expectations, between ideas and implementation, between plans and results, and on the other hand between
all the so-called intangible organizational assets.

References
Friedag, H., Schmidt, W. (2002). Balanced Scorecard, Mehralsein Kennzahlen system, Fr/D, 2002.
Horvat & Partners. (2005). Balanced scorecard umsetzen, SPV, 2005, Stutgart.
Kaplan, R., Norton, D. (2004). Strategy Maps, Converting Intangible. Assets into Tangible Outcomes, Harvard
Business School Publ. Co., 2004.
Koory, J., Medley, D. (1987). Management information systems: planning and decision making, SWP-co, 1987.
Marra R., Shmidt, G. (1997). Upravlenie personalom v usloviyah sotsialynoy raynochnoy ekonomiki, M., MGU,
1997 (Марра Р., Шмидт, Г. Управление персоналом в условиях социальной рыночной экономики, М.,
МГУ, 1997).
Martin, M. (1998). An ERP strategy, Fortune, vol.2, 1998.
Omar, E., Strong, D., Kahn, B. (1999). Teaching information quality in information systems, Under Graduated
Education, V.2, N 3, 1999.
Stewart, T. (1991). Brainpower, Fortune, 1991.
Stoyanov, E. (2009). Management control systems, Burgas, Libra Skorp, 2009.
Stoyanov, E. (2012). Theory of financial and economic analysis, Libra Skorp, Burgas, 2012.
Stoyanov, E. (2016). Teoretichni osnovi v razvitieto na personala, MNK „Choveshki resursi, liderstvo i
organizatsionno upravlenie” na VUARR i BANI, Sozopol: 24-25.06.2016 (Стоянов Е. Теоретични основи в
развитието на персонала, МНК „Човешки ресурси, лидерство и организационно управление” на ВУАРР и
БАНИ, Созопол: 24-25.06.2016).
Terziev, V., Stoyanov, E., Georgiev, M. (2017). The Balanced Scorecard Model as a tool for effective
management. // Scientific journal «Economics and finance». Editorial Arane, S.A. de C.V. Research: tendencies
and prospects, Collection of scientific articles, Mexico City, Mexico, 2017, pp. 239-243, ISBN 978-0-99426615-6.

109

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Terziev, V., Stoyanov, E., Georgiev, M. (2017a). The Balanced Scorecard Model as a tool for improvement of
the national defense system management. // Scientific journal «Economics and finance». Editorial Arane, S.A. de
C.V. Research: tendencies and prospects, Collection of scientific articles, Mexico City, Mexico, 2017, pp. 7-12,
ISBN 978-0-9942661-5-6.
Terziev, V., Georgiev, M. (2017b). Highlights of the evolution of the 'Balanced Scorecard' idea as a model for
managing strategy development and control. // SOCIOINT 2017- 4th International Conference on Education,
Social Sciences and Humanities 10-12 July 2017- Dubai, UAE, OCERINT- International Organization Center of
Academic Research, Istanbul, Turkey, 2017, pp. 607-610, ISBN: 978-605-82433-1-6.
Terziev, V., Georgiev, M., Nichev, N., Solovev, D., Bogdanov, P. (2020). Implementation of the strategy card in
the system of military education. // Proceedings of SOCIOINT 2020- 7th International Conference on Education
and Education of Social Sciences, 15-17 June 2020, International Organization Center of Academic Research,
Istanbul, Turkey, 2020, pp. 137-146, ISBN: 978-605-82433-9-2.

110

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Impact of Pandemic and Post-Pandemic Factors on Innovative Development of Industry
Venelin Terziev
Full Member of the Russian Academy of Natural History, Professor, Eng., D.Sc. (National Security),
D.Sc. (Economics), D.Sc. (Social Activities), Ph.D.
Georgi Rakovski Military Academy, Sofia, Bulgaria
University of Rousse, Rousse, Bulgaria
Kaneff University Hospital, Rousse, Bulgaria
E-mail: terziev@skmat.com, vkterziev@gmail.com
Vladimir Klimuk
Associate Professor, PhD., Baranavichy State University, Republic of Belarus
E-mail: klimuk-vv@yandex.ru
Abstract
This study analyses the factors that stimulate innovation during a pandemic and post-pandemic period of socioeconomic development of national systems. The author systematized factors of innovative development of
industrial enterprises. The study presents a comparative analysis of the development of research and innovation
activities of countries on the example of the Republic of Belarus and its main partners: the Russian Federation
and the People's Republic of China. It proposes a system for assessing the scientific and innovative potential of
national systems, on the basis of which countries are analysed. An algorithm has been developed for the
development, promotion and implementation of scientific and innovative projects in the real sector of the
economy in order to maximize the use of intellectual resources.
Keywords: Factors of innovative development of industry; pandemic and post-pandemic factors; innovations;
intellectual economics.
JEL Codes: P00, O00, O10.
1. Introduction
One of the key factors of innovative development of industrial enterprises is cooperation in science and
innovation, including international one. This creates opportunities for obtaining additional financial resources,
using a developed base of participants in the association and exchanging experience between partners.
For example, in the Republic of Belarus, the Great Stone China-Belarus Industrial Park (construction of which
began in 2015), is a special economic zone created under an intergovernmental agreement between China and
Belarus. The priority areas of the Park's activity are mechanical engineering, fine chemicals, biotechnology, new
materials and a number of other high-tech industries (2020). Since 2011, the Belarus-Chinese joint-venture for
the assembly of passenger cars, Belgee CJSC, has been successfully operating. Since 2014, Stadler Minsk CJSC
has been operating in the country focused on the production of electric vehicles.
2.

Impact of pandemic and post-pandemic factors on innovative development of industry

One of the first stages in the development of a system for stimulating innovative development is the legislative
infrastructure. In order to stimulate the innovation in the country's industrial sector, during the pandemic period
as well, a number of documents were signed:
•
Decree of the President of the Republic of Belarus No. 254 "About innovative projects" dated
07/07/2020 (aimed at implementing a set of projects in high-tech industries at the expense of innovative funds);
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•
Decree of the President of the Republic of Belarus No.178 „On temporary measures to support
employers and certain categories of citizens“ dated 28/05/2020 (in order to minimize the impact of the global
epidemiological situation on the country's economy and ensure social stability);
•

Decree of the President of the Republic of Belarus No.3 „On foreign gratuitous aid“ dated 25/05/2020;

•
Decree of the President of the Republic of Belarus No.156 „About the priority directions of scientific,
scientific and technical and innovative activities for 2021-2025“ dated 05/07/2020;
•
Decree of the President of the Republic of Belarus No.143 „On supporting the economy“ dated
24/04/2020 (in order to minimize the impact of the global epidemiological situation on the economy of the
Republic of Belarus; concerning the taxation system, rent, including in the form of a deferral, instalment plan,
reduction of payments);
•
Decree of the President of the Republic of Belarus No.92 „On stimulating the use of electric vehicles“
dated 12/03/2020 (2020a).
The most important resource needed to enhance the innovative activity of an organization is the intellectual
resource, especially in the current pandemic situation. In order to develop the intellectual potential of
organizations, incl. industrial ones, distance educational courses (programmes) are an important tool. Based on
the analysis of digital educational platforms that accumulate both paid and free online courses, video material,
practical cases and other useful information, 29 of the most common educational platforms (English and
Russian, for adults and youth) are systematized (2020b, 2020c). These platforms help for the development of
hard-skills and soft-skills necessary for specialists in industrial enterprises, ensuring the acquisition of new,
modern, relevant knowledge both in highly specialized professional fields and for performing wide-profile
functional tasks.
Innovations are the basis for the development of modern society, building up competitive advantages in the
world market and improving positions in the rating of investment attractiveness. Most countries in the medium
and long-term perspective define the fundamental development model of the national socio-economic system as
an innovation-oriented one, based on the intellectualization of the spheres of practical activity. Innovations are
aimed at creating unique products (product customization), developing a flexible model for the country's
development in the economic and social fields. The issues of activating the processes of generating new ideas,
their approval and implementation in the real sector of economy are essential in order to obtain economic and
social results.
Taking into account the peculiarities of the country, the specific characteristics of its resource base, cultural
characteristics, the set of mechanisms for innovative development should be unique, focused on the positive
experience of implementing these processes in successful countries and, of course, adapted directly to the
national conditions of implementation.
To develop a strategy for innovative development of industry – one of the leading sectors of the national
economic system – an important step is to determine the factors affecting the effectiveness of performance
measures (Table. 1).
It is necessary to distinguish the classification of pandemic and post-pandemic factors due to the need to
differentiate these factors in the current epidemiological situation.
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Table 1: Factors affecting the innovative development of industry
Factors affecting the innovative development of industry
Raw materials
Technical and technological
Organizational
By resources

Financial

Long-term
Medium-term
By duration

Short-term

Internal
External
Regional
National
By impact

International

Institutional
Intellectual
Political
Territorial
By application

Technogenic

Single-industry
By industry

Multi-industry

Direct
By impact

Indirect

Extensive
By marginal utility

Intensive

Pandemic
By crisis phenomena

Post-pandemic

Source: Authors
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In crisis conditions, in particular during the coronavirus pandemic, the following factors should be differentiated
as factors for the innovative development of industry:
•

Implementation of joint projects on the basis of the subjects of the innovation
infrastructure through scientific and industrial cooperation;

•

Preferential taxation, expansion of the list of credit and financial services;

•

Diversity of formats for the implementation of production and business operations;

•

Customization of products (individualized production upon customer requests);

•

Diversification of main and auxiliary activities;

•

Retraining of employees in an organization.

In post-pandemic period the following factors should be differentiated as factors for the innovative development
of industry:
• Implementation of joint large-scale innovative projects, primarily through foreign investment;
• Flexible system of taxation, credit and financial services, primarily for innovatively active
organizations;
• Debureaucratization of the processes of concluding contracts and operations (analysis,
purchase, exploitation, report, etc.);
• New means of promoting products (works, services) to market segments;
• The system of developing additional skills among employees of an organization, obtaining
foreign experience;
• Using high-performance, modern equipment.
The system of these factors determines the main directions of innovative development during the pandemic and
post-pandemic periods – the development of intellectual potential, material and technical facilities and the
activation of scientific and industrial cooperation, incl. international (Table 2).
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Table 2: Factors affecting the innovative development of the industry during the pandemic and post-pandemic
periods
Factors of innovative development in conditions of:
Pandemic period
Scientific and industrial
cooperation, incl. online

Innovative industrial clusters
(combined scientific, educational and
industrial associations)

Post-pandemic period
Foreign investment in large-scale
projects

Flexible regime of taxation, credit
and financial transactions

Flexible system of taxation, credit and
financial services

Customization of products
(services)

Debureaucratization of the processes

Diversity of formats of
implemented operations (contacts)

Innovative means for promoting goods
(services)

Diversification of main and
auxiliary activities

Development of intellectual potential
High-performance, modern equipment.
Scientific and educational organizations
Government authorities
Participants of the real sector of the economy
Public organizations
Expected results

Development of intellectual
potential

Development of the material and
technical base

Scientific and industrial cooperation

Risks: lack of financial resources, low level of information and communication infrastructure, poor prioritization of the
development of the national system, poor cooperation, insufficient employee motivation, lack of incentive tools for
innovative development
Optimistic scenario

Neutral scenario

Pessimistic scenario

Outcome: development of a
network of international innovative
industrial clusters (an increase in
the share of high technology
innovative products for the world in
the total industrial production, an
increase in export cash flows).
Conditions: foreign and domestic
investment; flexible legislative
framework; profitable credit and
financial instruments.
Determinants: intellectual potential,
material and technical
infrastructure; reliable partnership.

Outcome: development of a network of
regional and interregional innovative
industrial clusters (an increase in the
share of high technology innovative
products for the country in the total
industrial production). Conditions:
domestic investment; government
measures to stimulate the development,
compliance with national priorities.
Determinants: raw materials base,
intellectual potential.

Outcome: ineffective use of resources
by cluster organizations, dissolution of
cluster entities (reduction of the
synergistic effect of profitability of
cluster members, linear regression in
generating innovations). Reasons:
irrational function differentiation,
insufficient level of intellectual
potential, financing, lack of trust
between business partners.

Source: Authors
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Taking into account the factors presented above makes it possible to develop an effective „Roadmap“ for the
innovative development of an industrial enterprise (region, country), ensuring the implementation of resource
potential and preventing risk situations. The procedure for creating an optimal strategy for the operation and
development of an enterprise is determined by a step-by-step algorithm (Figure 1).
Figure 1: Algorithm for creating a strategy of innovative development of an industrial enterprise.

Source: Authors
Each factor has its own "impact level" on the dynamics of innovative development of industry, which, in turn,
also depends on a number of interrelated factors. Given the constancy of these factors, it is possible to represent
the expected results of the impact of factors on the innovative activity of industrial enterprises (Figure 2).
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Figure 2: Diversity of factors of innovative development of industrial enterprises.

Source: Authors
Тhe Republic of Belarus, despite of lacking rich natural resources, has a huge intellectual potential, indicated by
its high position in the education index ranking, the quality of life of the population. Using its own resources
and, most importantly, developing them, the country creates its own unique advantages and gets the opportunity
to conquer new market segments. Using its experience, studying and implementing the experience of effective
work of other countries, incl. Russia, China, the Republic of Belarus is creating a national competitive model of
the socio-economic system that can reliably withstand, flexibly and quickly adapt to external and internal threats
(2018; Matveeva, Chernova, Klimuk, 2015, pp. 3-14; 2018a).
In the Republic of Belarus, for the next five years, the vector of an innovation-oriented economic model is being
determined with the aim of increasing the country's competitiveness in the world community. Innovative
developments and scientific projects create conditions for the formation of a "new spiral" of the country's
economic, and therefore social, development.
In order to transform the national economic model, China is currently implementing the multilevel all-around
opening model, which began in 2002, after the country's accession to the WTO. At the same time, the openness
of the goods market is defined as the ratio of the sum of exports and imports to GDP (2020d).
In order to develop Belarus-China relations in 2015, the countries initiated the construction of the largest
industrial park in Europe, China's largest project abroad - Great Stone China-Belarus Industrial Park (Great
Stone Industrial Park).
The Russian socio-economic model defines innovation as the basis of the knowledge economy, ensuring the
growth of the country's competitiveness. President of Russia V.V. Putin signed a decree to hold Russian-Chinese
scientific-technical and innovation cooperation in 2020 and 2021 with the aim of further development of
Russian-Chinese relations and expansion of bilateral ties in scientific, technical and innovative areas (2020e).
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Figure 3: The GDP of Belarus, China and Russia for 2016-2019, trillion dollars US

.
Source: 2020f
Forecasted values of GDP in 2020 according to IMF are: -4.5% - Russia, -5% - Belarus (data from the EBRD
Regional Economic Prospects report), + 1.2% - China (2020f).
A significant growth was noted in the foreign trade operations of Belarus, Russia and China. Thus, in 2016-2019
the average annual growth rate of foreign trade turnover of Belarus and Russia amounted to 14%, Belarus and
China - 20%, Russia and China - 20%. At the same time, the share of foreign trade operations of Belarus with
China in the total volume of the country's foreign trade turnover amounted to 6.2% in 2019 (comparing to 5.1%
in 2018), in Russia - 16.6% (comparing to 15.7% in 2018). These statistical data indicate an increase in interest
in mutually beneficial cooperation of Belarus and Russia with China, which will increase the amount of foreign
investments, intensify innovative activities in the leading industries of the national socio-economic systems
(Figure 4-5).

118

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Figure 4: Dynamics of the foreign trade of the Republic of Belarus and the People's Republic of China in 20162019, billion dollars US.

Figure 5: Share of the foreign trade operations of the Republic of Belarus and the Russian Federation with the
People's Republic of China, %.

In January-February 2020 comparing to the same period in 2018, the international trade turnover of Belarus and
China amounted to 95.6%, which is undoubtedly caused by the coronavirus pandemic. In general, the volume of
foreign trade in goods and services of the Republic of Belarus in January-April 2020 compared to the last year
amounted to 82.7% (2020g; 2020h). These values indicate the need for a prompt search for possible, alternative
ways to increase the volume of foreign trade (Terziev, Georgiev, 2020j, pp. 25-30). The main resource for
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restoring economic interaction in the pandemic and post-pandemic period is innovation potential. Initially, it is
necessary to assess the current state of innovative development in order to identify the strengths and weaknesses
- “vectors of impact”.
To assess the level of innovative development of countries and determine the vectors of development of
scientific and innovative activities, a set of indicators is proposed:
• The share of innovative products in the total volume of shipped products (component
„Production“);
• The share of expenditures on innovative, scientific activities in the country's GDP (component
„Investments“);
• The share of employees engaged in innovative, scientific activities in the total population of the
country (component „Intellect“);
• The share of exports of scientific and high-tech products in the total volume of the country's
exports (component „Export orientation“);
• Investments in fixed assets by type of activity „Research and Development“ (component
„Infrastructure“).
The following calculations are made according to the proposed assessment system for the Republic of Belarus
and the People's Republic of China (Figure. 6).
Figure 6: Comparative assessment of the vectors of scientific and innovative development of Belarus and China
in 2019.

Source: Science and innovation activity of the Republic of Belarus. 2019. - Stat. collection
3. Conclusion
The presented calculations indicate the existing potential in the development of cooperation with China. The
positive dynamics of changes in the indicators in Belarus is determined, first of all, by the factors of high-tech
research and innovation: the development of intellectual resources, an increase in the level of high-tech
manufacturing, an increase in the volume of high-tech products. Every year, there is an increase in the funds
120

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

accumulated in the country budget for research and the creation of innovative developments. However, despite
the positive dynamics, there is a lag in terms of GDP, in comparison with developed economies. There is also an
urgent need to find reserves, but - first of all - to attract foreign investment for the development of the material
and technical research base in order to introduce a model of innovative development of the countries’ economies
(Shashko, 2015; 2020i; Sklyarova, 2012; Nesterova, 2009; Terebova, 2010; Khogoeva, 2011; Maeva, Zonova,
2011a).
The strategic task of the partner countries is the formation of a set of large-scale innovative projects, primarily in
the industrial sector, creation of innovative industrial international clusters, development of an international
scientific and innovative infrastructure, development of the intellectual potential of countries in order to ensure
increase of competitiveness.
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Abstract
The paper employs an innovative measure of monetary situation (MPSI) based on an alternative interpretation of
short-term shocks to money velocity (V). It is used to test for evolution of labor market response to intended
(and unintended) changes in the monetary situation. The case studied is Japan. Such choice is motivated by (1)
high quality statistical data, and (2) rigidity of domestic labor market. A simple regression analysis, in VAR-like
model, delivered a picture of changing private sector response to modifications in monetary situation. There
were five sub-periods over 1963-2020, in which legal and institutional framework of the Japanese labor market
resulted in different effects of the monetary policy.
Keywords: Monetary policy, Quantity Theory of Money, Japanese labor market, labor market rigidity, Japan.
JEL Codes: E52, E51, J40
1. Introduction
Bernanke and Blinder (1992), and then Bernanke (in many seminar talks as an Academician, and later, as FED
Chairman) presented the two most important and, at the same time, the most controversial questions in monetary
economics. The first one is about ability of monetary policy to affect the real economy. The other one is about
transmission channel(s) that monetary policy affects economic agents. These questions are important for
justifying the role of the central bank and necessity of its independence, along with responsibility for stimulating
the economic activity of the real sector. The current paper takes on a quest to investigate one of the hottest issues
in this area: influence of monetary policy on domestic private sector, and society in regard to labor market.
Market in focus is a hot topic of political discussion in every country. This is because institutional design and
legal framework of the labor market drives a trade-off between flexibility of economic adjustment for firms, and
security of employment for households. Flexibility refers to the ability of market participants to adjust to any
new situation, and achieve equilibrium after any domestic and/or external shocks. When talking about security of
employment, certain social issues are raised.
The country in focus is Japan. It is famous for its specific employment rules, and unique labor market
institutions. Numerous countries, including Japan, restrict unemployment at the cost of flexibility of wage, or
flexibility of labor endowment adjustment. Restricting private sector in its ability to respond to fluctuating
economic situation generates an economic policy issue. A resulting problem faced by the central government is a
decreased efficiency of instruments used to influence economic activities.
The research question is: are there any significant effects in the labor market situation that could be attributed to
changes in domestic monetary situation? Investigating possible answers to this question the current paper
focuses on labor market situation captured by the labor market tightness indicator. This is the most prominent
labor market measure in Japan. It is then cast, in a regression exercise, against an innovative indicator of the
domestic monetary situation. There have been many changes to the way monetary policy has been defined and
implemented, after traditional instruments failed to perform, and under price stability or even persistent
deflation. Therefore, any study that endeavors into such analysis of periods including more than just one single
policy framework, must utilize non-standard measures of monetary situation. One should employ therefore
methods, and indicators, independent from the way monetary policy is defined, and then implemented. Studying
response of the labor market in Japan to monetary situation the study employs an innovative approach. It is based
on proxies of high-power money supply and transactional money demand, considered jointly.
How economic agents recognize intentions of the central bank? Really few households study residuals from
regressions for un-borrowed reserves, or analyze intentions included in monetary policy council minutes. What
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really influences decisions of the private sector is the actual liquidity in the domestic economy. It is witnessed,
and experienced firsthand at each and every transaction. This, in turn, brings a conclusion that what underlying
society really understands as monetary tightening/loosening refers to an interplay between the total value of
payments (for goods and services), and high-power money that is made available to settle associated
transactions. It works this way at the microeconomic level of a household, and a single firm. When aggregated, it
reflects the monetary policy-generated conditions, in which all economic agents make their decisions. As such, a
central bank can’t really entirely control the monetary situation domestically. It has a potential of influencing it
via injecting high-power money, over which it maintains certain degree of control. According to the earliest
contributions to monetary theory by Henry Thornton (1802), a successful central banker should adjust quantity
of money in circulation to the underlying economic situation, in order to keep prices stable. As pointed out by
Christiano et al. (2007), in reality, the only variable controlled directly and credibly by a central bank is (highpower) money. The other side influencing the monetary situation (i.e. number, and value, of transactions) is
beyond monetary policy control. One may claim that there is such a potential, but it exists only conditionally,
and with a substantial lag.
This paper reports changes recognized in the manner monetary policy was influencing the labor market in Japan
over the period from 1963 to 2020. The monetary situation effectively generated by the Bank of Japan were
captured by the Monetary Situation Indicator (MSI). The proposed method is based on an alternative
interpretation of short-term shocks to money velocity (V). Statistical data used for developing this new monetary
variable came from the Bank of Japan (money supply quarterly) and the Cabinet Office (the nominal Gross
Domestic Product quarterly). The labor market situation was measured by the labor market tightness indicator,
defined as job offers-to-job seekers ratio. This variable was also provided by the Cabinet Office.
The paper is organized as follows. Section II presents briefly economic history of in Japan (1957-2018). That
period is divided into 5 sub-periods, based on changes in macroeconomic situation. It happens that monetary
policy and labor market interplay was changing its nature over time. Only by studying distinctive periods
separately one can derive consistent results. Section III offers a short description of the MSI methodology used
to capture domestic monetary situation. Section IV presents VAR-based regression analysis of the labor market
response to changes in monetary situation in Japan, in five distinctive sub-periods over the period from 1957 to
2018. A discussion on the results follows. Section V concludes.

2. A Brief Economic History of Japan and Its Labor Market Situation from 1957 to 2018
Readers interested in detailed and systematic analysis of the legal and institutional framework of the Japanese
labor market over the period from 1957 to 2018 should refer to Masui and Młodkowski (2019). In the current
paper we restrict our narration to macroeconomic situation and unemployment developments over those years.
Surprisingly to many external observers, Japanese managerial solutions depreciated line employees and were
abusing them to maximize corporate profits. Central government had to tackle serious socio-economic problems
resulting from profit-oriented private sector. Developments in Labor Law in Japan since the 1960s were a
response to new ways managers developed to circumvent previously introduced labor protection solutions. One
should note that after the initial attempt to develop labor union movement in the early post-war era, this form of
protecting employees’ interests failed in Japan. Managerial attempts to abuse workers spurred protests. Back
then, there were serious strikes commonly organized in 1950s, and still in early 1960s. However, cruel and
cunning managers managed to break those protests. After that initial experience with unsuccessful labor union
movement, resolutions of labor-related disputes went a different way. Japanese economic system utilized
trilateral negotiations, based on mutual understanding (Kume 1998). The third party in such labor-issuesnegotiations was the central government.
The current empirical investigation is organized according to periodization of Japanese economic history
introduced to the literature by Masui and Młodkowski (2019). Changes in the domestic economic system, and
related modifications to legal and institutional framework, allowed for distinguishing the five following subperiods:
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Changes in the underlying legal, and institutional framework in each of those sub-periods required estimation of
VAR model parameters separately for each of the abovementioned periods. Only then one can obtain
methodologically consistent, and robust results.
An alternative approach to dividing the Japanese labor market history can be found in Kume (1998, p. 15): the
first period: 1945-1960, the second period: 1961-1975, the third period: 1975 – present. The current study
focuses on monetary situation and its potential impact executed on employment. Japanese central government
has arranged for labor protection against abuse-prone corporations, developing both, the Labor Law, and labor
market institutions. The legal and institutional framework are considered therefore as exogenous. In the same
time, the Bank of Japan that assumed the responsibility for stimulating economic activity, and this way
employment. Thus, the division of modern Japanese economic history into 5 sub-periods matches much better
the changes to the underlying labor market framework responsible for its response to monetary situation.
However, government legislative initiatives related to labor protection were making the central bank efforts
more, or less, efficient over the studied period, as shall be revealed below.
The very first period of Japanese economic history covered by this analysis (1957-1969) can be called the
unbelievable growth miracle. The official statistics (Figure 1a) show the annual rate of real output growth close
to, and often exceeding 10%.
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Figure 1: Real GDP annual percentage change in Japan, 1957-2018.

Source: Author, based on International Financial Statistics, IMF, Washington D.C.
Japan experienced high real economic growth from the end of the 1950s to the beginning of the 1970s, with only
one one-year slowdown in 1965. The first and the second oil shock hit Japan hard in 1970s (Figure 1b), reducing
its growth pace to, and below, 5% since then. The growth rate of the real GDP experienced a sharp decline and
the economy entered a recession (1974-1976) caused by the oil shocks. Additionally, Bretton Woods system
collapse was the eve of floating Japanese yen from 1976. Yen systematically appreciated, starting from the initial
peg at 1 USD = 360 JPY. It has added to general macroeconomic volatility, and it has made the exchange rate a
subject of concern for monetary authorities since then. From the second half of the 1970s, the Japanese economy
started to experience a strong appreciation of the Yen.
Labor market situation over the same period was developing accordingly. The effective ratio of job-offers-to-jobseekers rose year by year and reached 1.0 in 1967 (Figure 2a). The unemployment rate showed a tendency
toward stabilization at the lowest level in post-war history. Well-suited central government policy effectively
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improved matching of job seekers skills with job offers requirements. The unemployment rate during the both oil
shocks was maintained at a relatively lower level in comparison with other industrialized countries. However,
the effective ratio of job-offers-to-job-seekers decreased sharply and remained well below unity (Figure 2b). An
increase in energy and materials’ costs, due to higher price of crude oil forced Japanese industry to reduce other
costs. It was done mainly by the mean of decreasing employment. The rise in unemployment and the decline in
the effective ratio of job-offers-to-job-seekers reflect this kind of adjustment (Figure 2b).
Active labor market policies by the central government were implemented for the first time in its post-war
history only after year 1960. In the preceding period (1945-1960) relations between labor, management and the
government were chaotic and turbulent (Kume 1998).
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Figure 2: Unemployment Rate and Labor Market Tightness (Effective Ratio of Job Offers-to-Job
Seekers) in Japan, 1963-2019

Source: Author, based on Labor Force Survey by Ministry of Internal Affairs and Communications; and
Ministry of Health, Labour and Welfare.
Stabilization policies by the government and social responsibility-motivated efforts by firms have been
recognized as effective in minimizing the consequences of the second oil shock. Due to a well-suited policy
response, the second oil crisis did not seem to have a lasting impact on the Japanese economy. However, the
GDP growth rate remained at low levels still at the beginning of the 1980s. This was a result of the fact that
economic growth in Japan mostly depended on exports. Japan’s external sector suffered, as a result of stagnation
in its major overseas markets. The unemployment rate, which had been below two per cent until 1975, increased
and reached three per cent at the end of 1987 (Figure 2c).
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Tachibanaki (1987) claimed that in the early 1980s composition of the labor force changed. It was due to
discouraged women, who lost the will to seek jobs, leaving the labor market permanently. Thus, the official
statistics onwards describe a different labor force than before. The lower participation rate of women after, the
second oil shock (Tachibanaki, 1987), prevented the official unemployment rate from rising drastically. Sugeno
(2006) explained that there were clear differences between genders in regard to available occupational
categories, opportunities for job training and promotion, and the length of service. All together they made it
difficult for women to achieve high (or even equal) social status. Interested readers should refer to study by
Raymo and Lim (2011), who offer a deeper insight into decisions by Japanese women in this regard.
The Plaza Agreement signed in 1985 resulted in further strong appreciation of Yen (by 51 per cent over 24
months afterwards). Kurosaka (1988) explained that Japanese firms continued exporting by cutting sharply
production costs to maintain their competitive position. The unemployment rate continued to rise for two years
until 1988, as managers kept reducing labor-related production costs. Then, it started decreasing until the end of
the bubble economy. Over the same 24-month period (1985-1987), the effective ratio of job offers-to-job seekers
remained stable. From 1988 it started rising, reaching 1.4 (annual average) in 1990 (Figure 2c). Such situation
reflected increased demand for labor in overheated economy, and resulted in shortage of labor. It was suffered
mainly by small and medium-sized enterprises (Sugeno 2002). The period following the bubble economy would
probably witness much higher unemployment in Japan, but SMEs absorbed released workers at that time.
From the beginning of the 1990s the Japanese economy entered a period of stagnation. It was-called “the Lost
Decade” (or “three decades” as we may say today in 2020). The situation of the labor market was not severe
until 1997 (Genda 2004). Few sectors (construction and services) along with various SMEs contributed to
sufficient job creation back then. Starting from 1997, the unemployment gradually increased. Corporations
handling the undeniable reduction in domestic demand reduced the number of newly employed workers, having
serious legal restrictions on laying off those already employed (Masui and Młodkowski 2019).
In early 1997, economy was in transition. There were even first signs of a recovery from the post-bubble
stagnation (Młodkowski, 2010). Unfortunately, it was just an eve of the 1997-1998 Asian Crisis, when external
factors depressed already struggling Japanese private sector. Corporate bankruptcies rose rapidly in 1997 to 11.0
per cent and to 15.3 per cent in 1998. Those bankruptcies were mainly filled for by financial institutions.
The unemployment rate responded directly to this economic slump (Figure 2e). The main reason was in financial
problems experienced by SMEs in the construction industry and service sector (Genda 2004 and Abe 2005).
The first period of prolonged stagnation seemed to be over after year 2002 (Figure 1e). It was believed that Japan
will enjoy another long period of economic boom, like in 1980s. Such expectations and hopes did not survive
beyond the second half of 2008. At the beginning of 2009 the Japanese economy collapsed again (Figure 1f).
A significant change in the domestic policy mixt came in 2012, when Shinzo ABE assumed the position of the
Prime Minister. The most recent economic policy era started effectively from 2013, and was labeled Abenomics.
The main ideas of it were unprecedented monetary easing, and heavy public spending, and structural reforms. In
the literature one can find more on this policy under “three arrows” theme. Policy mix by Abe’s administration
was recognized as successful. The Prime Minister received wide appreciation among domestic businessmen. As
of 2020, Abenomics was deemed as efficient in stimulating economic activities domestically, and attracting
foreign capital to Japan. Appreciation of Japanese yen until early 2020 seem to confirm positive evaluation of
Shinzo Abe policy mix.
Abenomics brought substantial improvements also to the domestic labor market situation. It was a long upward
trend that peaked around 2019/2020, when tightness indicator hit its 20-year high. Already in 2017, the
unemployment rate was the lowest since 1995. One should remember that there are other forces in play. This is
Japan that entered a period of population decline, resulting in shrinking cohort of labor force. According to
official projections, over the next 30 years the population will implode, which will create a very different
situation in the Japanese labor market. No other country is expected to suffer such a sharp drop in the number of
citizens. However, the historical developments are the focus of our study, and this is monetary policy that is
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deemed as able to drive labor market situation, to the statistically significant degree.
The new quantitative easing in Japan, as part of Abenomics, resulted in a situation experienced also by several
other central banks. Zero Interest Rate Policy (ZIRP) created unprecedented challenges for monetary policy
implementation, as the previously most popular instrument became somehow unavailable. As such, all the
methods of capturing monetary situation, and its changes, based on interest rates, became unavailable under
ZIRP. The current empirical study suggests that MPSI remains most efficient method, no matter the monetary
policy framework. Assessment of restrictiveness based on velocity of money works independently of monetary
policy framework, delivering consistent and correct results under all possible monetary policy regimes.

3. MSI method for capturing monetary situation
The literature on measuring monetary policy offers a wide variety of restrictiveness measures. They are very
often based on interest rates (Ng, Smith, and Smith 1999, Goodfriend 1993) or focus on specific market rates
(Nilsen 2002). Another wide group of restrictiveness measures utilize monetary aggregates (Abell 1991). For
some time, a popular approach, especially in case of studies on monetary policy by FED utilized non-borrowed
reserves (Bernanke and Mihov 1998). A very different approach to restrictiveness is when it is captured by an
index, like the MCI by Freedman (1994). A separate group of measures is based on the “narrative approach”. The
most prominent example here is a study by Friedman and Schwartz (1963), cultivated later by Romer and Romer
1989, and Boschen and Mills 1991. This method recognizes timing of monetary impulses (but not their strength)
on the basis of the content of monetary policy documents (like FOMC minutes). There are also studies utilizing
an eclectic approach. Examples of methods as a combination of several of the aforementioned ones to recognize,
and measure, monetary shocks are studies by Christiano, Eichenbaum, Evans (1996), or by Kashyap and Stein
(2000).
All of these methods are dependent on the monetary policy framework, including specific time-specific
instruments, and goals of the monetary policy. They are also sensitive to exchange rate regime. As a
consequence, any changes in the aforementioned characteristics make these methods unable to continue with
correct recognition of restrictiveness changes. The method proposed and utilized in the current paper for
Japanese labor market response to monetary policy study is free from such limitations. It has been derived from
the very first ideas of monetary economics found in the literature. It belongs to quantitative theory of money
domain. The recent return to quantitative easing, as the omnipresent policy by most central banks in the world
indicates that this is the right approach for capturing monetary situation in the national economy, and it always
has been.
Henry Thornton (1802) defined several basic rules for successful central bankers referring to the exchange
equation (MxV=TxP) not yet labeled as Fisher’s Equation indirectly. One of his directives (No.3) states that the
money supply growth rate (δM) must be adjusted to the growth of trade volume (δT). One can conclude that this
is a prescription for the neutral monetary policy – in other words, keeping the T/M ratio constant. Departures
from the neutral stance are best suited only for special situations. Monetary authority should increase money
supply only, when temporary increase in money demand is observed. The opposite policy, an increase in
restrictiveness, is appropriate when capital outflows are observed together with a dissatisfactory exchange rate.
Otherwise the T/M ratio should be kept constant.
Analyzing a monetary situation in Thornton’s tradition one may employ a measure based on money velocity (V).
Using the velocity of money, as a proxy for monetary situation is possible. It allows for the following
interpretation. When the (TxP)/M ratio increases, it reflects lower money supply relatively to the actual money
demand. Therefore, it can be associated with a restrictive monetary policy (even if in reality unintended by a
central bank). When (TxP)/M ratio declines, it means that there is an increase in money supply relative to money
demand. One can interpret it as an increased liquidity, and as such, as an expansionary monetary situation (even
if not intended to be like that by a central bank). Such short-term shocks to money velocity are observable only
when monetary base (M0) is used for GDP/MONEY calculations. These short-term fluctuations of V are entirely
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part of the monetary policy transmission process, as suggested already by Reynard (2007).
The MSI brings information about the timing, nature and relative strength of all changes in the monetary
situation. It is very important to remember that with this method one can even test for accuracy and the
efficiency of monetary authority. There can be a situation in which decisions create a mismatch with the
underlying economic situation about increase in restrictiveness result in expansionary monetary policy and vice
versa. The MSI and Romer and Romer (1989) approach can verify actions of every central bank.
The MSI is defined as the first difference of money velocity. For the purpose of the study, money velocity is
derived from the Fisher’s equation as a ratio of nominal GDP and nominal monetary base: V=GDP/M0. Increase
in velocity indicates restrictive monetary policy stance, slowing down circulation indicates expansionary stance
and realizations close to zero (subject to variance-based variable filtering) are associated with neutral monetary
policy. For more details, see Młodkowski (2009, 2011, 2015, 2020).

4.

Labor market response to monetary policy in Japan

In order to test for labor market response to monetary policy a reduced VAR model was employed. The
endogenous variable is a proxy of the labor market situation: the labor market tightness indicator. It is defined as
a ratio of job offers to job seekers (JOJS). This approach allows for considering jointly all developments on the
demand (jobs offers) and the supply (job seekers) side of the market. Endogenous variable is generated by an
autoregressive process that depends on its earlier realizations and, in the same time, is cointegrated with the
monetary policy of the Bank of Japan. Monetary situation in the model is represented by the Monetary Situation
Indicator (MSI). There are some similarities in the design of JOJS and MSI. Both variables contain information
about developments in demand and supply, JOJS for the labor market, and MSI for the whole national economy
in regard to money. The design of MSI makes it stationary. However, the original JOJS variable is not stationary
for Japan over the period under analysis (figure 8 and table 1).
Figure 8. The original jobs-offers-to-jobs-seekers (JOJS) series and DLJOJS, 1963-2020.

Source: Authors.
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Unit root tests for the whole sample revealed the following features of time series employed in the model.
Table 1. Unit root test for 1963 Q3 – 2019 Q4. Critical values: 5%= –1.942; 1%= –2.577
Variable t-ADF
MPSI
–12.532
JOJS
–0.68030
DLJOJS –12.638
Source: Authors.
Correlation for the whole sample period between MSI and DLJOJS is at -0.037681, when no lags are considered.
This suggests that there are no simultaneous co-movements in the analyzed time series. One should not expect to
observe a simple, direct, and immediate response from a highly regulated market that operates on terms far from
pure competition. Therefore, there is no contemporary MSI variable among explanatory variables.
The model for quarterly data assumes DLJOJS, as the endogenous variable. Then lagged DLJOJS and lagged
MSI, are explanatory variables. There is no constant included in the model due to its meaningless interpretation
for the changes in job offers-to-job seekers ratio.
k

k

n =1

n =1

DLJOJSt =  an DLJOJSt −n +  bn MSIn +  t

(1)

Testing for an optimal lag-length was based on three criteria: Akaike Information Criterion (AIC), Schwarz
Criterion (SC) and Hannan-Quinn criterion (HQ). Table 2 presents results for different lags used.
Table 2. Optimal lag-length statistics.
Number
of Parameters
observations estimated

Lag
quarters

168

3

168

in
SC

HQ

AIC

1

-4.9879

-4.7418

-6.0401

5

2

-4.6645

-4.685

-5.2624

168

7

3

-4.6297

-4.6115

-4.878

168

9

4

-4.5784

-5.0873

-4.6699

168

11

5

5.4029-

-5.6792

-4.7822

168

13

6

-5.4477

-5.7018

-6.0908

168

15

7

-5.5084

-5.7405

-6.0927

168

17

8

-5.5595

-5.7694

-6.1373

168

19

9

-5.6188

-5.8066

-6.139

168

21

10

-5.6352

-5.8009

-6.1489

168

23

11

-5.6943

-5.8261

-6.1492

168

25

12

-5.7046

-5.838

-6.1654

Source: Authors.
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Two of the tests employed (AIC, SC) indicate that the best lag-length is 4-quarter long, while the HQ criterion
indicates a 3-quarter long lag. This allows choosing the 4-quarter lag in designing the model for studying labor
market response to monetary policy in Japan from 1964 to 2020.
Data sources
Original time series required for estimations were provided by the Bank of Japan via its website. Information
covering quarterly money supply (M0) from 1964Q2 to 2020Q1 should be perceived as highly credible and
accurate due to central bank competence in controlling this variable (Christiano et al. 1996). Other data: the job
offers-to-job seekers quarterly was provided by the Ministry of Health, Labour and Welfare via its website, the
nominal Gross Domestic Product was provided by the Cabinet Office via its on-line database.
Estimation method
For the purpose of estimation of VAR models the OLS method was used. PCGIVE software was used for
creating database, decriptive statistics, formulation of models and estimations. Database in PCGIVE format is
available from Author on request.
Results
Empirical analysis based on the VAR model with the labor market variable as endogenous one and monetary
situation as exogenous one revealed evolution of propagation mechanism. Table 3 presents results of estimations
with statistically significant coefficients in bold font (at 5% confidence level). One can conclude that DLJOJS is
driven by an autoregressive process with interference from monetary policy with two- and three-quarter long
lags. In the first two sub-periods the observed response of the labor market to monetary situation was after twoquarters. In the two most recent sub-periods, the sign of the response is the same, but the response is observed
after a bit longer lag (three-quarters).
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Table 3. VAR models for quarterly data. 1963-2019.

Variable

2012
1964 (2) to 2019 1964 (2) - 1969 1970 (1) - 1979 1980 (1) - 1991 1992 (1) - 1996 1997 (1) - 2012 (2) (4)
(4)
(4)
(4)
(4)
(1)
2019
(4)

DLJOJS_1

0.1195

0.4715

0.3366

0.1010

0.3935

0.1407

0.0401

T-statistic

2.287

1.653

1.979

0.857

1.693

1.258

0.339

DLJOJS_2

0.0582

0.2370

0.2227

0.1748

0.2320

0.1352

0.0063

T-statistic

1.187

0.813

1.292

1.593

0.949

1.326

0.048

DLJOJS_3

-0.1479

-0.0779

-0.3114

-0.1926

-0.2503

-0.2123

0.1002

T-statistic

-3.033

-0.257

-1.835

-1.783

-1.154

-2.049

0.898

DLJOJS_4

0.6349

0.3705

0.3977

0.6289

0.5412

0.5829

0.7955

T-statistic

13.179

1.528

2.392

5.730

2.463

5.625

6.840

MPSI_1

-0.1455

-0.7648

-0.5532

-0.1205

-0.1623

0.2272

0.2584

T-statistic

-2.140

-1.579

-2.403

-1.182

-0.979

1.755

0.914

MPSI_2

-0.0853

-0.6389

-0.3448

-0.1920

0.1045

-0.0444

0.2552

T-statistic

-1.252

-1.164

-1.418

-1.957

0.651

-0.341

0.940

MPSI_3

-0.2361

-0.4739

-0.0356

-0.2754

-0.3595

-0.3657

0.0969

T-statistic

-3.498

-0.804

-0.140

-2.897

-2.271

-2.915

MPSI_4

0.1188

0.5038

0.4459

-0.0816

-0.0576

0.0371

T-statistic

1.716

0.960

1.899

-0.775

-0.306

0.267

R-squared

0.750

0.851

0.785

0.924

0.931

0.618

0.908

1.140

1.497

1.551

1.429

1.696

1.203

1.708

MPSI
T-statistic

-0.377
0.1449
-0.605

DurbinWatson

Source: Authors.
For the whole period, the T-statistic on the DLJOJS-4 variable is 13.179, distantly followed by MPSI-3 at 3.49.
The T statistics show which explanatory variables are “doing the work”, of those being used. For the 1960s data,
the same variable’s T statistics are 1.528 and 2.392, very much smaller. The highest (and most stable) T statistic
variable in this 1960s case is MPSI, with 1-quarter lag. However, there is not even one variable that may be
considered statistically significant in that particular period. In the 1970s, the highest T statistics are on MPSI-1
and DLJOJS-1, and their absolute value is almost identical, just like in the preceding period. In the following
three periods, from 1980 to 2012, all three models present a very similar pattern. The highest T statistic is
typically DLJOJS-4, as for the whole period (falling only for the post-bubble economy severe recession 19911996). Around the middle 1990s MPSI-3 is still slightly lower than DLJOJS-4, but generally the most significant
of all monetary policy lagged variables. The most recent period (of Abenomics) seems to disconnect the labor
market from monetary situation, and only the autoregressive nature of DLJOJS is statistically significant.
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That all suggests that there has been some structural change in this market between the 1960s and 2020 which
began as a market with essentially an instant response (to MPSI), but which changed to a slow response (MPSI3). The Durbin Watson on the whole period of 1.14 (below 2) suggests lags greater than 4 may play some role
too. This probably is not true in the 1960s, although the low DW may be a consequence of the structural change
taking place in this market.
In the model estimated for the whole period, monetary policy affects the labor market tightness indicator in a
statistically significant way after three quarter long lag. For the period from 1964 to 1969, as well as 1970s, and
the post-bubble economy recession (1991-1996), we obtain no statistically significant parameters. There was a
change in the labor market response to monetary situation after the recession (1991 to 1996). From 1997 to 2012
the model indicates that expansionary monetary policy led in the post-Asian crisis period to improving the labor
market situation. This is an encouraging observation. We suggest that due to legal framework reforms, described
by Makoto and Młodkowski (2019), Japan became more flexible in responding to internal, and external shocks.
As a consequence, an active economic policy (monetary policy) is able to facilitate moving away from the
economic crisis or, at least, lessen its severity. The efficiency of monetary policy is gradually increasing, which
is reflected in growing absolute value of MPSI-3 parameter (from -0.27 in 1980s to -0.35, and then to -0.365 in
the period preceding Abenomics), and is higher than in the 1970s (-0.0356), delivering tangible effects after three
quarters. There is still an interesting result for the 1970s, when monetary policy executed an impact on the
domestic labor market with just one-quarter lag. The sign of the coefficient is positive and statistically
significant. A similar situation was present in the period preceding Abenomics. In both periods (1970s and 19972012), after 2-quarters, estimations delivered statistically significant coefficient for MSI with a negative sign
(and a higher absolute value). This result is in line with the theoretical setup. The coefficients for the
“blossoming 70s” may be interpreted, as a result of an interference of external factors, not included in the model.
It is further supported by a sudden drop in the R2 for this particular sub-period. In the period 1997-2012 there
may be a significant interference of external factors too. One may consider the Asian crisis of 1998, and then the
2008-crisis, as responsible for a very similar pattern of results. As is explained below, there were significant
changes to the legal and institutional framework of the domestic labor market in Japan in the 1970s. These were
followed by the bubble-economy, when monetary policy lost its grip (Table 3, column 5). Latter reforms allowed
regaining of some flexibility of the labor endowment adjustment mechanism, and thus revitalized propagation
mechanism for the sake of the whole national economy. However, the most recent period of Abenomics seems to
deliver surprising results. Even though the applied policy-mix has been widely appreciated for its effectiveness,
the model does not show any significant contribution from the monetary policy of the Bank of Japan. The
economic policy over the period from 2012 to 2020 was intended to revitalize the national economy by the fiscal
and monetary stimulus. Expansionary stance in both areas brought positive effects, but the VAR model suggests
that this was not monetary, but rather the fiscal ‘arrow’ that is responsible for Shinzo Abe’s success.
When discussing and interpreting results, one has to focus therefore on the legal and institutional framework
developments that took place in the 1970s, as discussed by Masui and Młodkowski (2019). Changes in the
estimated parameters match the changes in the employment practices, and in the legal framework of the Japanese
labor market between the 1970s and the 1980s. In particular, those were (1) a change of employment adjustment
practices by employers; (2) a change of industrial structures; (3) active participation of female workers in the
labor market (Masui and Młodkowski 2019).
The first hints about these crucial legal and institutional changes can be found in Hashimoto (1993). He claims
that the “Employment Insurance Law” (1974) made employment in Japan less volatile over the business cycle.
As a response to this legal act, Japanese firms started to adjust endowment of labor by gearing hours worked, and
not by the standard way of dismissing workers during a recession. This was nothing else, but a rational response
of the private sector to the “Employment Insurance Law” that degraded the propagation mechanism of monetary
policy captured by the VAR model. The weakening of monetary policy influence in the bubble-trouble period
was a result of introducing the “Case Law Establishing Doctrine of Abuse of Right of Dismissal” in the late
1970s. This particular act contributed to stabilizing the ratio of job offers-to-job seekers in the 1980s, compared
to the situation in the 1970s. It might have also contributed to stable, and low unemployment after the second oil
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crisis. This means that if anyone wants to study the response of the labor market to the economic situation using
job offers-to-job seekers, results will be blurred from the 1980s, because of the systemic change in legal
framework and the permanent change in adjustment to economic downturns by the private sector.
Secondly, concerning the economy’s structure, the share of the tertiary industries rose while that of the primary
sector rapidly declined (Masui and Młodkowski (2019)). The tertiary industries include services with a variety of
jobs. Thus employers need diversified employment patterns in order to perform efficient job allocation within the
“internal labor market”. The enactment of the “Law to Secure Reasonable Operation of Worker Dispatching
Enterprises and Proper Employment Conditions of Dispatched Workers” (1985) reflected this change in the
structure of the Japanese economy.
One may question whether this legal act was an adjustment to those deep changes in Japan or an attempt to cope
with problems resulting from these changes in the structure of the national economy. It seems that this law of
1985 did not have any significant impact on creation of jobs for dispatched workers. Part-time work was already
back then the major form of nonstandard employment. This was because the number of occupations, to which
workers were allowed to be dispatched was highly restricted. This restriction was gradually relaxed first in 1999,
and then in 2003. These changes may, therefore, be responsible for the increased flexibility of the labor market
observed in our research for the most recent period.
The appreciation of the Japanese Yen, and fierce competition resulting from dynamic globalization in the 1980s,
created incentives for reducing labor costs intensively. To interpret the VAR model estimation results obtained
for the bubble-trouble period, one should refer also to Houseman and Osawa (2003). These Authors point out
that part-timers, temporary workers and dispatched workers were getting lower wages, few fringe benefits, and
were experiencing lower job security1 than the regular full-time workers. Nagase (2003) claims that there was a
significant wage gap between regular and part-time workers even, when factors, such as education, and tenure
were controlled for. Thus, workers having nonstandard employment terms were preferred by Japanese firms.
Houseman and Osawa (2003) reported a steady increase in the number of vacancies for part-time jobs since the
late 1970s. Reduction of labor costs was the priority for Japanese producers, in order to compete in global
markets. The use of the nonstandard employment forms, particularly part-time, has become very popular in
Japan since then.
According to the Labor Force Survey by the Ministry of Internal Affairs and Communications, the proportion of
workers having nonstandard employment terms over the total labor force in 1984 was 15.4%. It does not seem to
be high, compared with the share at 34.1% in 2008, and most recently 36% in 2020. This share was growing
steadily in the 1980s reaching 20% in 1990. Non-standard employment terms were useful for employers because
endowment of labor could be flexibly adjusted by unrestricted and discretionary changing the number of workers
over a business cycle. In the 1980s, the share of flexibly adjustable labor force was still too low to allow for
effective adjustments. However, it reached a sufficient level to be meaningful already in the 1991-1996 period.
Narration based on regression results is as follows: (1) introducing rigid labor market rules in the late 1970s, led
to (2) loosing grip by monetary policy in the 1980s, but (3) flexibility of market adjustment was regained at the
beginning of the 1990s, due to the substantial, and sufficient share of non-standard workers in the total labor
force employed in Japan. The resulting ease to adjust endowment of labor was one of reasons why legal acts
allowing nonstandard employment terms facilitated Japanese employers in maintaining competitiveness.
It was explained by Sasajima (1993), that the labor market in Japan was not as flexible as labor markets in other
industrialized countries in its post-war history. The flexibility of the labor market, and awareness of the
flexibility importance were not sufficiently discussed (Sasajima 1993). This was partly due to the low level of
the official unemployment rate in Japan. Lack of flexibility was not only a result of the legal framework, but it
originated from the everyday employment practices of Japanese corporations. The accumulated human capital
was perceived as firm-specific. Workers tended to engage in a wider range of closely related jobs at Japanese
The phrase “job security” (used in Housman and Osawa 2003) means stability of jobs for employed workers, or how long workers are
expected to be retained in their current job (having strong job security is equivalent to being assured of having lifetime employment).
1
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firms (Itoh 1994). Another important factor was related to the period workers were working for the same firm.
This was one of the most important factors, considered for promotions, and for obtaining a wage raise. Japanese
firms generally tended not to value any prior work experience gained at other firms. This stands in contrast to
practices at the American and European firms. In addition, legal and institutional framework established in the
1970s encouraged Japanese firms to retain their employees for as long as possible. Adjusting labor endowment
was done by changing the number of hours worked. Thus firms and workers have been able to make a long-term
employment relationship and the “internal” labor market2 rather than the “external” labor market played the
critical role in achieving the low unemployment rate in Japan.
Thirdly, one has to point out that female workers actively participated in the labor market from the mid-1970s to
the beginning of the 1990s. During that period, from the late 1970s to the beginning of the 1990s, the share of
women in the labor force was steadily increasing and their participation rate reached 50% in 1990 (Masui and
Młodkowski 2019). This tendency did not seem to be affected by the business cycle, or monetary policy in any
manner. One of the reasons was the number of discouraged female workers that have been decreasing since the
late 1970’s (Tachibanaki 1987). This was because women had a strong motivation to be employed obtaining
convenient part-time jobs, which were more and more common in Japanese economy. There have been also two
other explanations for this change in work incentives for women. Firstly, the number of women, who enrolled in
an institution of higher education was increasing. It peaked during the 1980s (Masui and Młodkowski 2019).
This increased advancement rate provided women with incentives to capitalize on their effort invested in getting
higher education. Secondly, the labor market policies aimed at stabilizing employment gave married females
additional incentives to work, in order to support family budgets. Since the number of working hours was
flexibly reduced in the recession, income of male workers was decreasing due to a reduction in overtime. This,
likely, suppressed the budget of an average Japanese family, and generated demand for additional income from a
side-job.
That change in preferences and incentives reduced the number of discouraged females, who were leaving the
labor market during economic slowdowns. As pointed out by Tachibanaki (1987), the meaning of “discouraged
female worker” differs between the 1970s and the 1980s. In the latter period, discouraged women tended to
become involuntarily part-timers, or to remain unemployed, when it was difficult to find full-time, or regular
jobs. This tendency was in part due to the prevalence of part-time (or other temporary) jobs that were making the
labor market more flexible. In addition, since the income growth of male workers in Japan slowed down after the
mid-1970s (World Economic Survey 1999), female workers (in particular, married women) continued to
participate in the labor market. This means that in the 1980s the Japanese economy could no longer expect the
gap between labor supply and labor demand to disappear by simply a decline in the number of female workers
due to the discouragement effect. Macroeconomic fundamentals together with rigid legal and institutional
framework in the 1980s led to the creation of more flexible employment forms. This enabled workers, no matter
their gender, to find jobs more easily, and strengthened the job reallocation function of the labor market since the
beginning of the 1990s.

5. Conclusions
It is believed that there is a trade-off between the flexibility of the labor market and the stability of employment.
Certain political decisions during the 1970s in Japan, resulted in developing a rigid legal and institutional
framework of the labor market. It threatened the competitive position of domestic enterprises. However, since
the beginning of the bubble economy period, legal framework changes and everyday employment practices at
domestic firms led to a new setup. It was achieved in its full operating capacity in the 1990s. The new setup was
based on non-standard terms of employment. At the beginning of the 1980s, the share of a flexibly adjustable
endowment of labor in total labor was still not enough to buffer shocks, including monetary ones. However, the
2

The internal labor market is the market "inside" or "within" a firm. The main objective of the firm in this market is to allocate the right
employees to the right jobs. The external labor market is the market outside firms, where job seekers and firms with vacant jobs meet.
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end of the bubble economy in 1991 witnessed a substantial (and still growing) share of workers with nonstandard employment terms that allowed for a much more flexible response to any kind of a shock. Since then,
this share has been growing, bringing more and more flexibility to the Japanese labor market. Japanese firms
intended to retain their employees not by dismissing workers, but by reducing overtime hours, when a negative
economic shock occurred. This was due to the “Case Law Establishing Doctrine of Abuse of Right of Dismissal”
(CLEDARD) and the “Employment Insurance Law” (EIL). Therefore, the labor market did not become more
flexible. These legal acts made the Japanese labor market play a minor role in adjusting labor endowment.
Domestic firms became more flexible. They operated without entering the market for additional workers (job
offers), or by creating job seekers, when dismissing workers. Those two legal acts introduced a new framework
that in fact allowed for avoiding regulations aimed at increasing employment security. Therefore, when one tries
to capture response of the labor market to monetary policy actions, one observes no statistically significant
response. This is even, when there were reasons for such a response to negative, or positive monetary shocks.
However, in the reality, there was a response by corporations. It was based on mechanisms imposed by those two
legal acts (LEDARD&ETI). Japanese firms avoided the labor market, when adjusting the endowment of labor,
because that legal framework allowed for it.
The observed rigidity of the labor market response was asymmetrical. The legal framework allowed for upward
demand flexible adjustment only. Downward changes (Figure 9) in demand and associated real adjustments were
facing many legal impediments and institutional barriers.

Figure 9. Downward rigidity and upward flexibility of demand in the labor market.

Source: Author
Almost no negative response of the labor market to increased restrictiveness was present. Everything one could
potentially observe in the 1970s and 1980s was mostly positive impact of monetary policy on the labor market.
That was in numerous situations, when expansionary monetary policy led to increased demand for labor. In the
1990s the share of employees with non-standard employment terms became high enough to obtain statistically
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significant results. It means, the response of the labor market was present in both directions. This was because
“non-standard workers” represented already a significant share in total employment in Japan. All agents (firms+
workers) were responding to changes in the monetary situation in a manner consistent with the economic theory.
One could label this change in flexibility from 1970s, as ‘a downward rigidity’. Japanese firms were discouraged
to dismiss workers. When they needed to employ full-time workers – there were no barriers, and the process was
reflected in growing number of job offers. As a consequence of substantial share of non-standard employment
forms since 1990s, monetary policy has regained its grip. It has started to have a significant stimulating effect on
the real economy (i.e. employment) with a three-quarter lag, since 1991. More expansionary monetary policy has
led since then to improvement in the labor market situation.
The estimation results suggest that there were several systemic changes over the period studied. In the first subperiod (1957-1969) labor market developments were not cointegrated with monetary policy of the Bank of
Japan. The national economy was still in its phase of transformation to an industrial one. Then, in the blossoming
70s, a response of labor market to monetary situation appeared. According to the estimated VAR model, an
increase in restrictiveness was bringing more jobs after one quarter and fewer jobs after three-quarters. It should
not be interpreted as another “price puzzle” for one-quarter lag. Theory suggests only a negative response of the
labor market to increase in restrictiveness, and it is observed after two-to-three quarter-lag. One could suggest
that the one-quarter lagged response to monetary policy was that of the employees, and not of enterprises. A
person is able to make a decision to search for a job in response to changing economic conditions quicker, then a
corporation. A corporation has its inertia. It usually requires several organizational gatherings of managers to
make decisions on hiring new, or dismissing current employees, in response to economic shocks. This lag is in
no small part due to a nature of production processes. In part it is due to legal restrictions for dismissals. As a
consequence, labor market tightness indicator improves after one-quarter lag. Decrease in job offers, after a
negative monetary shock, occurs with a longer lag (two or three quarters). This can be explained by legal
constraints for terminating employment, and by time required to adjust production level. Bubble economy period
witnessed transformation of the legal, and institutional, framework. Japanese labor market was freed from
restrictions inherited from the preceding periods. During the lost semi-decade (1991-1996), the observed
response to monetary shocks was ‘a light of hope’ for active economic policy. The estimated parameters for
1990s, and until 2008, indicate that there was a strong, and stable, causal relationship between monetary policy
and labor market tightness indicator. This should be interpreted, as a potential for dealing with labor market
problems with active involvement of BOJ’s monetary policy. Lasting success of Abenomics (as perceived in
early 2020) seems to confirm viability of this relationship used effectively to stimulate the national economy.
The question remains, whether this is enough to support Japanese economic system and maintain
competitiveness, facing the global crisis brewing in 2020.
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Abstract
The U.S. current account (CA) deficit has continued for many years, since 1982. There have been worries that
this situation cannot continue indefinitely. Traditional arguments presented on global imbalances seem
undeniable. However, the alternative interpretation of this paper does not recognize the CA deficit as “a gift to
the U.S. economy”. With 10 more years of empirical evidence there may be some value added in evaluating M.
Feldstein (2008) arguments, for example the role of exchange rates. This paper sheds new light on the “global
imbalance”, suggesting that increasing domestic absorption by China may be an important factor. Disasterscenarios may be not there to experience. Future developments may be far from those announced, and previously
expected.
Keywords: Global imbalance, U.S., current account, foreign exchange reserves, the dollar.
JEL Codes: E21, F14, F32.
1. Introduction
The continuing (massive) deficit in the U.S. trade and current accounts calls for a new approach to its
interpretation and analysis. In the traditional approach to balance of payments (BOP) and national accounts,
these deficits have been indeed “the most striking features of the current global economy”. No wonder that
distinguished scholars (like M. Feldstein) expressed their deepest worries about the situation they observed,
analyzed, and reported to the U.S. Presidents.
After year 2008, there has been a quite stable current account balance, remaining below 3% of the GDP (Figure
1). The most recent records show that in 2017 the situation remained unchanged.
Some observers claim that the U.S. economy can’t continue to have trade deficits of such magnitude. M.
Feldstein (2008) was right, forecasting significant decline in CA deficit in the coming years (i.e. after 2007).
This paper discusses the reasons a) why the traditional interpretation of the U.S. current account deficit is not
valid in these times of globalization, b) why the changes are not needed in the U.S. saving rate, and c) why the
value of the dollar may not decline.
When evaluating traditional arguments on global imbalances, one may have an impression that they are all based
on the Bretton Woods system still operating. Not only are the fixed exchange rates long gone for most developed
countries, but new paradigms for the open economy are there. Nobody conducts devaluations anymore, and the
Chinese exchange rate policy is far from the ‘beggar-thy-neighbor’ cases known from the past.
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Figure 1. Current Account Balance: nominal and as percent of the GDP, 2007-2017.

Source: Author, based on BEA statistics.
Liberalization (in the broad sense) has replaced institutional arrangements (i.e. Bretton Woods system, ERM)
with market mechanism. For some (see Stiglitz), this situation calls for more active participation by national
governments, and for protection, but that is not pursued in this paper. What matters is that the current global
situation may have another interpretation. However, the traditional BOP analysis leads to consistent conclusions,
based on erroneous assumptions. Previously, institutional arrangements guided international transactions and
relationships, and the dollar was the global currency due to political decision. Since 1972 the dollar has served in
the same capacity because of market participants’ decision. This has had very different consequences for the
U.S. economy. More on consequences for small open economy can be found in ‘Dominant Currency Paradigm’
by Casas et al. (2017). An alternative interpretation pursued here is based on the diligent application of the fact,
rather than institutions and economic policy, that there are market forces in play. Altogether, they invalidate
many arguments provided so far on global imbalances and expected rebalancing schemes.
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Figure 2. External value of the US dollar 1973-2017.

Source: Author, based on The Federal Reserve, https://www.federalreserve.gov/releases/h10/summary/.

The main rebalancing scheme expected by Feldstein (2008) was based on a significant decline in the external
value of the dollar. Even though there has been significant decline in the U.S. current account deficit since 2008
(from almost 5% of the GDP to 2.75%), this cannot be attributed to the lower value of the dollar. Figure 2 offers
a brief review of the external value of the U.S. currency since 1973. There has been a strong positive response to
the U.S. political situation in December 2016. This particular factor will receive more attention later, as “making
America great again” plays no small part in the sustainability of the otherwise unsustainable imbalance.
When compared with the decade ago (2008-first dotted vertical line), the value of the USD is higher in 2018 no
matter which index is used. When compared with early 1990s, the value is basically the same (except for index
“Other important trade partners”). Only when compared with its value in 1970s, the dollar does seem to be worth
about 8% less. If really the global rebalancing will materialize through depreciation of the dollar, it has not
started yet. Its value seems to be quite stable, suffering on average 2% depreciation per one decade over the last
four decades. The observed decline in the current account deficit since 2008 has been driven therefore by some
other factors and forces omitted by Feldstein (2008). After reaching its lowest value in 2011 (second dotted
vertical line), the USD has climbed up, no matter which index is used to capture its external value (Figure 2).
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Reductions in the U.S. current account deficit do not necessarily imply lower aggregate trade surpluses in the
rest of the world. (Presumably they would, if world trade “balanced”, but typically the data showed in 1980s the
world had a big deficit with itself, while since 1990 it is about an exponentially growing global trade surplus.)
The reason is in changes within the Chinese economy that imply expansion of domestic demand for imported
products. Exporters seem to be switching the destination for their products already, supplying consumers in
China, and maintaining their respective trade surpluses. At the same time, a reduction in any country’s trade
surplus does not necessarily reduce aggregated demand. Many, if not most, of ‘trade surplus economies’ have
grown dynamically over the last two decades, or so, with exception for Japan and Germany. What follows is not
only a change in consumption patterns, but also an expansion of the domestic absorption, which develops
independently from the U.S. trade policy. There may also be no negative response of employment to these
adjustments. The decline of the U.S. deficit (and surplus) may not be so ‘inevitable’ as claimed by Feldstein
(2008).

2. How can the U.S. current account imbalance be sustainable?
It is worth mentioning here that the traditional macroeconomic analysis assumes the level of current account
deficit at 5% of GDP, as potentially problematic. This benchmark was developed on the basis of real life
experience of (many) small open economies in the late 20 th century. Such systems are, however, very different
from the U.S. system with respect to ‘sustainability’ factors.
Sustainability of the U.S. current account deficit has been driven by several factors. Three of them seem to be
crucial. The dollar has been the most important international currency for (1) trade, (2) reserves, and (3)
investment. They were, however, neglected by M. Feldstein (2008). There is a recent contribution to this
discussion concerned with the dominant currency paradigm by Casas et al. (2017).
Studying merchandise trade from 1979, one can see (Figure 3) that U.S. exports have remained low, matching
(i.e. financing) no more than 65% of imports in 2017.
Figure 3. U.S. nominal trade deficit, and share of merchandise imports financed by merchandise exports 19792017.

Source: Author, based on IFS by IMF.
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In 1980 U.S. exports financed 93% of merchandise imports. The Plaza Accord in mid-1980s seem to be
responsible for the rebound, but the end of the bubble economy in Japan in 1991 reversed the trend again for the
next 15 years, or so. The following years, until 2006 witnessed indeed a very special, and worrisome, situation
with stable deficit oscillating around 700 billion USD in the period 2005-2008. No wonder it motivated many
economists to issue warnings and call for rebalancing by the means of economic policy and facilitating market
adjustments. Even though the global financial crisis has executed a pressure on the trade deficit, the merchandise
trade imbalance since 2011 was back on the same track as in the pre-crisis period. There has also been a quite
stable share of imports financed by exports in the most recent period (at 65%). No actual rebalancing can be
observed, so far. This has been as if market participants have been not aware of the ‘severity’ of the global
imbalance at hand. So how has the trade deficit been financed since 2008? Exports manage to finance only
between 60% and 65% of merchandise imports. (NOTE: there is a difference between a current account balance,
and a merchandise trade balance, which is particularly great for a country such as the US which is a successful
exporter of services)
“A nation that buys more than it sells must finance the difference by borrowing from the rest of the world or by
selling assets.” The U.S. economy does it in both available manners, with the former slowly diminishing in
significance, and the latter gaining momentum.
The U.S. remains the deepest and the most diversified financial market in the world. This unique feature allows
it to finance part of the current account balance by selling financial assets. In particular, these have been equity,
along with debt (corporate and public), that have attracted foreign savings. Sale of financial assets continues, as
the rest of the world purchases claims on U.S. companies’ profits, and becomes owner of entire businesses
(prominent examples are: CIT Group, Blackstone, and Ingram Micro that have changed ownership since 2013).
Private funds keep coming to the U.S. in a variety of ways, but the expected returns have not been the only
reason for that, as observed already by Feldstein (2008). The situation changed dramatically in 2007, following
the global financial crisis.
Since 2013 net portfolio investment seems to be significantly reduced, and foreign capital has been no longer
provided to the U.S. economy at the previous scale. Since 2015, non-residents have contributed more long-term
capital to the U.S. than the U.S. investors exported in the form of FDI, with 2017 witnessing a slight reversal
towards the previously observed pattern. This change calls for additional elaboration, as it was unexpected, and
unforeseen by M. Feldstein (2008).
There was a unique feature of the U.S. economy over many decades, until 2014. It served as a global financial
intermediator. In the real terms, this intermediation utilized a straight scheme. Short-term foreign capital was
flowing in (amounts in excess of the current account deficit), and long-term capital was exported from the U.S.
Benefits materialized due to the difference in rates of return. Short-term (i.e. portfolio) investment in the U.S., as
the more liquid one (i.e. less risky), paid lower rate of return to foreign investors taking long positions in dollardenominated financial instruments. Net portfolio investment in the U.S. used to be positive (Figure 4). In the
same time, the U.S. economy exported long-term capital, receiving a rate of return in excess of the rate paid on
the short-term liabilities (positive net portfolio investment).

146

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Figure 4. Capital flows: current account balance (CAB), net portfolio investment (PI), FDI, and other investment
(OI) and their total as a share of the current account deficit, 2007-2017.

Source: Author, based on the U.S. International Transactions Accounts Data from the BEA.
Flows of long-term capital (i.e. direct investment) used to be negative (Figure 4: until 2014). This indicated an
outflow of long-term capital. Such a situation generated substantial benefits for the U.S. economy due to
financial intermediation. America benefited because the rate of return on long term capital invested outside U.S.
was greater than the cost of short-term capital that was provided by other countries in the first place. Borrowing
at a low rate (from other countries), and providing financing at a higher rate (to other countries), along with
transformation of the nominal (from multiple small deposits to few big loans), and the term (from short to longterm financing) belong to the very nature of every banker.
There has been a similar scheme in the case of the UK, but not in any other country or region. For example,
financial flows within the EU, and debtor-creditor positions are of a very different nature. They are also
motivated by totally different considerations than in case of the U.S., as argued by Daugeliene and Młodkowski
(2014).
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The composition of portfolio investment (equity versus debt) may suggest the actual beneficiary of financial
instruments purchased in the U.S. It was claimed by Feldstein (2008) that main U.S. trade partners’ governments
accumulate foreign exchange reserves to maintain competitiveness and “sustain […] export surpluses”. Such
interpretation seems to fit perfectly in the environment, where ‘beggar-thy-neighbor’ policy is the everyday
practice. However, the actual motivation for governments to buy and maintain large foreign exchange reserves
denominated in the dollar may be much more complex (Eichengreen et al. 2017).
According to an investigation by Du, Im, and Schreger (2018) into changes in preferences of investors for U.S.
Treasury bonds, there seems to be some empirical support for arguments formulated by Feldstein (2008).
Traditionally, investors preferred U.S. T-bonds over instruments issued by other ‘nearly default-free’
governments. For decades, these preferences reduced borrowing costs for the U.S. federal government. Du, Im,
and Schreger (2018) report disappearance of ‘specialness’ of medium- and long-term U.S. government bonds.
This change occurred after the global financial crisis, and a new situation has continued since. It could be
concluded that except for short-term T-bills, “investors, both public and private, [became] less willing to keep
adding dollar bonds to their portfolios”, as foreseen by Feldstein (2008). However, among reasons that may be
responsible for this new situation Du, Im, and Schreger (2018) do not list portfolio adjustments resulting from
the fear of loss resulting from a decline in the value of the U.S. dollar.
The situation presented in Figure 5 with negative net equity investment in the U.S. in 2013, 2015, and 2016
indicates a significant change in private investors’ decisions. Following the ‘foreign investors type recognition’
method (by Feldstein 2008) one can conclude that foreign governments, which are supposed to invest in debt
instruments, reduced then the pace of accumulating USD-denominated assets. Since 2013, private savings have
been divested from the U.S., and foreign governments have been adding foreign exchange reserves in USDdenominated assets much more slowly. If these trends continue, the scenarios formulated by Feldstein may really
materialize.
Figure 5. Composition of net portfolio investment in the USA, debt versus equity, 2007-2017.

Source: Author, based on the U.S. International Transactions Accounts Data from the BEA.
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The most recent records of foreign exchange reserves holdings reveal a substantial expansion in all of them,
except for Russia and China (Figure 6). There has, indeed, been a staggering surge in the total value of Chinese
foreign exchange reserves from 2008 to 2014 but reserves maintained in 2018 are already below the 4 trillion
reached in the preceding years. Russia and China reduced their holdings of foreign exchange reserves in the most
recent period, which is reflected in a decline of net debt investment in the U.S (Figure 5). If other main reserveholders follow the same path, then the depreciation of the dollar foreseen by Feldstein (2008) may indeed
materialize. On top of that, changes in the level and composition of foreign exchange reserves holdings may also
affect global interest rates, as discussed by Młodkowski (2011). The global economy seems to suffer from
excessive liquidity. Alterations of demand for particular currencies, while portfolio composition is rearranged,
may have local, or even regional, impact on the cost of capital for private and public sectors alike.

Figure 6. Foreign exchange reserves of China, Japan, Russia, South Korea, and oil-producing countries, in 2008
and 2018.

Source: Author, based on COFER, by the IMF, World Bank.
After accumulating sufficient foreign exchange reserves to discourage speculative attacks on currencies managed
under hard pegs (conventional pegs in 2012: 43 and in 2017: 44, according to AREAER, by IMF 2018) may be a
reason for the lower demand for the dollar. Empirical evidence available in 2018 undermines the ‘satiation’
argument formulated by Feldstein (2008, p. 118). Both South Korea, and Taiwan significantly increased their
respective foreign exchange reserves holdings over the last decade, both in nominal and relative terms. South
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Korea moved from 201 to 379 billion – by 94%, while Taiwan from 189 to 314 billion – by 66%)1.
Precautionary demand for USD, as the main reserve currency in 2008 seems to be understated by Feldstein
(2008). Observing Japan increasing its foreign exchange reserve holdings by about 20% over the last decade
indicates that it might be associated with “stimulating trade surplus”. However, the recent substantial decline in
Chinese foreign exchange reserves holdings from 4 to 3 trillion, does not fit with the “stimulating trade surplus”
narrative. Indeed, the Chinese economy seems to have diverted from perpetual IOUs, and started managing its
trade surplus in a new manner.
In summary, the large trade and current account deficits of the United States still continue, but at a significantly
lower scale than around 2008. The U.S. economy no longer receives “a permanent gift”. Instead, it provides real
assets to foreign investors. Non-residents acquire ownership of U.S. enterprises and real estate. This is a process
that causes U.S. citizens’ property to shrink. The dollar will not fall, because private investors are willing to
increase their holdings of U.S.-based property. According to the Research Division of National Association of
Realtors (NAR 2017), foreigners increased their spending on real estate in the U.S. 2.5 times, between 2011
($66.4 billion) and 2017 ($153.9 billion). The increased demand for ownership in the U.S. may trigger another
asset-bubble in the financial and real estate markets. Therefore, one may claim that fall of the dollar has started
already, but domestically, due to inflation.

3. Role of national savings
The national saving rate in the U.S. has been historically low (Table 1). When domestic absorption in relation to
domestic production results in a small surplus only, it does not allow for investment in business equipment,
housing, and other structures. It also makes exporting the surplus to other countries not an option. This is all
about just another national accounting identity that implies that the difference between savings and investment
be matched by trade balance. The permanent trade deficit means negative net domestic savings.
Table 1. Gross national saving rate in the US and China as % of GNI (GDP for China) 2007-2017.
2007 2008

2009

2010

2011

2012

2013

2014

2015

2016

USA

15.5% 14.4% 15.1% 15.6% 17.5% 18.1% 19.0% 18.9% 17.7%

China 51%

52%

51%

52%

50%

50%

49%

49%

47%

46%

2017

46%

Source: Author, based on Economic Report of the President, 2017 (for U.S. data), and World Economic Outlook
Database (for China).
Feldstein (2008, p. 118-119) claimed that low national saving is the “fundamental cause” of the global imbalance
addressed here. National savings are the sum of three elements: (1) household savings, (2) retained earnings, and
(3) government budget balance. Although the U.S. government deficit was not considered problematic at 1.5%
of the GDP in 2008, it is its nominal, not relative (to GDP) size that matters for the global imbalance.
It was Feldstein (2008) who had already foreseen two developments in regard to U.S. national saving. In general,
he expected the saving rate to increase.

1

South Korea: https://fred.stlouisfed.org/series/TRESEGKRM052N,
Taiwan: https://fred.stlouisfed.org/series/TRESEGTWM194N
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Figure 7. Net private savings rate in the U.S. as a percentage of the GNI, 2008-2016.

Source: Author, based on World Development Indicators by the World Bank.
This has already materialized since 2010 (Figure 7, and Table 1). The other correct expectation was “the
government deficit (…) potentially heading for trouble in the next decade”. Indeed, it was 2009, when the
general government deficit hit almost 13% of the GDP, and continued as a double-digit for three years (Figure
8). However, the reasons seemed very different from what Feldstein (2008, p. 119) explained. Public savings,
although still negative, seem to be under control, stable, at around 5% of GDP since 2013 (Figure 8). There will
probably be a change after the recent US tax cuts. Straight return to double-digit percent of GDP deficit, may not
be there, however, due to acclaimed 2018-economic recovery.
Why did private savings, after a 5-year period (2010-2014) of growth start to decline? The most recent
developments in residential construction may shed some light on possible reasons. Data reported for 2017 (Table
2) indicate that the U.S. economy is on a similar track, as in the pre-2008 period.
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Figure 8. Nominal federal government deficit, and general government deficit, as % of GDP.

Source: Author, based on Federal Reserve Economic Data (left chart), OECD database (right chart).
The new trend in construction industry (Table 2), after 2011’s low, suggests that the trade deficit will receive no
longer any support from lower residential investment domestically. Rising prices of real estate, reported in 2017
and 2018 (NAR, 2018) have led to another rapid rise in household wealth. One can already observe growing
level of mortgage refinancing with equity withdrawal, after substantial reversal in this regard in the preceding
decade.
Table 2. U.S. housing market statistics for 2017.
Housing starts

1,202,100 units

Up 2.4% from a year earlier

Housing completions

1,152,300 units

Up 8.7% from a year earlier

Housing permits

1,263,400 units

Up 4.6% from a year earlier

Source: Author, based on National Association of Realtors (NAR).

It seems that a poor-performance-decade is also over for stock markets. The stock prices are also likely to
outperform earnings in the future, in the way that they had been doing so before 2008.
The reducing trade deficit has not been supported by higher spending on American-made goods and services,
domestically and abroad (Table 3). There are many reasons for that. While Feldstein (2008, p. 120) addressed
only relative prices, one should also point out quality. This is another, even more important factor. There is much
stronger environmental consciousness outside U.S. that drives consumer behavior. This is supported nowadays
by strong tax-incentives for using fuel-efficient and eco-friendly solutions outside the US. EU and Japan are
good examples here. The decline of the dollar relative to the euro, the yen, and other currencies (although not
witnessed so far) does not seem to be sufficient for other countries to increase consumption of U.S. products.
There are some American products that still compete in global markets with Japanese, and European. Even as the
dollar declines, the U.S. products will not become really more attractive to buyers at home and abroad, due to
other factors that drive consumer decisions these days. A good example could be the Persian Gulf region, where
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consumers prefer Japanese (personal vehicles), and European (heavy trucks: Renault, MAN, Mercedes) products
over American ones. The reasons are in reliability and higher efficiency of the former two, and not the relative
price.
One could find few of “making America great again” themes already in Feldstein’s (2008) suggested rebalancing
scheme. This is mainly about promoting a change in domestic consumer behavior. In particular it was about
switching consumption from imported products to made-in-U.S. After a decade, or so, one can conclude that this
scenario has still not materialized, in spite of intensive propaganda, since 2016, and protectionist trade policy by
the current administration in 2018.
Table 3. Correlation coefficients between nominal exchange rate, income and domestic consumption spending
categories 2006-2017.
IBT

FAFH

EE

Income before taxes (IBT)

1

Food away from home (FAFH)

0.353

1

Entertainment expenditure (EE)

0.55

-

1

Exchange rate - annual average (ER)

-0.26

0.57

0.351

ER

1

Source: Author.
According to the correlation coefficients reported in Table 3, American consumers respond positively to
exchange rate appreciation, expanding their spending on domestically-produced goods & services. Appreciation
of the dollar seems to have a much stronger positive impact on decisions to buy food away from home than in
the case of entertainment spending. The response of the same categories of non-tradables to changes in income is
somehow symmetrically reversed in terms of magnitude.
So if it has been not the declining dollar that led to reducing the trade imbalance, what has been the reason(s)?
Feldstein (2008) saw his balancing scheme via the decline in the external value of the dollar, and kept repeating
it like a mantra throughout his paper. Real life developments have led to adjustments in very different ways,
while the dollar has appreciated, since 2011 (Figure 2).
Why has the dollar not declined relative to the euro, and why has it hardly declined at all relative to the Japanese
yen, and the Chinese yuan? Feldstein (2008, p. 122) pointed out devaluation expectations, but did not address
how these expectations are formed. Another argument dealt with the positive difference between interest rates on
euro bonds and dollar-denominated bonds. Actually, the latter issue has disappeared for mid-term and long-term
bonds, as reported by Du, Im, Schreger (2018). Even with these positive rate differentials disappearing, the fall
of the dollar is nowhere to be seen. Forming expectations according to the misleading statements of the U.S.
government, and international financial institutions, does not seem to be really the case in the world of efficient
(foreign exchange) markets. Although the two biggest foreign exchange reserve owners (China and Japan) still
maintain substantial dollar holdings, the last decade (2008-2018) witnessed a sharp appreciation (2008: 1 USD =
110 JPY and 2013: 1 USD = 78 JPY) and then depreciation (2015: 1 USD = 125 JPY and 2018: 1 USD = 110
JPY) of the yen that can hardly be attributed to observed developments in foreign exchange reserve holdings.
Somehow, this has still not resulted in the foreseen decline of the dollar.

4. Resolving global imbalance
The actual rebalancing scheme has been observed in the latter half of the previous decade. It has been far from
what Feldstein (2008) advised, and foresaw. He postulated a substantial reduction in the external value of the
dollar. In such a scenario, all foreign holders of greenbacks would suffer a substantial loss. Benefits would be
there only for the U.S. As fiat money is really debt, depreciation would mean that for decades debt was created
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in a strong currency, but when it comes to repayment, the debtor calls for reducing the real value (i.e. purchasing
power) of the liability to-be-repaid. Accumulation of trade-induced debt in strong currency allowed U.S to
purchase cheaply from the rest of the world, with all its consequences, benefiting the domestic economy.
However, when the time came to repay the debt, Feldstein (2008) postulated a scheme that would ease the pain
of giving up equivalent in other assets, by a substantial reduction in the real value of the liability.
If it really comes to substantial decline of the dollar, it will result in wealth transfer at the global scale. Wealth
transfer that is addressed here is both international, and intergenerational.
It should not be denied that there has been enormous effort invested in developing production by emerging
economies. Their rapid growth came at a cost of sacrificing contemporary consumption for the purpose of
accumulating capital. It has been motivated by expectations of improved living standards, and expanded
consumption in the future. Hard and diligent work, along with saving a substantial fraction of income may,
however, become the most disappointing virtues in the developing world. Such demoralizing scenario depends
critically on the actual decline of the dollar, if it really materializes.
The global imbalance has been in fact an inter-temporal imbalance of consumption. The U.S. economy has
already been consuming in excess of its contribution to the global GDP for about 40 years. Such a comfortable
situation has been made possible only due to decision of the rest of the world to consume less ‘today’, and
receive a promise to have higher consumption in the future. Pieces of empirical evidence presented here suggest
that this ‘future’ is now. The U.S. economy has offered real and financial assets to foreigners at the
unprecedented scale. The official foreign exchange reserves have greatly declined already in China, suggesting
the nationality of most of the foreign homeowners in the U.S. This particular expansion of Chinese-owned
property even caused the Chinese monetary authority to introduce semi-restrictions on foreign exchange
available to citizens investing abroad.
The decline of the dollar is neither required nor necessary to solve the global imbalance. The rest of the world
has claimed U.S.-based assets exchanging perpetual IOUs for real estate and firms. Foreigners have become, sole
owners of underlying real U.S. assets (as owners of firms), and not only, as it was before, of shares in profits
generated by U.S. corporations.
Dynamically growing demand has already pushed prices of both up. This inflow of purchasing power should be
appreciated, as it fuels activity in the U.S. construction sector, and thus indirectly in all other sectors that supply
materials and technologies to homebuilders.
U.S. economy enjoys win-win situation, while the global imbalance has been gradually resolved. Appreciation of
the dollar makes imported inputs cheaper every year, since 2011. On the top of that, most welcome form of
foreign investment – FDI – has become positive (net FDI) already in 2015 and 2016 for the first time in history.
Most recently observed adjustments in savings in U.S. and the rest of the world (Figure 9, Figure 8, Figure 7,
Table 1) make the situation much less dramatic than it was reported back in 2008. The U.S. economy has still
provided a reasonable equivalent for its external debt accumulated over the past several decades. There seem to
be no reasons to sound an alarm, and issue warnings on ‘greater instability’ coming, when increasingly large
imbalances are resolved. The last decade witnessed substantial changes to income, domestic absorption, and
production in all countries that effectively matter for the global imbalance. It seems that time has come for the
U.S. to finally start settling its debts. This has been achieved without the international ‘transfer’ of wealth that
would deprive many nations of the fruits of their hard work. It would be most inappropriate to induce the fall of
the dollar to ease the pain of settling accumulated external debt. Such a scenario would make sacrifices of
hundreds of millions, due to postponed consumption for few generations most void, pointless, and disappointing.
The only potentially negative effect might be in a relative fall of living standards in the U.S. because of purchase
of ‘better’ U.S. assets by the rest of the world. However, this does not seem to represent any real problem.
Empirical evidence available in mid-2018 suggests that claims on ways to solve global imbalance found in
Feldstein (2008) were erroneous. In particular, (p. 124) it was not ‘a more competitive dollar’ that was the key to
shrinking the trade deficit (after 2009), although this idea was supported by ‘most professional economists’. This
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was, therefore rather about the approach pursued by the IMF, and G-7, and criticized by Feldstein that was much
more appropriate. Slow and gradual adjustments in U.S., and in the rest of the world have led to stabilizing CA
deficit at 2.5% of GDP for already an extensive period 2009-2017. The stability of the current situation, in spite
of significant political developments, suggests that the world could be safe again.
The U.S. economy is a double (if not triple) winner. For decades it enjoyed paying for its excessive consumption
with perpetual IOUs. Settlement of the accumulated debt is achieved, however, not by the foreseen reduction in
consumption, as originally understood. The U.S. economy provides real assets to foreigners in the primary, and
secondary, real estate market. Insights into the revealed intentions of foreign buyers (NAR, 2018) indicate that
the U.S. economy will receive benefits from the surge in incoming skilled workforce in the future, as today’s
house owners move to the U.S. with their families. Until then, there will still be another issue to-be-handled by
U.S. authorities. In the current situation there are large injections of high-power money. This special expansion
in the money supply will not remain neutral for the price level.
Repatriation of substantial purchasing power to the U.S. has a great potential for fueling inflation, and not only
in the real estate market. The provision of additional high-power money to settle transactions in any domestic
market by foreigners delivers real cash for all other domestic transactions. The more inflated prices of the initial
assets acquired, the more money supply expands. With the supply of other goods lagging behind, purchasing
power of the dollar must adjust downwards. Mid-2018 reported a takeoff of the CPI, and the FED’s response,
seems to fit this narrative perfectly.
There has been more migration of purchasing power in the global economy than just the return to the U.S.
Countries that accumulated dollar-denominated reserves expand in a variety of directions. The U.S. remains the
main destination due to the biggest capacity to absorb this spending. However, further analysis seems most
desirable with investigation into the nature of non-U.S. destinations of FDI originating from trade-surplus
economies. The real issue concerns the effects that differential GDP growth rates, and their associated savings
rates, have on trade and exchange rates.
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Abstract
This paper investigates the main determinants of euro denominated corporate bond yields, then analyses the
“country effect” by focusing on economic reasons for the strong link between country and corporate yields. It
also examines the potential impact of monetary policy of the European Central Bank (ECB) on corporate bond
yields on the days of Governing Council meetings. A sample of 1,762 corporate euro-country bonds is analyzed
for the period May 2005 – January 2012. The “country effect” is also examined up to 2017. Idiosyncratic
liquidity and risk have a crucial impact on bond yields, but yields are also strongly influenced by the risk of the
corresponding sovereign bonds. Finally, we show that unexpectedness component of ECB policy also exerts a
strong short term effect.
Keywords: Credit spread;bid-ask spread; country-effect; liquidity risk; ECB; yield to maturity.
JEL Codes: C13, E43, E58, G21.
1. Introduction
Bond markets play an important role in financial systems. The liquidity of the corporate bond market and its
impact on the value of the related assets have been frequently studied in the finance literature (Amihud and
Mendelson, 1986; Boudoukh and Whitelaw, 1993; Chordia et al., 2000; Vayanos, 1998). The term “liquidity”
generally refers to the ability to buy or sell large volumes of assets promptly, at low cost and with little price
impact. This issue has become particularly important since the financial crisis which started in 2007, and asset
prices have been influenced by liquidity shocks. The European Central Bank, among other institutions, expressed
concern about the entity of this liquidity risk factor: “Unsecured interbank money market rates such as the
Euribor increased strongly with the start of the financial market turbulences in August 2007. There is clear
evidence that these rates reached levels that cannot be explained alone by higher credit risk” (Eisenschmidt and
Tapking, 2009). Some papers, such as Jacoby et al. (2000), show how liquidity impacts financial market prices.
This paper investigates the effect of liquidity and risk premium on corporate bond yield rates. In particular, we
try to answer to the following questions: 1) What are the main determinants of European corporate bond yields?
2) What is the impact of the ECB interventions on bond yield? 3) Does the issuer country affect European bond
yields? 4) What economic explanations can be put forward for the “country effect”?
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Our analysis is carried out on a whole period from May 2005 to January 2012, and two sub-periods: 1) the period
from August 2007 to April 2010, corresponding to the worldwide financial crisis and 2) the period from May
2010 to January 2012, corresponding to the recent Eurozone sovereign debt crisis.
Consistently with previous literature, we consider both direct and indirect measures of liquidity, including rating
and corporate bond Credit Default Swap (CDS) as well as default risk measures.
In order to estimate the relevance of the issuer country on bond yields, we analyse the main Eurozone countries
(e.g. Austria, Belgium, Finland, France, Greece, Ireland, Italy, Netherlands, Portugal and Spain), considering
Germany as benchmark. We investigate the economic reason for the strong link between countries and corporate
yields, including in the current period.
Finally, we examine the effect of ECB monetary policy on corporate bond yields on Governing Council meeting
days, evaluating the potential “surprise” effect of ECB policy.
Our paper makes some innovative contributions to the current literature: (i) as well as investigating the main
determinants of European corporate bond yields, we also analyse the extent to which bond yield is influenced by
the country of issuance; (ii) we examine the economic reasons for the strong link between countries and
corporate yields; (iii) we compare corporate bond yields in two important periods: the European sovereign debt
crisis and the worldwide financial crisis; (iv) we examine the influence of ECB monetary policy on corporate
and treasury bonds during the meeting day, considering decisions taken about the Official Interest Rate (Main
Refinancing Operations – MRO) and the press conference held by the ECB President.
The structure of this paper is as follows. In the next section, we discuss how our paper is related to the existing
literature on liquidity and risk in bond markets and the influence of ECB monetary policy on bond yields.
Section 3 describes the dataset. Sections 4 and 5 respectively introduce our model and discuss the empirical
findings. Finally, Section 6 presents some conclusions. The Appendix provides further analysis and evaluations
of the variables used in the study.

2. The literature
2.1 The impact of liquidity, default and country risk on corporate yields (and spread)
The role of liquidity in asset pricing has attracted great attention in recent years. Acharya et al. (2013) show that
pricing of liquidity risk in the bond market depends on the state of the economy: liquidity risk become higher at
times of financial and economic distress. Friewald et al. (2012) state that the economic impact of liquidity
measures is stronger in periods of crisis, and for speculative grade bonds. Dick-Nielsen et al. (2012) use an
illiquidity measure to define the liquidity component of bond spreads as the difference in bond yields between a
bond with average liquidity and a very liquid bond.
The lack of liquidity in an asset is a negative component of its price (Huang and Wang, 2009) and affects its
return (Lin et al., 2011). Sadka (2005) finds that liquidity is a systematic risk factor. Investors usually demand a
liquidity premium for holding illiquid securities in corporate bond markets. Thus, it is important to study all
dimensions of liquidity: ease of trade, transaction costs, and price impact. Two strands of literature can be
identified on the basis of the type of dependent variable used in the empirical analysis: (a) the excess of return or
the spread (Rt - RF,t), where RF is the risk free return and Rt is the return of the asset in the period t. Rt is: Rt 
(Pt +C)/Pt-1), where P is the asset price and C is the coupon; (b) the yield to maturity rt, in the period t,
compared with rF,t, which is the corresponding risk free asset1 yield to maturity. De Jong and Driessen (2012)
estimate the excess corporate bond return with respect to the market, including the exposure to changes in the
liquidity factors. Houweling et al. (2005) investigate the effects of liquidity risk for the euro corporate bonds by
constructing time series of portfolio yields for each liquidity measure they consider. Ericsson and Renault (2006)
1

The risk free asset is not exposed to default risk and is very liquid.
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break the yield spread on the illiquid bond down into three components: (1) a “pure” liquidity spread, (2) the the
interaction between liquidity and credit risk and (3) the default risk of the firm in a perfectly liquid setting. They
find a positive correlation between the illiquidity and default components of yield spread. Several measures of
illiquidity have been considered in the literature, for example the bid-ask spread (Bessembinder et al., 2006;
Edwards et al., 2007; Goldstein et al., 2007) and the market depth. Chen et al. (2007) use three liquidity
measures: the bid-ask spread, the liquidity proxy of zero returns and a liquidity estimator based on a model
variant of Lesmond et al. (1999).
Nashikkar et al. (2008) relate a measure of latent liquidity to bond-specific characteristics (e.g. age, coupon,
rating, maturity) and find that bonds with higher latent liquidity are more expensive relative to their CDS
contracts. Lin et al. (2011) show a positive relation between expected corporate bond returns and liquidity risk.
Mullineaux and Roten (2002) find significant certain bond characteristics, including some not contained in the
Fama-French model (1993) (see also Gebhardt et al., 2005). Chordia et al. (2001) study the effect of the level
and the volatility of trading activity, and Chordia et al. (2005) suggest the existence of a link between money
flows and transactions liquidity. Hasbrouck and Seppi (2001) and Huberman and Halka (2001) show that there is
significant co-movement of asset liquidity with market-wide liquidity. Bao et al. (2011) construct a measure of
illiquidity by estimating the magnitude of price reversals in corporate bonds and identify two properties of
illiquidity: market frictions are what give rise to illiquidity, and its impact on the market is transitory (Huang and
Wang, 2009). Schultz (2001) investigates the effects of liquidity using transaction based data. Hong and Warga
(2000) find that bid-ask spread is associated with proxies for risk and liquidity. Downing et al. (2005) and de
Jong and Driessen (2012) show that systematic liquidity risk factors in both Treasury bond and equity markets
are also priced in corporate bonds.
Jacoby et al. (2000) and Holmstrom and Tirole (2001) incorporate liquidity risk into traditional asset pricing
theory. Acharya and Pedersen (2005) break down liquidity risk into three sources of risk. Other studies (Warga,
1992; Daves and Ehrhardt, 1993; Kamara, 1994; Fleming, 2002; Krishnamurthy, 2002; Longstaff, 2004)
examine the impact of liquidity on expected returns in the Treasury bond market. Dìaz and Navarro (2002)
analyze the yield spreads between Treasury and non-Treasury Spanish fixed income assets and their relationship
with the term to maturity. Elton et al. (2001) find a significant coupon effect in corporate bonds yield, and
attribute it to the differential fiscal treatment of coupons on corporate bonds compared to treasury securities.
A wide body of literature (Black and Cox, 1976; Kim et al., 1993; King and Khang, 2005; Lando, 1998;
Longstaff and Schwartz, 1995; Liu et al., 2008; Giesecke et al., 2011) focuses on default risk. Models based on
default risk alone tend to misprice long-term corporate bonds. Eom et al. (2004) find that extensions of the basic
Merton model (Merton, 1974), such as Goldstein et al. (2007), over-price bonds issued by large and well
capitalized firms and under-price bonds issued by risky firms. Reduced-form models, such as Duffie and
Singleton (1999), cannot fully explain the level of corporate bond yield spread. Duffie and Lando (2001) state
that asymmetric information about default risk between issuers and investors boosts risk spreads. Giesecke
(2006) considers the role of uncertainty in model parameters. Liquidity appears to explain a large part of the
“credit spread puzzle” (Amato and Remolona, 2003). The determinants of credit spread changes are studied in
Collin-Dufresne et al. (2001) and Collin-Dufresne and Goldstein (2001). Several studies break corporate bond
spreads down into default and non-default components. Longstaff et al. (2005) find that the non-default
component is closely related to bond specific illiquidity measures. Blanco et al. (2005) investigate the cointegration relationship between corporate bond spreads and CDS spreads, documenting a strong non-default
component in corporate bond yields.
Literature on corporate bonds mainly describes the US market (Alexander et al., 2000; Cornell, 1992; Fridson
and Jonsson, 1995; Shulman et al., 1993; Chen et al., 2013; Kalimipalli et al., 2013; Helwege et al., 2014;
Gissler, 2016), although other papers describe emerging markets (Borensztein et al., 2013; Zinna, 2014) and the
euro market (Dìaz and Navarro, 2002; Klein and Stellner, 2014; Bedendo and Colla, 2015; Pieterse-Bloem et al.,
2016; Zanighi, 2016). Klein and Stellner (2014) find that sovereign risk is a significant driver of corporate risk.
Bedendo and Colla (2015) find that an increase in sovereign credit spreads is associated with significant increase
in corporate spreads and firms’ borrowing costs. Bernoth et al. (2004) show that yield spread between EU
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countries and Germany and the USA are affected by international risk factors and reflect positive liquidity and
default risk premia.
Pieterse-Bloem et al. (2016) analyze the evolution of the European financial integration process between 1991
and 2013, focusing on the corporate bond markets. They find that although the country factor unconditionally
overrides the industry factor, there is time variation, and no trend towards full integration. Zanighi (2016)
examines the determinants of the risk premium paid on bonds at origin. He isolates the country-specific effects
and finds that after the peak of the sovereign debt crisis, fragmentation declined in 2013 and reached pre-crisis
levels only in 2014. It is, therefore, important to identify the determinants of sovereign risk. Some authors
(Edwards, 1984; Haugh et al., 2009) show that debt, debt service and deficit are crucial in explaining the country
risk spread. Many studies (Sgherri and Zoli, 2009; Baldacci et al., 2011) find that volatility in terms of trade,
inflation rate and public investment is among the elements impacting significantly on sovereign credit spreads.
2.2 The influence of ECB monetary policy on corporate yields (and spread)
To our knowledge, there is comparatively little literature exploring the impact of ECB monetary policy on
financial markets (Wilhemsen and Zaghini, 2005; Gaspar et al., 2001; Bernoth and von Hagen, 2004; PerezQuiros and Sicilia, 2002; Ross, 2002), although it is an important area for policymakers and financial market
operators (Rigobon and Sack, 2004). Cook and Hahn (1989) were the first to assess market reaction to monetary
policy actions. They investigate the one-day response of bond rates to changes in the Fed funds rate target from
1974 through 1979. Kuttner (2001) estimates the impact of monetary policy actions on bill, note and bond yields
using data from the Fed futures market. He finds that the interest rate response to the “surprise” component of
Fed policy is significant. Some studies (Mehra, 1996; Edelberg and Marshall, 1996) use a Vector Autoregression
(VAR) to model monetary policy. Edelberg and Marshall (1996), for example, find a large significant response
of bill rates to policy shocks, and a small, marginally significant response of bond rates. Demiralp and Jorda
(1999) examine the response of interest rates using an autoregressive conditional hazard model to forecast the
timing of changes in the Fed funds target, and an ordered probit to predict the size of the change. Many
researchers (Bomfim, 2003; Cochrane and Piazzesi, 2002; Bernanke and Kuttner, 2003; Roley and Sellon, 1996,
1998; Thornton, 1998) estimate the interactions between monetary policy and asset prices by focusing on periods
immediately surrounding changes in the policy instrument, using an event-study approach. Rosa and Verga
(2007) study the consistency and effectiveness of ECB communication. They find that the statements of the ECB
press conference have similar effects compared to market-based measures of monetary policy expectations. They
also find that ECB statements provide information which supplements macroeconomic variables, and alterations
in market expectations about future monetary policy can be explained by this unexpected information, or
surprise component. Pelizzon et al. (2016) analyse the relation between credit risk and liquidity in the Italian
sovereign bond market during the eurozone crisis and the subsequent ECB interventions. They find that credit
risk drives the liquidity of the market, and that Long-Term Refinancing Operations of the ECB weakened the
sensitivity of market makers’ liquidity provision to credit risk. This highlights the importance of funding
liquidity measures as determinants of market liquidity.

3. The dataset
The universe used in the first part of our research includes 2,959 bonds, and is derived from the European
Monetary Union (EMU) Broad Market Index2. All bonds in the index in January of years 2002 - 2011 are
included3. Bonds which are subordinated, covered or securitization are excluded from the sample because of
their non pure debt nature: this yields a universe of 5,362 senior bonds.

2

The list of securities is available on request. It is a composite broad market index (i.e. it gives a description of the total bond market
consisting of both sovereign bonds and non-sovereign bonds). The largest part of the index consists of high-grade credit bonds in the AAA
and AA bonds, namely 80%. With reference to the sector distribution, more than 60% of bonds belong to “Direct government”.
3
The list of securities we considered is available on request.
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All 5 year CDS associated with the specific bond issuer were downloaded. If no CDS was associated with the
issuer, the CDS of its parent issuer were searched. Where the parent company issuer had no CDS, the CDS of the
ultimate parent company was downloaded. If the ultimate parent had no active CDS quote either, then no CDS
was considered in our analysis. The total number of issuers associated with the 5,362 original bond universe is
657. Of these, 455 have a ticker CDS and 202 have no ticker CDS. Of the 455 with a ticker CDS, 31 have no
quote in any trading day.
The bond quote source used is the CBBT (Composite Bloomberg Bond Trader), which is an arithmetic average
of all executable prices posted by market makers. Executable price are prices at which market makers are
committed to trade upon bid or ask orders by clients4. The yield to maturity resulting from the specific BID and
ASK prices for each business date was then downloaded from Bloomberg, resulting in two 3059 rows (dates) by
5362 columns (bonds) panel datasets. The Credit Default Swap spread (CDS) source is CBIL (Composite
Bloomberg Intraday London). All the bonds that had no CBBT quotes, or more than 30% of stale or missing
CBBT quotes were excluded.
In our analysis, we used only a subsample of bonds included in the dataset: corporate bonds issued in the main
Eurozone countries, with the corresponding CDS and rating existing, with residual maturity under 13 years. The
total number of these securities is 1,7625.
We examine the importance of the “country effect” for the yield levels by both introducing dummy variables and
by considering a set of macroeconomic variables, including Central government debt and deficit, TARGET26,
Treasury bond rating and CDS, Gross Domestic Product (GDP), Current account balance (BOP), Fixed
investment growth, Economic Sentiment Indicator (ESI)7. We used official databases of the OECD, European
Central Bank and World Bank.
We also estimated a small sample of Italian and German bonds in recent years, supplementing the above
variables with using balance sheet data and stock prices of the issuing companies (Source: Thomson Reuters
Datastream).

4. The model
The first part of our research verifies how risk and liquidity variables are important for the level of yields
compared to their corresponding risk-free measure, and the yield daily variations. The dependent variable used in
our analysis is the bond yield to maturity (R)8. For every bond its corresponding risk-free yield was determined
on the basis of the Eurirs (Euro interest swaps) of the same maturity adjusted for the presence of coupons. This
risk-free yield (henceforth RF) was approximated by solving the following equation with respect to iF for every
day and bond:

4

Executable prices are binding quotes from market makers, while indicative prices, included in the BGN (Bloomberg Generic) average, are
not committed bid or ask prices, they generally indicate that the market maker has an inventory of that bond and he is willingly to trade upon
a price to be agreed with the client.
5
Our sample does not include junk bonds.
6
TARGET2 is the real-time gross settlement (RTGS) system owned and operated by the Eurosystem. TARGET stands for Trans-European
Automated Real-time Gross settlement Express Transfer system. TARGET2 settles payments related to monetary policy operations,
interbank and customer payments, and payments relating to the operations of all large-value net settlement systems and other financial
market infrastructures handling the euro. Source: European Central Bank.
7
ESI is a composite indicator made up of five sectoral confidence indicators with different weights: industrial confidence indicator (40%),
construction confidence indicator (5%), services confidence indicator (30%), consumer confidence indicator (20%), retail trade confidence
indicator (5%). Source: Eurostat.
8
Of course results do not change if using the corrisponding spread as dependent variable: the only difference is that the coefficient of the
regressor RFC corresponds to 1 minus the coefficients reported in the tables.
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n

+

100/(1+iFt)n+d

=

h=0

C/(1+iEurirsh+d,t)h+d

+ 100/(1+iEurirsn+d,t)n+d

(1)

h=0

(where c is the coupon, h+d is the time to maturity expressed in years h + days/365.25, iEurirsh+g is the
interpolation between Eurirs interest rates with maturities h and h+1).
As suggested by most authors, we included in our model all the main bond characteristics representing the direct
and indirect measures of risk and liquidity usually employed in the literature, plus the corresponding CDS. These
variables are listed in Table 1 and the symbol used in this paper is shown in brackets.
Liquidity measures

Table 1. Measure of liquidity and default risk used in this paper
Default risk measures

Direct measures

Direct measures

Bid-ask spread (BIDASK) (+)

Rating (RATING) (+)

Zero-transaction days (%) (IDLEDAYS) (+)

Bond CDS (BONDCDS) (+)

Indirect measures

Indirect measures

Issued amount (AMOUNT) (-)

term structure slope (SLOPE) (-)
Risk-free yield (RFC) (-)

Years to Maturity (MATURITY) (+)
Coupon (COUPON) (-)
Price volatility (VOLATILITY) (+)
Note: The table reports measures of liquidity and default risk used in our analysis. The signs in round brackets
refer to the influence any variable is thought to have on the yield to maturity spread. Variables related to both
liquidity and default risk are shown in the centre of the table.
The meaning of the direct liquidity measures (Bid-ask spread [BIDASK] and the percentage of the zerotransaction days [IDLEDAYS]) is clear. Unfortunately, the trading volume, which is another direct measure of
liquidity (Fisher, 1959), was not available to us. Among indirect measures, the amount issued (AMOUNT) could
be a proxy of liquidity because large issues should trade more often; moreover, Crabbe and Turner (1995) state
that large issues may have lower information costs and therefore a lower yield due to a low illiquidity premium.
Some empirical studies employ coupon (COUPON) as a bond liquidity measure, although results are conflicting:
Amihud and Mendelson (1991) find a significant negative effect, whereas other contributions note an
insignificant positive coefficient. The years to maturity (MATURITY) is also considered a bond liquidity
measure: the shorter the residual maturity of a bond, the less trading takes place and the lower its liquidity (Sarig
and Warga, 1989). Moreover, Schultz (2001) finds that the new issues usually trade more than the old ones.
Price volatility (VOLATILITY) was estimated by a 4-week moving standard deviation of the logarithm changes in
an approximation of daily prices corresponding to our yields. Price volatility measures price uncertainty and is
therefore negatively related to liquidity; it is however usually positively correlated to default risk. Some
researchers, including Shulman, Bayless and Price (1993) actually find a significant positive effect on bond
spreads.
The direct measures of the default risk we considered, i.e. rating [RATING] and CDS [BONDCDS]), are
intuitive. The relevance of rating has already been identified in the literature (Gabbi and Sironi, 2005). In the
present paper, we convert the rating into a numerical scale from 1 (AAA) to 10 (BBB3) and our variable
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RATING is therefore positively related to risk. We used both rating and bond CDS as default risk measures,
because the CDS market is often thin and may not accurately represent the actual risk. On the other hand, the
rating is only changed from time to time (and often with some delay); it is moreover a qualitative and not a
quantitative judgment.
Given the nature of our dependent variable, we did not include the credit factor defined by Fama and French
(1993) among our regressors, because its main components are always among our dependent variables. We
included however the slope (SLOPE) of the 10-year risk free asset – MRO as a further indirect measure of risk:
the higher the slope, the lower the weight given to the bond face value to be paid at maturity (i.e. the value more
sensitive to a possible default). For the same reason, the corresponding risk-free yield of a bond (RFC) and its
coupon (COUPON) may also exert a negative impact on risk and were included among its indirect components.
The higher the coupons the higher the weight of the payments to the owner. The default risk, on the other hand,
is positively correlated to a bond residual maturity (MATURITY).
On the basis of the influence of our variables on liquidity and risk, it is possible to establish their expected signs
in an equation showing the spread (SPREAD=R-RF) between the bond yield to maturity and its corresponding
risk-free yield: BIDASK (+), IDLEDAYS (-), AMOUNT (-), RATING (+), BONDCDS) (+), VOLATILITY (+),
(SLOPE) (-), MATURITY (+), RF (-), COUPON (-). Of course, the same considerations are valid for the yield
and not only for the spread.
Table 2 shows descriptive statistics of variables included in our analysis.
Table 2. Descriptive statistics
Variables

Mean

Median

Max

Min

Std.
Dev.

Skewness

Kurtosis

Obs.

Cross
sectio
ns

R/10

-0.001

0.000

15.805

-15.815

0.122

0.06

2296.21

1227299

1468

RFC

-0.002

-0.000

0.304

-0.272

0.043

0.10

5.74

1227299

1468

0.782

0.418

44.728

-15.474

1.520

5.99

75.01

1227299

1468

(R/10
RFC)

-

RFC t-1

3.05069 2.97378

5.52793

1.05051

1.06029

0.13

1.95

1227299

1468

S?/10

0.21140 0.10000

58.90000

-1.85500

0.48349

31.32

2203

1227299

1468

VOR?

0.00309 0.00220

0.08648

0.00000

0.00356

6.12

73.73

1227299

1468

X20?

4.69

4.625

10.150

0.00

1.182

0.47

4.69

1227299

1468

X16?/365

6.16

4.62

30.02

1.00

5.24

2.19

8.47

1227299

1468

LOG(X12
?)

21.34

20.77

26.94

18.83

1.28

0.85

2.45

1227299

1468

X10?

0.087

0.056

0.299

0.000

0.064

1.23

3.55

1227299

1468

X15?

4.571

4.000

10.000

1.000

2.941

0.16

1.67

1227299

1468

C?/1000

1.503

0.801

169.000

0.012

3.080

9.71

140.89

1227299

1468

(RFC?EY1)
SLOPE

0.586

0.425

2.796

-0.679

0.669

0.79

2.93

1227299

1468

DJUY10

-0.0017

0.0000

0.3200

-0.5000

0.0684

-0.42

7.47

1227299

1468

ZTOT_OP 600269
ERATIO

601972

1028994

333998

167916

0.33

2.03

1227299

1468
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NS
DZTOT_
OPERATI
ONS
510

0

419895

-361498

49485

0.53

27.49

1227299

1468

Note: The table reports summary statistics of variables used in our analysis. R is the bond yield, RFC is the
corresponding free interest rate. A detailed definition of variables is provided is Section 5.
The econometric tool used in this paper is OLS panel data. The program employed is Eviews 9.

5. Empirical results
5.1 Main determinants of corporate euro-bond yields
A preliminary unit root test applied to the corporate bond yields as well their corresponding risk-free yields
suggests that both variables contain a unit root, under the null hypothesis of common process as well as
individual unit root process.

Table 3. Unit roots and integration
Probability(1)
R(4)

RFC(4)

R-RFC

Bond CDS

Bid-Ask spread

Levin, Lin & Chu t(2)

1.0000

1.0000

1.0000

0.9949

0.0000

Im, Pesaran and Shin W-stat(3)

1.0000

1.0000

0.0000

0.0000

0.0000

ADF – Fisher Chi-square(3)

0.9200

1.0000

0.0000

0.0000

0.0000

PP – Fisher Chi-square(3)

0.0000

1.0000

0.0000

0.0000

0.0000

Note: Automatic lag length selection based on SIC: 0 to 24.
Probability if referred to H0 of non-stationarity
Newey-West automatic bandwidth selection and Bartlett kernel.
(1)

Probabilities for Fisher tests are computed using an asymptotic Chi-square distribution. All other tests assume
asymptotic normality.
(2)

Null: Unit root (assumes common unit root process).

(3)

Null: Unit root (assumes individual unit root process).

(4)

R and RFC are, respectively, the risk-free yield and the risk-free yield considering the coupon.

Our first results are reported in Table 49. Since yields are non-stationary variables, a panel partial adjustment
model is used. The dependent variable (bond yield) is in difference, while the I(1) regressors (lagged dependent
variable included) are introduced in level at t-1, and in difference also when significant. Data are daily, and the
days the ECB Governing Council met are not considered. Meeting days are separately described in Section 5.3.
All data have been divided by 10 since they were in thousandths and not in hundredths. The whole period
considered in this analysis is May 2005-January 2012, and the two sub-periods August 2007-April 2010 and
May 2010-January 2012 are also explicitly considered. August 2007-April 2010 corresponds to the worldwide
financial crisis and May 2010-January 2012 corresponds to the recent Eurozone sovereign debt crisis, which has
9

In order to detect multicollinearity of independent variables, we use Variance Inflation Factors – VIFs (see Appendix A).
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been widely studied. In order to estimate the relevance of the issuer country on bond yields, dummies for the
main Eurozone countries (Austria, Belgium, Finland, France, Greece, Ireland, Italy, Netherlands, Portugal and
Spain) are introduced into the model. There is no dummy for Germany, which is used as benchmark. Among the
regressors, we include:
- TOT OPERATIONS, the total amount of ECB interventions; a positive amount of TOT OPERATIONS
indicates an increase in liquidity deriving from ECB operations;
- UY10, the 10-year swap dollar interest rates. Although this variable has no link to ECB monetary policy, its
movements are relevant for medium-long term Euro bond yields, whose variations are known to be closely
influenced by corresponding variations in the American long-term interest rate.
IDLEDAYS and LOG(AMOUNT) are not significant and we exclude them from the regression.
Table 4. Panel estimation of the corporate bond yield
Dependent variable = (Rt)/10

Independent variables

Period
3/05/200530/03/2012

1/08/200730/04/2010

3/05/201031/01/2012

3/05/201031/01/2012

3/05/201031/01/2012

All maturities All maturities All maturities

Maturities
years

Equation

(1)

(2)

(3)

(4)

(5)

Constant

0.0062***

-0.0075***

0.0172***

0.0207***

0.0170***

"Austria"

0.0015***

0.0037***

0.0004

-0.0016

0.0007

"Belgium"

0.0008

0.0010

0.0034

0.0024

0.0024

"Finland"

0.0008

0.0023

0.0015

-0.0007

0.0025

"France"

0.0012***

0.0016***

0.0022***

0.0009

0.0023***

"Greece"

0.0179***

0.0015

0.0508***

0.0830***

0.0216***

"Ireland"

0.0087***

0.0100***

0.0109***

0.0148***

0.0046**

"Italy"

0.0034***

0.0012

0.0070***

0.0056***

0.0078***

“Netherlands”

0.0010***

0.0015

0.0018**

0.0008

0.0018*

"Portugal"

0.0112***

0.0052***

0.0261***

0.0271***

0.0241***

"Spain"

0.0032***

0.0026***

0.0065***

0.0059***

0.0059***

(RFC)

0.4619***

0.5440***

0.4010***

0.4743***

0.3475***

(Rt-1)/10

-0.2131***

-0.2919***

-0.0657***

-0.0503***

-0.1046***

(RFCt-1)

0.0672***

0.1679***

-0.1057***

-0.0979***

-0.0881***

((Rt-1/10) - RFCt-1)

-0.0038***

-0.0094***

-0.0049***

-0.0044***

-0.0053***

BIDASKt-1/10

0.0051***

0.0055***

0.0276***

0.0265***

0.0526***

VOLATILITYt-1

0.2407***

1.1223***

-0.1936**

-1.7969***

-0.3868***

COUPON

-0.0005***

-0.0004

-0.0002

-0.0006

0.0006***

MATURITY/365

0.0004***

0.0007***

0.0008***

0.0067***

0.0006***

RATING

0.0006***

0.0019***

0.0004***

0.0004**

-0.0002

BONDCDS t-1/1000

0.0003***

0.0007***

0.0001

0.0001

0.0002*

(BONDCDS)/1000

0.0089***

0.0021***

0.0243***

0.0173***

0.0437***

SLOPE

-0.0035***

-0.0066***

-0.0018***

-0.0085***

-0.0023***
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UY10

0.2077***

0.1944***

0.1752***

0.0942***

0.2571***

TOT_OPERATIONS t-1/1000000

-12.3827***

0.8221

-34.2747***

-48.6688***

-34.9573***

TOT_OPERATIONS/1000000

-29.9268***

-13.3097***

-58.5380***

-71.8036***

-54.3684***

Adjusted R-squared

0.0899

0.1394

0.0448

0.0261

0.0998

Durbin-Watson stat10

1.9306

1.9842

1.8951

1.9303

1.8059

Included observations

1539

592

377

377

377

Cross-sections included

1468

1200

1063

655

602

1050315

437052

342215

163596

178619

Total
pool
observations:

(unbalanced)

Note: The table reports the panel estimation of the corporate bond yield during the whole period (May 2005January 2012) and the two sub-periods (August 2007-April 2010 and May 2010-January 2012) considered in our
analysis. The last two columns show results during the recent Eurozone sovereign debt crisis by distinguishing
maturities < 4 years and > 4 years. The significance is expressed with one, two or three asterisks, i.e. the
rejection of the hypothesis of values equivalent to 0 with a probability level equal to 10%, 5% or 1%. Country
dummies refer to the corresponding bond issuer country. Dependent variable: R. Daily data.
The first finding is that change in yield is always related positively to the corresponding change in the risk free
interest rate, and negatively related to its previous spread ((Rt-1/10) - RFCt-1). Secondly, independently of the
period examined, numerous explanatory variables, i.e. RFC, BIDASK, VOLATILITY, RATING11, BONDCDS,
SLOPE, MATURITY/365, UY10 and TOT OPERATIONS are always significant and of the right sign. (Results
are similar if bank total liquidity is employed instead of TOT OPERATIONS). Not surprisingly, these tend to be
the variables taken as most relevant in the literature. They make up an entire set related to both liquidity and risk,
and need to be taken into account to explain movements and equilibria of corporate yields. On the other hand,
the explanatory variables COUPON and lagged TOT OPERATIONS are not always significant.
5.2 The “country effect” and some possible explanations
Another important result is that the “country effect”, measured by the country-dummy coefficients, appears very
strong during the period of sovereign debt crisis. In particular, the coefficients of the dummy variables of the
five-eurozone nations considered weaker following the financial crisis, the so-called PIIGS countries, are
positive, significant and high. Moreover, their values are closely related to the corresponding Treasury bond
CDS and the spread between the corresponding Treasury bond yields and similar bonds issued by the German
government. In other words, other things being equal, the corporate bond spread was higher in the countries
where the public debt crisis was deeper, in the order: Greece, Portugal, Ireland, Spain and Italy.
A comparison between the “country effect” and the country treasury bonds CDS is reported in Figure 1. The link
between the two variables during the public debt crisis (3/05/2010-31/01/2012) is apparent. But during the
previous financial crisis, both the “country effect” and the value of sovereign CDS were small, even for the
PIIGS countries.

10

Durbin-Watson statistic measures the linear association between adjacent residuals from a regression model. The DW is a test of the

hypothesis
in the specification:
If there is no serial correlation, the DW statistic will be around 2. The DW statistic will fall below 2 if there is positive serial correlation. In
the worst case, it will be near zero. If there is negative correlation, the statistic will lie somewhere between 2 and 4. In the panel case the DW
statistic reported in Eviews is evaluated by considering the residuals of all equations taken together.
11
For the numerical transformation of the RATING, see http://voxeu.org/article/shadow-sovereign-ratings.
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Fig. 1. “Country effect” on corporate bond spread and sovereign bond CDS.
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Note: The graph reports a comparison between the “country effect” and the country CDS during the two subperiods 1/08/2007-30/04/2010 (worldwide financial crisis) and 3/5/2010-31/01/2012 (Eurozone sovereign debt
crisis).
An analysis of the influence of ten years (10y) sovereign index on our sample yields divided by sectors is
reported in Table 5. The effect was measured by limiting the regression on single sectors (all securities,
sovereign, finance and industrial) and to PIIGS countries, by adding to Table 4 estimation the spread by any
country and German ten years treasury bond (both in level t-1 and in variation at t).
Table 5. Influence of 10y sovereign index
Countries

Sector

Equilibrium coefficient of 10y
treasury bond spread

Mean lag of adjustment

Greece, Ireland, Italy,
Portugal, Spain

All securities

0.725

101.8

Sovereign

1.254

18.3

Finance

0.832

166.9

Industrial

0.493

96.1

All securities

1.030

72.9

Sovereign

1.254

18.3

Finance

1.361

48.9

Industrial

0.583

108.6

Italy, Portugal, Spain

Note: Our elaborations.
Economic explanations can be put forward for the “country effect”. Table 6 shows the correlations between
country dummies and main macroeconomic variables: 10years Treasury bond, Treasury bond rating, Treasury
bond CDS, TARGET2/GDP, GDP growth, Debt/GDP, Deficit/GDP, Current account balance/GDP (BOP/GDP),
Fixed investment growth (Ginv). We consider the period May 2010 - January 2012 which coincided with the
Eurozone sovereign debt crisis.
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Table 6. “Country effect”: correlation analysis
Period:
3/05/201031/01/2012

Country Maturitie Maturitie 10years Treasur Treasur TARGET2 GDP Debt DEF BOP Gin
growt /
dummies s < 4 s > 4 Treasur y bond y bond /
/
/
v
years
years
y bond rating
h
All
CDS
GDP
GDP GDP GDP
Maturitie
s

All maturities

1.00

0.99

0.90

0.97

0.96

0.98

-0.64

Maturities<4y 0.99

1.00

0.81

0.95

0.94

0.99

-0.61

Maturities>4y 0.90

0.81

1.00

0.85

0.86

0.81

-0.57

10yTreas.bond 0.97

0.95

0.85

1.00

0.99

0.98

-0.81

Treas.bond
rating

0.96

0.94

0.86

0.99

1.00

0.97

-0.76

0.98

0.99

0.81

0.98

0.97

1.00

-0.71

-0.64

-0.61

-0.57

-0.81

-0.76

-0.71

1.00

-0.93
TARGET2/GD
P
0.52

-0.93

-0.78

-0.86

-0.89

-0.92

0.45

0.50

0.51

0.57

0.55

0.54

-0.52

-0.92 0.54 -0.54 -0.77 0.96
0.45 -0.52 0.91 0.64
1.00 -0.41 0.32 0.73
0.97
-0.41 1.00 -0.30 -0.55 -

GDP growth

-0.45

-0.43

-0.36

-0.65

-0.63

-0.54

0.91

0.32

-0.30 1.00 0.47 0.95

Debt/GDP

-0.79

-0.73

-0.83

-0.81

-0.83

-0.77

0.64

0.73

-0.55 0.47 1.00 0.69

DEF/GDP

-0.94

-0.93

-0.85

-0.96

-0.97

-0.95

0.69

0.94

-0.45 0.59 0.82 0.94

Treas.bond
CDS

-0.93 0.52 -0.45 -0.79 0.94
-0.93 0.50 -0.43 -0.73
-0.78 0.51 -0.36 -0.83
0.93
-0.86 0.57 -0.65 -0.81
-0.89 0.55 -0.63 -0.83 0.85

0.45

BOP/GDP
Ginv

0.59
0.82
1.00
Note: The table reports the correlation analysis of “country effect” determinants during the period May 2010January 2012. The variable “10-year Treasury bond” is the spread with the value of German 10years Treasury
bond. The correlations significant at 5% correspond to 0.71.
Table 6 shows that the correlation between “country effect”, CDS on five-year Treasury bonds, the spread
between with 10-year Treasury bond yield and the German yield, and their rating, are very high. All these
variables are also negatively related to TARGET2 divided by GDP, GDP growth, BOP and investment growth.
The “country effect” is therefore strongly influenced by single country macroeconomic behaviour, which of
course impacts strongly on issuers and their risk. Tables C1-C6 in Appendix C show the descriptive statistics and
other period correlations.
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Table 7. Correlation analysis: All periods
Correlation with 10-year Treasury bonds

Correlation of values in (2) to
value in:

Period

(1)

(2)

(3)

(1)

(3)

10-year Treasury bond

-

-

-

0.92

0.95

Treasury bond rating

0.85

0.99

0.93

0.85

0.98

TARGET2/GDP

-0.55

-0.81

-0.79

0.82

0.77

GDP growth

-0.61

-0.86

-0.33

0.08

0.45

Debt/GDP

0.55

0.57

0.82

0.88

0.87

DEF/GDP

-0.81

-0.65

-0.67

0.89

0.59

BOP/GDP

-0.83

-0.81

-0.43

0.95

0.78

Ginv

-0.67

-0.96

-0.33

0.61

0.18

Note: Period: (1)= 1/08/2007-30/04/2010, (2)= 3/05/2010-31/01/2012, (3)= 1/02/2012-31/12/2016
Spread refers to German yield.
Table 7 shows clearly that correlations tend to hold over time. Note also that there is a very strong correlation
between the 10-year Treasury bond, TARGET2 and bond rating, which largely explains the “country effect”.
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Fig. 2. Historical evolution of 10-year Treasury bonds, rating, TARGET2/GDP, total ECB operations and other
ECB operations

Note: The shaded area corresponds to the first part of the Eurozone sovereign debt crisis; the white area before
that period corresponds to the worldwide financial crisis.
Figure 2 in fact shows that the interest rate spread between the different countries was not affected by the
worldwide financial crisis, but increased significantly during the Eurozone sovereign debt crisis. After the crisis,
the spread became smaller, while different country ratings remained stable, and TARGET2 increased again after
2015. It appears that the increase in TARGET2 had no effect on the spread, probably thanks to ECB
“quantitative easing”, which increased ECB demand for Treasury bonds from 2015.
The above results were then used to investigate the “country effect” for Italy and Germany. We analyse a subsample of 40 corporate bond issues (20 Italian and 20 German), extracted in equal proportion from high and low
rating and financial and industrial sector of issuing company. We introduce the following macroeconomic
variables into the regression: ESI (Economic Sentiment Indicator) and TARGET2 divided by GDP, issuers’
balance sheet fundamentals, i.e. Return on Equity (ROE), an equity index (INDEXAP) and issue characteristics,
e.g. RATING, COUPON, MATURITY. The period considered is January 2012-February 2017. Our results are
reported in Table 8. Three estimations are presented. All the above variables are used in the first regression along
with a dummy variable for Italian bonds; the second regression excludes TARGET2 and “other ECB
interventions” (i.e. amount of securities purchased by ECB), and the third excludes the dummy for Italy.
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Table 8. “Country effect” analysis
Period: 2/01/2012-2/02/2017

Independent variables

With TARGET2 and Without TARGET2 Without
OTHER
and
OTHER country dummy
INTERVENTIONS INTERVENTIONS

Constant

-0.0161***

-0.0156***

-0.0194***

Dummy Italy

-0.0265***

0.0137***

-

ROE(-6*22)

-0.0003***

-0.0002***

-0.0003***

Log(INDEXAP)

-0.3063***

-0.3067***

-0.3058***

RATING

0.0040***

0.0032***

0.0041***

COUPON

-0.0016

-0.0009

-0.0013

MATURITY/365

0.0024***

0.0021***

0.0025***

YIELDZ t-1- RFC t-1

-0.0185***

-0.0159***

-0.0189***

RFC

0.4146***

0.4166***

0.4167***

RFC t-1

0.0819***

0.0859***

0.0838***

YIELDZ t-1

-0.3062***

-0.3057***

-0.3052***

ESI(12*22)

-0.0002**

-0.0004***

-0.0004***

TARGET2(-22)/GDP*Dummy Italy

-0.3632***

-

-0.1846***

INTERVENTIONS*Dummy -0.0231***

-

-0.01872***

OTHER
Italy/1000000
Adjusted R-squared

0.1351

0.1350

0.1347

Durbin-Watson stat

2.0910

2.0891

2.0897

Included observations

1325

1329

1325

Cross-sections included:

29

29

29

Total pool (unbalanced) observations:

20699

20727

20699

Note: The table reports the panel estimation of the corporate bond spread during the period January 2012February 2017 considered in our analysis. The significance is expressed with one, two or three asterisks, i.e. the
rejection of the hypothesis of values equivalent to 0 with a probability level equal to 10%, 5% or 1%. Dependent
variable: R. Daily data.
TARGET2 represents the total net inflow of bank liquidity in each euro-country (positive in Germany and
negative in Italy). The higher its value, the higher overseas demand for national bonds and products and the
lower the sovereign yield. ESI is an indicator of confidence. The higher TARGET2/GDP, the less probable a
high perceived country risk, with a downward influence on national yields. ROE and Log(INDEXAP) (the
daily change in price of stocks of issuers) are linked to the economic strength of the issuer and both exert a
negative effect on the corresponding bond yields. OTHER INTERVENTIONS corresponds to the component of
TOT OPERATIONS of usually bonds, and to other financial assets, purchased by the Central Bank. This
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variable became the most important (exogenous) component of ECB total operations in recent years, particularly
in the period of “quantitative easing”. The higher its value, the higher the demand for bonds, and the lower their
yield.
5.3 The impact of ECB’s official interest rates and its communications on corporate bond yields during the
meeting days
After verifying that the equations confirm all theoretical relations between euro bond yields to maturity and our
other explanatory variables, we examined the impact of ECB monetary policy on the bond market in the same
period considered in the regressions above. We found that decisions about the Official Interest Rate (MRO) and
the ECB President press conference (WORDS) became more relevant on ECB meeting days. Expected and
unexpected components of the decisions and the press conference were predicted to show different levels of
relevance for yield changes, and were investigated separately. Unexpected components were expected have more
impact than the expected components. Results are reported in Table 9.
As hypothesized, the two following variables are particularly important on meeting days:
-

MRO: the interest rate on the main refinancing operations.

WORDS: index drawn up by Rosa and Verga (2007, 2008), identifying the President’s press conference
content. This index spans from -2 (probable monetary expansion expected in the near future) to +2 (probable
monetary restriction), and is related to the information conveyed to the public by the ECB President in his speech
on Governing council meeting days. This index is positively linked to the expectations of the public regarding
changes in the Official Interest Rates in the near future.
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Table 9. Panel estimation of the effect of ECB daily policy and “surprise effect” on corporate bond yield
Dependent variable = (Rt)/10

Period: 2/05/2005-31/01/2012

Independent variables

Daily monetary policy
All maturities

Constant

0.0279***

“Austria”

0.0001

“Belgium”

-0.0032

“Finland”

-0.0040

“France”

-0.0019

“Greece”

0.0429***

“Ireland”

-0.0226***

“Italy”

-0.0026

“Netherlands”

-0.0005

“Portugal”

-0.0044

“Spain”

-0.0036*

(Rt-1)/10

0.1819***

RFC

0.6982***

RFCt-1

-0.0066

(Rt-1)/10- RFCt-1

0.0077***

RFCt-1

-0.0045***

MATURITY/365

-0.0004***

RATING

-0.0038***

(UY10)

0.0954***

EMRO change

-0.0715***

UMRO change

0.2702***

EWORDS

0.0010

UWORDS

0.0085***

Adjusted R-squared

0.1693

Included observations after ADJ

83

Cross-sections included:

1969

Total pool (unbalanced) observations:

79497

Note: The table reports the panel estimation of ECB monetary policy on bond yields during the whole period
(May 2005-January 2012) considered in our analysis (non-significant variables are not shown). The significance
is expressed with one, two or three asterisks, i.e. the rejection of the hypothesis of values equivalent to 0 with a
probability level equal to 10%, 5% or 1%. Country dummies refer to the corresponding bond issuer country.
Dependent variable: R. Daily data.
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The impact of both surprise components UMRO and UWORDS on euro bond yield is shown in Table 9. All
coefficients are positive and significant. The expected component coefficient is not significant for the President’s
communications (EWORDS) but has a significant negative sign for EMRO. The coefficient in absolute terms is
however much smaller than the coefficient of the unexpected component (-0.07 vs 0.27).
Both measurements of surprise are similar to those used by Rosa and Verga (2007, 2008). The surprise value of
MRO is measured by the change in 2-week Euribor rate, (R2Wt+1) after ECB’s official decision taken on
meeting day t. Since Euribor is priced at 11.00 a.m., and the decision about the new MRO is communicated at
1.45 p.m., the change in Euribor to be taken into account is the one between day t+1 and day t. The assumption
under this measure or MRO surprise is based on the hypothesis that the change in the 2-week Euribor interest
rate is mainly due to the change in market expectation about the average MRO. Once the new MRO is known,
MRO expectations correspond to the actual new MRO, whose value is unchanged for about 1 month, so the
difference between the 2-week Euribor after and before ECB decisions can be taken as a proxy for the difference
between the new MRO and its expected value before the Governing council meeting. In other words, (R2Wt+1)
is a proxy for the unexpected value (UMRO) component (“surprise”) of the new ECB official interest rate. It is
more complicated to estimate the “surprise” component of the content of the President’s press conference, which
starts at 2.45 p.m. on the days on which MRO decisions are taken. Since ECB’s communications are related to
further expected MRO changes in the next few months, we assumed that the index WORDS is related to the
difference between the forward 1-6 month Euribor interest rates minus the 1 month Euribor, both net of the
corresponding euro interbank market risk. The definition of expected and unexpected components is reported in
Appendix D.

6. Conclusions
This paper analyses the yields to maturity of corporate bonds issued in the Eurozone countries using OLS panel
data. The initial period considered was May 2005-January 2012 (daily data), but particular attention was paid to
the worldwide financial crisis (August 2007-April 2010) and the recent Eurozone sovereign debt crisis (May
2010-January 2012). The “country effect” is also examined and macroeconomic explanations put forward.
Finally, the effect of ECB monetary policy on corporate bond yields during the meeting days is analysed
evaluating the potential component of “surprise” or “unexpectedness” of ECB policy.
The results show that liquidity factors need to be taken into account along with all risk indicators. In fact, the
explanatory significant variables are: risk-free rate, bid-ask spread, volatility, rating, bond CDS, risk-free term
structure slope, maturity, the total amount of ECB interventions and the 10-year swap dollar interest rates.
During the periods considered in our analysis, the country where the corporate bonds are issued, has an
enormous impact on yields, although there are significant differences between countries. In particular, during the
Eurozone sovereign debt crisis, the phenomenon clearly creates difficulties for the Eurozone countries facing
public debt problems (PIIGS).
Related to the “country effect”, the correlation analysis between country dummies and main macroeconomic
variables (10-year Treasury bond, Treasury bond rating, Treasury bond CDS, TARGET2/GDP, GDP growth,
Debt/GDP, Deficit/GDP, current account balance/GDP, fixed investment growth) shows that the “country effect”
is strongly influenced by single country macroeconomic conduct. We show that the interest rate spread between
countries increased during the Eurozone sovereign debt crisis, and declined after the crisis. Country ratings on
the other hand remained stable, and TARGET2 increased again after 2015.
We also analysed the “country effect” for Italy and Germany. We considered: TARGET2 (positive in Germany
and negative in Italy), ESI (where ESI is high, the perceived country risk is low), while controlling for ROE and
an equity risk factor represented by an European equity index (both ROE and equity prices are negatively
correlated to bond yields) and, finally, other ECB interventions, i.e. bond and financial assets purchased by ECB
(the greater the intervention, the lower the yields).
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The results concerning the impact of ECB monetary policy on the bond market during the meeting days show
that unexpected MRO decisions and unexpected content in the President’s press-conference exert a positive
influence on bond yields. The expected component of President “WORDS” is not significant, while the expected
MRO has a significant negative coefficient.
Our results have important policy implications. First of all, the purchase of bonds by ECB significantly reduced
their yields as planned. The idiosyncratic risk of European sovereign bonds, measured by the yield spread to
comparable German Bunds, appeared to have a material risk spillover effect on corporate bonds yields issued by
private sector corporations domiciled in those countries. Moreover banks became riskier (as measured by their
CDS spread) in countries with increasing sovereign bond spreads because of their material positions in national
sovereign and corporate bonds, which were often evaluated at Mark-to-Market. Considering also Basel III
regulatory framework, which requires more regulatory capital in periods of financial stress for institution using
an Internal Model Approach (IMA), as market volatilities are directly reflected into their Value-at-Risk (VaR)
models, this phenomenon of increased riskiness of the banking sector reflects in the possibility for banks to
supply loans, with a resulting final effect similar to a restrictive monetary policy.
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Appendix A
A.1. Investigation for multicollinearity problem
In order to verify whether there is a problem of multicollinearity among our regressors, we evaluated the
Variance Inflation Factors (VIFs), which measure links between independent variables. In general, VIFs above
10 are a sign of serious multicollinearity. Table A.1 shows that our VIFs are very low for all regressors and
multicollinearity is not a problem.

Table A.1. VIFs - Variation Inflation Factors
Δ(RFC)

1.022686

Δ(Rt-1/10)

1.062899

Δ(RFC t-1)

1.046930

(R t-1/10- RFC t-1)

2.120702

RFC t-1

1.585849

BIDASKt-1/10

1.417589

VOLATILITYt-1

1.739884

COUPON

1.221629

MATURITY/365

2.069309

Log(AMOUNT)

1.163191

IDLEDAYS

1.604675

RATING

2.081547

BONDCDS t-1/1000

1.180353

Δ(BONDCDS)/1000

1.003683

(RFC t-1-EY1 t-1)

1.574340

"Austria"

1.229208

"Belgium"

1.167223

"Finland"

1.092179

"France"

1.762562

"Greece"

1.033800

"Ireland"

1.261409

"Italy"

1.404575

"Netherlands"

1.638979

"Portugal"

1.217210

"Spain"

1.384727

Note: The table reports the VIFs for all independent variables used in the regression.
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Appendix B
B.1. Fixed effects panel estimation
We also run the analysis using a panel estimation with fixed effects (Table B.1), in order to prevent any
particular aspect of an individual bond from impacting or biasing the predictor or outcome variables. The fixed
effects estimator removes all effects caused by idiosyncratic time-invariant characteristics. Results are however
similar to those reported in Table 3. Lagged dependent variables are introduced among regressors, so there is the
possibility that parameters might be biased. However, given that our series is very long, and bias thus should be
very low, we opted to use only OLS regressions rather than GMM or instrumental variables. In any case,
coefficients are very similar to the results reported in Table 3.
Table B.1.Fixed effects panel model
All corporate bonds
Independent variables

2/05/2005-31/01/2012

(RFC) -μ((RFC))

0.6417***

(Rt-1)/10-μ((R t-1/10))

-0.2114***

(RFCt-1) -μ((RFC t-1))

0.0616***

((Rt-1/10) - RFCt-1) -μ((R t-1/10-RFC t-1))

-0.0058***

RFCt-1-μ(RFC t-1)

-0.0005*

BIDASKt-1/10-μ(BIDASKt-1/10)

0.0027***

VOLATILITYt-1-μ((VOLATILITYt-1))

0.3408***

MATURITY/365-μ(MATURITY/365)

-0.0003***

BONDCDS t-1/1000-μ(BONDCDS t-1)/1000)

0.0003***

(BONDCDS)/1000-μ((CDS)/1000)

0.0067***

RFC t-1- EY1 t-1-μ((RFC t-1- EY1 t-))

-0.0044***

Adjusted R-squared

0.0825

Durbin-Watson stat

1.9895

Included observations after ADJ

1795

Cross-sections included

1468

Total pool (unbalanced) observations:

1225852

Note: The table reports the fixed effects panel estimation of the corporate bond yield during the whole period
(May 2005-January 2012) considered in our analysis. The significance is expressed with one, two or three
asterisks, i.e. the rejection of the hypothesis of values equivalent to 0 with a probability level equal to 10%, 5%
or 1%. Dependent variable: R. Daily data.
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Appendix C
C.1. Correlation analysis: data and other results
Table C.1. “Country effect”: data (period 3/05/2010-31/01/2012)
Period:
3/05/201031/01/2012

All
Maturities Maturities 10-year Treasury Sovereign TARGET2/ GDP Debt/
maturities < 4 years > 4 years Treasury rating
Growth
CDS
GDP
GDP
bond

Def/

BOP/ gi

"Austria"

0.00036

-0.00157

0.00069

0.66

1.01

44.64

-0.099

2.37

91.4

-3.26 1.96

3.11

"Belgium"

0.00338

0.00239

0.00236

1.35

2.09

128.36

-0.067

2.08

109.86

-4.08 0.33

2.10

"Finland"

0.00149

-0.00069

0.00251

0.35

1.00

15.69

0.097

2.54

56.91

-1.7

"France"

0.00216

0.00088

0.00231

0.62

1.01

54.92

-0.019

1.95

99.68

-5.76 -0.85 1.98

“Germany”

-

-

-

-

1.00

-

0.130

3.67

84.49

-2.16 6.01

"Greece"

0.05076

0.08301

0.02165

11.61

13.97

1631.11

-0.436

-7.65

118.04

-10.56 -9.86 -20.2

"Ireland"

0.01086

0.01477

0.00459

5.69

6.68

517.82

-0.664

2.39

101.33

-19.9 -2.02 -4.90

"Italy"

0.00698

0.00556

0.00782

2.4

4.34

208.5

-0.015

0.84

121.47

-3.88 -3.16 -1.76

“Netherlands” 0.00178

0.00084

0.00178

0.33

1.00

2.96

0.0912

1.43

70.69

-4.54 8

"Portugal"

0.02610

0.02708

0.02408

6.2

7.76

596.94

-0.347

-0.51

107.81

-8.75 -7.43 -8.30

"Spain"

0.00646

0.00587

0.00594

2.5

5.01

234.5

-0.074

-0.70

74.14

-9.58 -3.4

Mean

0.01003

0.01256

0.00670

2.88

4.08

309.46

-0.127

0.76

94.17 -6.74 -1.00 2.27

0.00670

SE

0.01543

0.02486

0.00832

3.59

4.13

484.95

0.251

3.08

20.67 5.29 5.22

7.41

0.00832

Mean without
0.00596
Greece

0.00551

0.00521

2.01

3.09

177.30

-0.097

1.61

91.78 -6.36 0.12

-0.48 0.00521

SE
without
0.00786
Greece

0.00896

0.00705

2.24

2.64

218.67

0.241

1.38

20.12 5.41 4.54

4.66

GDP GDP

-0.62 2.67

6.12

0.40

-6.23

0.00705

Note: The table reports the data of “country effect” and Treasury spreads with their explanatory variables during
the period May 2010-January 2012. The variable “10-year Treasury bond” is expressed net of the value of
German 10-year Treasury bond. The variable “gi” refers to the fixed investment growth.
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Table C.2. “Country effect”: data (period 1/08/2007-30/04/2010)
Period:
1/08/200730/04/2010

All
10-year Treasury
maturities Treasury rating
bond

TARGET2/ GDP
Debt/
Growth
GDP
GDP

DEF/

BOP/

gi

GDP

GDP

"Austria"

0.003712 3.96

1.00

-0.0878

1.55

79.78

-3.22

3.51

-1.72

"Belgium"

0.000976 3.98

2.00

-0.1643

0.78

103.88

-2.83

-0.67

-0.80

"Finland"

0.002349 3.88

1.00

0.0052

0.72

44.4

1.07

2.15

-2.70

"France"

0.001653 3.87

1.00

-0.0320

0.20

86.69

-4.98

-0.91

-1.78

“Germany”

-

3.68

1.00

0.0486

1.08

72.15

-1.72

5.79

-1.63

"Greece"

0.001457 4.62

6.04

-0.1230

-0.34

124.05

-11.58

-14.16

-7.96

"Ireland"

0.010045 4.31

1.53

-0.2051

-3.94

56.09

-11.38

-5.24

-12.27

"Italy"

0.001161 4.24

4.00

0.0317

-1.05

118.8

-3.64

-2.36

-4.44

“Netherlands” 0.001511 3.86

1.00

0.0020

1.70

61.16

-2.46

5.86

-1.80

"Portugal"

0.005158 4.16

3.50

-0.0952

0.20

89.48

-6.74

-11.14

-2.22

"Spain"

0.002576 3.99

1.16

-0.0210

1.12

54.02

-6.44

-6.99

-7.41

Mean

0.002782 4.05

2.11

-0.0583

0.18

80.95

-4.90

-2.20

-4.07

SE

0.002789 0.26

1.68

0.0828

1.59

26.59

3.91

6.63

3.63

Mean without
0.002914 3.99
Greece

1.72

-0.0518

0.24

76.65

-4.23

-1.00

-3.68

SE
without
0.002903 0.19
Greece

1.12

0.0842

1.67

23.64

3.39

5.60

3.57

Note: The table reports the data of “country effect” and Treasury spreads with their explanatory variables during
the period August 2007-April 2010. The variable “10-year Treasury bond” is expressed net of the value of
German 10-year Treasury bond. The variable “gi” refers to the annual growth of country’s investments.
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Table C.3. “Country effect”: correlation analysis (period 1/08/2007-30/04/2010)
Period:
1/08/200730/04/2010

Country 10-year Treasury TARGET2/ GDP Debt/
dummies Treasury bond
growth
GDP
GDP
bond
rating
All

DEF/

BOP/

GDP

GDP

gi

Maturities
All maturities

1.00

0.37

-0.08

-0.65

-0.72

-0.35

-0.56

-0.32

-0.65

10yTreas.bond

0.37

1.00

0.85

-0.55

-0.61

0.55

-0.81

-0.83

-0.67

Treas.bond rating -0.08

0.85

1.00

-0.23

-0.29

0.80

-0.55

-0.75

-0.29

TARGET2/GDP -0.65

-0.55

-0.23

1.00

0.52

-0.17

0.65

0.49

0.45

GDP growth

-0.72

-0.61

-0.29

0.52

1.00

-0.09

0.65

0.43

0.78

Debt/GDP

-0.35

0.55

0.80

-0.17

-0.09

1.00

-0.29

-0.42

0.10

DEF/GDP

-0.56

-0.81

-0.55

0.65

0.65

-0.29

1.00

0.80

0.79

BOP/GDP

-0.32

-0.83

-0.75

0.49

0.43

-0.42

0.80

1.00

0.57

Ginv

-0.65

-0.67

-0.29

0.45

0.78

0.10

0.79

0.57

1.00

Note: The table reports the correlation analysis of “country effect” and Treasury spreads during the period
August 2007-April 2010. The variable “10-year Treasury bond” is expressed net of the value of German 10-year
Treasury bond. The variable “gi” refers to the annual growth of country’s investments.
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Table C.4. “Country effect”: data (period 1/02/2012-31/12/2016)
Period:
1/02/201231/12/2016

10-year
Treasury TARGET2/ GDP
Treasury bond rating
Growth
GDP

Debt/

DEF/

BOP/

GDP

GDP

GDP

"Austria"

1.37

1.50

-0.1110

0.62

99.21

-1.90

2.01

1.35

"Belgium"

1.65

3.34

-0.0448

0.81

124.62

-3.06

-0.26

2.22

"Finland"

1.24

1.25

0.1788

-0.69

70.39

-2.50

-1.41

-0.29

"France"

1.52

2.34

-0.0163

0.70

117.15

-3.96

-0.85

0.67

“Germany”

0.95

1.00

0.2001

1.18

81.84

0.33

7.59

1.32

"Greece"

11.28

17.71

-0.4295

-2.42

179.17

-6.13

-1.70

-6.79

"Ireland"

2.77

7.75

-0.2074

9.08

110.54

-4.01

3.35

24.09

"Italy"

3.12

8.57

-0.1434

-0.82

149.91

-2.80

1.42

-2.58

“Netherlands” 1.25

1.13

0.0994

0.64

77.66

-2.01

9.18

1.73

"Portugal"

5.09

11.57

-0.3573

-0.54

145.15

-4.80

0.23

-2.14

"Spain"

3.22

8.75

-0.2552

0.11

110.25

-6.58

1.14

0.65

Mean

gi

3.04

5.90

-0.0988

0.79

115.08

-3.40

1.88

3.00

5.45

0.2074

2.94

33.34

1.99

3.57

Mean without
2.22
Greece
2.70

4.72

-0.0657

1.11

108.67

-3.13

2.24

SE
without
1.31
Greece
7.68

4.00

0.1855

2.89

27.08

1.87

3.55

1.84
SE
7.83

Note: The table reports the data of Treasury spreads with its explanatory variables during the period February
2012-December 2016. The variable “10-year Treasury bond” is expressed net of the value of German 10-year
Treasury bond. The variable “gi” refers to the annual growth of country’s investments.

184

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Table C.5. “Country effect”: correlation analysis (period 1/02/2012-31/12/2016)
Period: 1/02/2012- 10-year
Treasury
31/12/2016
bond

Treasury TARGET2/
bond
GDP
rating

GDP
Debt/
growth
GDP

DEF/

BOP/

gi

GDP

GDP

10yTreas.bond

1.00

0.93

-0.79

-0.33

0.82

-0.67

-0.43

-0.33

Treas.bond rating 0.93

1.00

-0.90

-0.19

0.87

-0.77

-0.44

-0.19

TARGET2/GDP

-0.79

-0.90

1.00

0.06

-0.84

0.82

0.47

0.06

GDP growth

-0.33

-0.19

0.06

1.00

-0.28

0.11

0.32

0.99

Debt/GDP

0.82

0.87

-0.84

-0.28

1.00

-0.63

-0.54

-0.31

DEF/GDP

-0.67

-0.77

0.82

0.11

-0.63

1.00

0.60

0.08

BOP/GDP

-0.43

-0.44

0.47

0.32

-0.54

0.60

1.00

0.28

Ginv

-0.33

-0.19

0.06

0.99

-0.31

0.08

0.28

1.00

Note: The table reports the correlation analysis of Treasury spreads during the period February 2012-December
2016. The variable “10-year Treasury bond” is expressed net of the value of German 10-year Treasury bond. The
variable “gi” refers to the annual growth of country’s investments.
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Table C.6. Descriptive statistics of correlation data
All

10-year Treasury TARGET2/ GDP
Debt/
Treasury bond
growth
Maturities
GDP
GDP
bond
rating

DEF/

BOP/

GDP

GDP

Ginv

Mean
1/08/07-30/04/10 0.002782 4.05

2.11

-0.0583

0.18

80.95

-4.90

-2.20

-4.07

3/5/10-31/01/12

4.08

-0.1275

0.76

94.17

-6.74

-1.00

-2.27

3.04

5.90

-0.0988

0.79

115.08

-3.40

1.88

1.84

1/08/07-30/04/10 0.002789 0.26

1.68

0.0828

1.59

26.59

3.91

6.63

3.63

3/5/10-31/01/12

4.13

0.2507

3.08

20.67

5.29

5.22

7.41

3.00

5.45

0.2074

2.94

33.34

1.99

3.57

7.83

0.002914 3.99

1.72

-0.0518

0.24

76.65

-4.23

-1.00

-3.68

0.005957 2.01

3.09

-0.0967

1.61

91.78

-6.36

0.12

-0.48

-

2.22

4.72

-0.0657

1.11

108.67

-3.13

2.24

2.70

1/08/07-30/04/10 0.002903 0.19

1.12

0.0842

1.67

23.64

3.39

5.60

3.57

3/5/10-31/01/12

2.64

0.2412

1.38

20.12

5.41

4.54

4.66

4.00

0.1855

2.89

27.08

1.87

3.55

7.68

0.010030 2.88

1/02/12-31/12/16 SE

0.015431 3.59

1/02/12-31/12/16 Mean
Greece

without

1/08/07-30/04/10
3/5/10-31/01/12
1/02/12-31/12/16
SE without Greece

0.007863 2.24

1/02/12-31/12/16 -

1.31

Note: The table reports the descriptive statistics of correlation data during the period August 2007-April 2010,
May 2010-January 2012 and February 2012-December 2016. The variable “10-year Treasury bond” is expressed
net of the value of German 10-year Treasury bond.
We show the mean and the standard deviation (SE) for the three sub-periods, August 2007-April 2010, May
2010-January 2012 and February 2012-December 2016 we considered.
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Appendix D
D.1. The surprise effect of the President’s communications
In more detail, let R6m and R1m be the values of the 6 and 1 month Euribor interest rates respectively, and
RISK6m and RISK1m their corresponding component of risk (measured by the spread between Euribor interest
rates and either Eurepo or OIS interest of the same maturity). We therefore take the difference ((6*R6mt6*RISK6mt)-(R1mt-RISK1mt))/5 - (R1mt-RISK1mt)) as our proxy for the next month’s MRO change
expectations. To estimate the WORDS expected by the market for meeting on t, we regressed WORDSt on
(6*R6mt-6*RISK6mt)-(R1mt-RISK1mt))/5-(R1mt-RISK1mt) and, given the persistence of various press
conference contents, we also regressed WORDSt on WORDSt-1m, (where this variable corresponds to the
previous month’s press conference). The difference between WORDS and its estimated values is taken as the
unexpected component (“surprise”) of the President’s communications (UWORDS). Since WORDS is an ordinal
variable, an ordinal regression estimator was employed in the analysis.
Table D.1. The surprise effect of the President’s communications
WORDSt-1

1.474***

(6*R6mt-6*RISK6mt)-(R1mt-RISK1mt))/5-(R1mt-RISK1mt)

4.707***

Limit Points
LIMIT_-1:C(3)

-2.176***

LIMIT_0:C(4)

-1.009

LIMIT_1:C(5)

1.325***

LIMIT_2:C(6)

2.937

Pseudo R-squared

0.563

Note: Method: ML - Ordered Probit (Newton-Raphson / Marquardt steps); Sample: 3/01/2005 30/03/2012 IF
RIUNIONI_BCE=1; Included observations: 85; Number of ordered indicator values: 5; Convergence achieved
after 8 iterations; Coefficient covariance computed using observed Hessian.
From Table D.1, the estimated value of WORDS is given by:
I_WORDS = 1.474*WORDSLAG + 4.707*((6*R6mt-6*RISK6mt)-(R1mt-RISK1mt))/5-(R1mt-RISK1mt))
WORDS_-2 = CNORM(-2.176-I_WORDS)
WORDS_-1 = CNORM(-1.009-I_WORDS) - @CNORM(-2.176-I_WORDS)
WORDS_0 = CNORM(1.325-I_WORDS) - @CNORM(-1.009-I_WORDS)
WORDS_+1 = CNORM(2.937-I_WORDS) - @CNORM(1.325-I_WORDS)
WORDS_+2 = 1 - CNORM(2.937-I_WORDS)
Eq. (D.1)
(where CNORM indicate cumulative normal distribution).
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Albanian SMEs Approach toward Risk Management in the Context of Covid-19
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Abstract
Small and medium - sized enterprises are more prone to consequences of risks due to force majeure (as natural
disaster or unforeseen circumstances). They suffer limited resources and structural traits. Risk management in
times of crises very often find enterprises in difficulty and/ or unprepared. The objective of this research is to
identify the approach of Albanian SMEs dealing with the risk caused by Covid-19. The study is carried out
during the month of May, 2020. Data analyses provide insights on the reasons of activities shrink and reaction
approach the enterprises implemented. Additionally, the study aims to investigate firm behavior for future
comparable situations.
Keywords: Risk management, SMEs, business model.
JEL Codes: M21, G32.

1. Introduction
The definition of SMEs in Albania is regulated by Law no. 10042, dt. 22.12.2008. The enterprises are classified
into: micro /small /and medium enterprises. The division within the SME follows: a) Micro 0–9 employees/ a
total annual balance not exceeding ALL 10 million (or EUR 72,844), b) Small 10–49 / Up to ALL 50 million (or
EUR 364,219) c) Medium 50–249 Up to ALL 250 million (or EUR 1,821,096). Trade sector has the largest
share of SMEs with 41,4%, followed by “ other sector “ valued 21,2%( food services and accommodation.
Additionally they contribute at 77.4% on net sales. The trade sector dominates with 52.4% of net sales (INSTAT,
2020).
A relatively high level of remittances (almost 16% of GDP in the mid–2000s) helped increase the disposable
income and purchasing power of the population. A consumption-oriented economy has been the main stimulus
for the development of SMEs in trade. Although remittances now represent only 8–9% of GDP, their role is still
high, and trade is generally expected to continue dominating the SME sector (Adriapol Report, 2016).
On November 26th, 2019 an Earthquake located between Tirana and Durres Regions hit Albania. The disaster
affected in total 220,291 people, while caused 51 fatalities and at least 913 people are injured (PDNA, 2020).
Additionally, up to 17,000 people were displaced due to the loss of their homes. The estimated income loss is
1.93 million EUR, of which 1.27 million EUR corresponds to manufacturing business and 0.66 million EUR to
business trade (PDNA, 2020).
On March 9th, 2020 the lockdown due to Covid- 19 was launched in the country. The enterprises faced many
challenges: the health of employees were in risk, challenges to run their activities due to cancellation of orders,
cash flow shortage, etc. Many SMEs do not – or not adequately – apply risk management practices, mostly
because they cannot afford to rededicate resources due to their constraints (Marcelino-Sádaba et al., 2014). The
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research analysis the approach of Albanian SMES toward risk management, focusing on their decision during
Covid- 19 pandemic situation.

2. Theoretical Background
Risk management may help SME managers to identify significant risks that could jeopardize the success or
existence of the company in time to efficiently cope with them (Miller, 1992; Brustbauer, 2014). Failing to
recognize risks can – in the worst case – have ruinous consequences for enterprises, ranging from customer loss
to damaging liability, environmental damage and possibly even bankruptcy (Hollman and Mohammad-Zadeh,
1984).
The literature review elaborates the concept that the risk comprises positive and negative consequences of an
event, which may affect the achievement of strategic , operational and financial objectives of a company(BBA,
et al., 1999).
The events that produce risk might be external factors as disasters, economic crises, non-stable political and
social situations, etc. However, internal factors might be present as well (infrastructure, human resources,
process and technology used by a company) (COSO, 2004). Exposed to the risky situation, SMEs face
uncertainty to run their activities. The adoption of the risk management is considered crucial to reduce the risk of
failure. Hence, the risk management creates business value, maximizing business profits by minimizing costs
(Urciuoli &Crenca, 1989). The risk management process comprises five major steps (identify risks, analyze
risks, select techniques, implement strategy, and control) (Hollman & Mohammad-Zadeh , 1984). The
characteristics of SMEs owners play a significant role in risk management. It is not yet clear from the literature
how the career path of a SME owner affects risk management practices.
The types of risk SMEs mainly face are related to financial risk. SMEs are viewed by the current literature as
being highly dependent on external finance, and accordingly, a loan is usually the main source of financing
available (Altman et al., 2010).
Another risk the SMES face is supply chain disruption. Anny difficulties with the supplier may lead to
production interruptions, which present another significant chain risk for SMEs (Ellegard, 2008). Customer
behavior is another risk the SMEs should manage. The Pandemic Covid -19 brought uncertainty to Albanian
SMEs, struggling to cope with the above-mentioned risks.

3. Methodology
The research aim is to identify the perception of Albanian SMEs owners on Covid- 19 impact to their
enterprises. The research was carried out during May 4th until May 28th, 2020. A qualitative questionnaire, with
semi-structured questions was distributed to 120 SMEs, retrieved by the business register randomly, respecting
the representative participation from all the sectors. The response rate of online questionnaire is 77,3% which is
considered a high participation on online surveys. 93 enterprises responded to the questionnaire, distributed
representatively in the country. Whenever deemed necessary, telephone conversations are carried out to deeper
inquire on the responses. The questionnaire covered questions on: number of employees; did the pandemic
situation impacted their business; reasons of activities shrink; does the enterprise has a Risk Management
Strategy; the approach the enterprise followed on decision taken; the type of risk that they are struggling more.
Almost all the SMEs were affected by the pandemic situation in terms of employees health and business
operations.
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4. Research Findings and Results
The data collected on 93 enterprises were analysed in two perspectives :
a) To investigate the risk management process that the enterprises followed. As previously described in the
theoretical background, the risk management process comprises five steps (identify risks, analyze risks, select
techniques, implement strategy, and control).
b) Among the risks that the enterprises faced (financial, supply chain disruption, customer behavior) which is the
one that the companies struggled the most .
The Figure 1 represent the enterprises interviewed by no of employees. Around 58,6% of the enterprises reported
that the pandemic situation highly influenced their activities facing major challenges. While 31, 1 % explained
that they were moderately to high affected. The companies of the above mentioned categories are representatives
of trade non essential enterprises and production companies, mostly the ones that produce for export.
Additionally, the research found that hospitality and food service , faced the risk to disrupt the whole HoReCa
supply chain.

Figure 1 : Number of Employees by enterprises interviewed

Largely, the uncertainty is the greatest risk that leads enterprises to vulnerable decision making (Deloitte, 2020).
The Risk Management Process showed to find enterprises not prepared. The phase of risk identification showed
that the companies did not had a strategy or a risk register prepared and the response was a reaction in short term
to adopt to lockdown measures for 83% of the enterprises. During risks identification the first approach was to
face with the challenge of employees health and continue operations by adapting to the measures of lockdown.
The decisions were taken by the enterprises owners for the group of enterprises from 1- 49 employees.
The same stands for the “analyse risk” and selected techniques”. A clear strategy on Risk Management is
considered mostly as an insurance package rather then a set of managerial actions for 63% of the enterprises.
The “techniques selected” and “implemented strategies” were mostly focused on: shift, postpone of payments;
decrease/ cuts in the number of employees; closure/ passive status of activity; increase loans from banks or other
persons. The Table 2 presents the decision taken by enterprises in %.
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Figure 2 : Implement Strategy to manage the risk

17,60%
Loans banks, family, etc
29,80%

Close/suspend activity

32,9%

Cuts in jobs

44,70%
0,00%

Postpone payments
10,00%

20,00%

30,00%

40,00%

50,00%

The threatening is the a risk of a re- emergence of the virus during the second half of the 2020. This is
considered as a hit hard on enterprises cash and reserves forcing them to take difficult decisions. Only 2% of the
respondents considered reshaping the business model as offering/ producing other alternatives as shifting to
produce/offer facemasks or clothing for doctors and nurses in hospitals.
The customer behavior is perceived among the risks that have influenced the drop in sales. The social distancing
and reduced mobility; demand shrinking due psychological effect of uncertainty and employee layoffs are
reported as perceived reasons to lead in decrease of consumption by 87% of the respondents.
The international trade slow down has disrupt supply chain with lack of raw materials, machineries and products
for around 36 % of the respondents. Additionally they explained suppliers often required payments upfront for
new orders leading to negatively impact cash position and supply disruption.
In terms of perspective for the future risk the enterprises showed to consider more awareness, however the
proactive reaction has been identified poorly. The preparation of managerial risk management strategy as a risk
register is considered by 12 % of the enterprises, while the majority considers by reacting, as the circumstances
will develop.

5. Conclusions
Based on literature review and the research carried out, it is identified that SMEs show difficulties in drafting
and implementation of risk management strategies. Their approach seems to be mostly reactive, while the risk
happens they respond by decisions taken promptly. The analysis concluded that among SMEs the decisions are
taken by the owners and the entrepreneurial behavior is influenced by it’s experience, personal perception, it’s
profile of management, personal traits and the position the company held in the market. However the enterprises
belonging to information and technology industry, have better responded to the crises and have approached in a
smart way to analysis and strategic adaption. Additionally, enterprises operating under group structure, with
diversified portfolios and supply chain respond better to crises. SMEs are the companies that struggle mostly due
to their size and market position. Almost 45% of interviewed SMEs decided to postpone payments as a defensive
move to recompense consumption decrease. This might seriously worsen the liquidity condition of many
enterprises, if no other measures would be taken to prompt sales or reduce costs in mid and long term. Further
inquiry and additional research is needed in the future to understand the pattern of risk management once the
crises is over; and their readiness for further challenges.

202

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

References
Adriapol Report( 2016). Albania: Assessment of financing needs of SMEs in the Western Balkans countries
(2016) https://adriapol.al/wp-content/uploads/2020/05/Public-financial-development-and-management.pdf
Altman, E.I., Sabato, G. and Wilson, N. (2010), “The value of non-financial information in small and mediumsized enterprise risk management”, Journal of Credit Risk, Vol. 6 No. 2, pp. 95-127.
BBA. (1999).
British Bankers’ Association, International Swaps and Derivatives
PricewaterhouseCoopers LLP (1999). Operational risk: the next frontier, RMA, Philadelphia.

Association,

Brustbauer, J. (2014). Enterprise risk management in SMEs: Towards a structural model”, International Small
Business Journal, in press, doi: 10.1177
COSO (Committee of Sponsoring Organizations of the Treadway Commission), (2004). Enterprise Risk
Management - Integrated Framework,Vol. 2. http://www.coso.org/ erm-integratedframework.htm
Deloitte
Albania.
(2020)Pandemic
observed
risks
https://www2.deloitte.com/al/en/pages/risk/articles/risks-and-preparedness.html.

and

preparedness.

Ellegaard, C. (2008). Supply risk management in a small company perspective. Supply Chain Management: An
International Journal, Vol. 13 No. 6, pp. 25-434.
Hollman, K. W. and Mohammad-Zadeh, S. (1984). Risk Management in Small Business, Journal of Small
Business Management, Vol. 22 No. 1, pp. 7-55.
INSTAT. (2020) – Anketa e NVM ne Shqiperi 2018. http://www.instat.gov.al/al/temat/industria-tregtia-dhesh%C3%ABrbimet/statistikat-strukturore-t%C3%AB-nd%C3%ABrmarrjeveekonomike/publikimet/2020/statistika-mbi-nd%C3%ABrmarrjet-e-vogla-dhe-t%C3%AB-mesme-2018/
Marcelino-Sádaba, S., Pérez-Ezcurdia, A., Echeverría Lazcano, A.M. and Villanueva, P. (2014). Project risk
management methodology for small firms”, International Journal of Project Management, Vol. 32 No. 2, pp.
327-340.
Miller, K.D. (1992). A framework for integrated risk management in international business, Journal of
International Business Studies, Vol. 23 No. 2, pp. 311-331.
PDNA.(2020).https://ec.europa.eu/neighbourhood-enlargement/sites/near/files/albania_post
disaster_recovery_a_v9.0.pdf
Urciuoli, V., Crenca, G., (1989). Risk Management: strategie e processi decisionali nella gestione dei rischi puri
d’impresa. ISBA, Rovereto.

203

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

The Golden Ratio and the Fibonacci Sequence in Theory and Practice
Marija Šiško Kuliš
Ph.D. ing. , University College Aspira, Croatia
E-mail: marija.sisko-kulis@hep.hr
Senad Hodžić
M.Sc. Maths., International school of higher education, Bosnia and Hercegovina
E-mail: senad-hodzic@live.com
Abstract
This paper aims to provide an overview of previous knowledge and research related to the golden ratio and the
Fibonacci sequence and to encourage new research, especially in the field of economics. In addition, it wants to
show that the golden ratio and the Fibonacci sequence not only create the experience of beauty and comfort to
the human eye in nature, art, design or architecture, but that interdisciplinary approach and with the help of
advanced numerical tools can find greater application in trade, financial investments, management, etc. It also
seeks to encourage the wider academic community to make more use of the scientific approach when
researching the golden ratio and the Fibonacci sequence. In this theoretical research, the following is given: a
mathematical interpretation (explanation) of the golden ratio, the Fibonacci sequence and Elliot's wave theory, as
well as a number of examples of their application in art, architecture, nature, medicine, genetics and economics.
A special contribution is that for the first time a broad overview of research on the topic of the golden ratio and
the Fibonacci sequence from several scientific and artistic fields is given, as well as a review of several
researches in the field of economics.
Keywords: Golden ratio, Fibonacci sequence, economy, mathematics
JEL Codes: J24, D22, M11, M21.
1. Introduction
Is there anything in common between the Vitruvian Man, the Pyramid of Cheops, the Taj Mahal, the Eiffel
Tower, the Boeing 767, the Visa credit card, and stock price movements on world stock exchanges? Yes, the
connecting point of all above is the golden ratio (lat. Sectio aureaengl), sometimes called the golden ratio or
Divine Proportion, whose approximate value is 1.61803398874. One of the four common notations denotes it: fi,
phi, φ, Φ.
Proportion or scale (lat. Proport) denotes the balance or symmetry that exists between the components of an
ensemble or between a particular component and ensemble (Haylock, 2006; Horvat, 2011). There are several
types of proportionality, for example: mathematical, geometric, harmonic, etc. (Kotliar, 2016), and the golden
ratio is found in each of the mentioned types of proportionality.
The golden ratio connects mathematics, nature, technique and art in a very unusual and interesting way (Zlatic,
2013), but also economics (Boroden, 2008; Dimovski & Uhan, 2019), physics (Lieber, 2016), chemistry, biology
(Wille, 2012; Winer, 2013), medicine (Litler, 1973; Gupta et al. 1998; Yalta et al. 1996), psychology (VicoPrieto, 2016), sociology, geology, engineering, fashion and design, and modern technologies. However, while
many researchers, artists and practitioners confirm the validity and benefits of using the Fibonacci sequence and
the golden ratio, there are those, though few, researchers who are relatively skeptical when it comes to the
golden ratio and its purpose, e.g. Zusne (1970), Willingham (2012), Thompson (2015).
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Namely, whether it is a matter of mathematical relations or aesthetic proportions, φ is in us and everything
around us and is rightly called the divine ratio (Fett, 2006, Watson, 2017).
The simplest definition of the golden ratio is the following: the whole refers to the larger part as the larger part to
the smaller, Figure 1.
Figure 1. Definition of the golden ratio principle

Source: Zlatic (2013)

The golden ratio is geometrically related to the golden rectangle, golden angle, golden section, and golden spiral
(Hamenway, 2009; Watson 2017). A more detailed mathematical explanation is given in the second part of this
paper.
As stated above, despite the all-round and timeless application of the principle of the golden ratio, it is
nevertheless a purely mathematical scale that is closely related to the Fibonacci sequence. What is it about? In
the vastness of integer series, the Fibonacci sequence has not lost its luster for more than eight centuries, more
precisely since it appeared in the book Liber Abaci by the Italian mathematician Leonardo Bonacci, also known
as Leonardo Pisano, and best known as Fibonacci.
Without exaggeration, this is one of the most famous sequence that attracts and fascinates both - professionals
and complete amateurs. It is easy to remember, after two initial values, each subsequent number is the sum of
two predecessors: 2 + 3 will give 5, 3 + 5 will give 8, 5+ 8 will give 13, etc. Figure 2, (Livio, 2002).
Figure 2. Fibonacci sequence

Source: https://www.pinterest.com/pin/506795764309616878/ (2020/07/01)
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An important feature of this series, for which it is not certain whether Fibonacci itself knew it, is the convergence
of the ratio of two consecutive members of the sequence in the so-called. gold number. If he takes one part of the
Fibonacci sequence, 2, 3, 5, 8, and if we divide each subsequent number by the previous one, the number
obtained will weigh the number fi (phi) but will never reach it, 3/2 = 1.5; 5/3 = 1.67; 8/5 = 1,6; ...;
39088169/24157817 = 1.618034. The number 1,618 is fi rounded to three decimal places.
It is also necessary to look briefly at the rich tradition of the golden ratio because its history begins with counting
on Babylonian clay tablets and can be traced all the way back to the fractals of the digital age. Therefore, it is
difficult to adequately describe its beauty and uniqueness, which is determined by nature and which has been
used as an aesthetic guideline in art and architecture for 2500 years. (Hemenway, 2009). Likewise, it is not easy
to single out the most brilliant names of human dignitaries who have spawned discoveries related to the golden
ratio and the Fibonacci sequence. The authors of this paper tried to determine the eleven of them and state their
main contribution to the golden ratio, Table 1.

Table 1. Meritorious scientists through history - the golden ratio
Phidias (500-432. BC)
A Greek sculptor and mathematician who was directly involved in the construction of the
Parthenon. He applied the golden ratio in the design of the sculptures found there.
Plato (427-347. BC)
The Greek philosopher in famous dialogue Timothy describes five regular geometric bodies as the
basis of the harmonious structure of the world. The golden ratio plays a key role in the dimensions
and shaping of some of these bodies.
Euclid of Alexandria (325-265. BC)
The Greek mathematician first noticed the golden ratio and expressed it mathematically. About
300 BC he wrote the book Elements in which he cites the first recorded definition of the golden
ratio.
Leonardo Fibonacci (1170-1250.)
An Italian mathematician considered by some to be the most talented mathematician of the Middle
Ages. Fibonacci is best known today for spreading the use of Arabic numerals in Europe by
asequenceof Fibonacci numbers, which he did not invent, but mentions in his book Liber Abaci
(The Book of Calculation).

Johannes Kepler (1571-1630)
A German astronomer says that the golden ratio is a precious gem.
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Charles Bonnet (1720-1793)
Swiss naturalist and philosopher, in the 18th century he studied plant phyllotaxis (growth mode).
In plant growth he notices the regular appearance of two adjacent Fibonacci numbers and the
proportions of the golden ratio.

Martin Ohm (1792-1872).
The German mathematician, in 1835, used the term golden ratio for the first time in the second
edition of the textbook Die reine Elementar –Mathematik (The Pure Elementary Mathematics).

Francois Edouard Anatole Lucas (1842 - 1891.)
The French mathematician called the numerical sequence today known as the Fibonacci sequence
by its present name.

Mark Barr (1871-1950)
The American mathematician, in 1909, proposed the designation Φ (fi) for the golden ratio, all in
honor of the famous ancient Greek sculptor Phidias (Phidias 480–430 BC).

Sir Roger Penrose (1931)
An English mathematician and physicist, Penrose discovered symmetry in periodic tiling that uses
a golden ratio; this has resulted in new discoveries about quasicrystals in science.

2. Literature review
A large number of theoretical studies related to the golden ratio and the Fibonacci sequence can be found in the
literature but most of this research comes from the fields of architecture, art, and design and addresses the
question of whether the golden ratio is a desirable proportion for the eye of Benjafield & Green (1978).
Unfortunately, there is relatively little empirical research with a solid scientific approach and evidence.
However, a detailed research of scientific databases such as Scopus and WoSCC, the authors of this paper made
an overview of recent scientific research related to this topic, where the name of the researcher is given data on
the type, field and subject of research, Table 2-a, Table 2-b, Table 2-c.
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Table 2-a. A review of the golden ratio and Fibonacci sequence research: mathematics, biology, and medicine
Researcher

Type of research /
Methodology

Field

Research subject

Kotliar (2016)

Theoretical research

Mathematics

Application of mathematics in art:
application of the golden ratio and
the Fibonacci sequence.

Sen & Agarwal (2007)

Theoretical experimental research

Mathematics

Golden ratio and Fibonacci
sequence through the application of
the Matlab software package.

Fett (2006)

Theoretical research

Mathematics

The influence of the golden ratio on
human civilization through the
history and interest of
mathematicians in this influence.

Swinton & Ochu (2019)

Theoretical research

Biology

Relationship between the Fibonacci
sequence / the golden ratio and the
structure of sunflower.

Biology

The connection between the
Fibonacci sequence / the golden
ratio and the structure of the plant
world.

Liuy & Sumpter (2018)

Theoretical research

Newell & Pennybacker
(2013)

Theoretical - numerical
research

Biology

The connection between the
Fibonacci sequence / the golden
ratio and the structure of the plant
world.

Ozturk et al. (2016)

Theoreticalexperimental research

Medicine,
cardiology

The link between the golden ratio
and the human cardiovascular
system.

Negadi (2015)

Theoretical - numerical
research

Genetics,
mathematics

The connection between the
Fibonacci sequence and the human
genome.

Yetkin et al (2014)

Theoreticalexperimental research

Medicine,
cardiology

The relationship between blood
pressure and the golden ratio.

Iosa et al. (2013)

Empirical research

Medicine,
anatomy,
orthopedics

Harmonic and symmetrical
properties of the golden ratio in
human gait and posture.

Hamilton & Dunsmuir
(2002).

Theoreticalexperimental research

Medicine,
anatomy,
radiography

The relationship between the golden
ratio and the length of the anatomy
of the fingers of a human hand.
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Table 2-b. A review of the research of the golden ratio and the Fibonacci sequence: music, aesthetics,
architecture
Researcher

Type of research /
Methodology

Field

Research subject

Adeyemo (2015)

Theoretical research

Music, math

Application of the Fibonacci
sequence in music.

Vico-Prieto et al.
(2016)

Theoretical and
empirical research /
structured interview

Aesthetics,
psychology

The influence of different
deviations from the golden ratio
on the subjective perception of
beauty.

Kazlacheva (2017)

Empirical research

Aesthetics, design

Application of the golden ratio
and Fibonacci sequence in the
design of patterns and shapes to
the textile industry.

Meenai & Abbas
(2015)

Empirical research /
computer processing of
photographs

Aesthetics,
graphics

Measuring the beauty of the
human face based on the criteria
of deviation from the golden ratio.

Pallett et al. (2010)

Empirical research
(structured interview)

Aesthetics,
psychology

Perception of the beauty of the
human face based on the criterion
of deviation from the golden ratio.

Abu-Taieh et al. (2020)

Theoretical research

Art, informatics

Modeling man from the
perspectives of Vitruvian man and
Neufert using modern software
tools.

Marijanović & Horvat
(2012)

Theoretical research

Art history

The influence of the golden ratio
on the Croatian artistic heritage
(Glagolitic alphabet).

Ramiomjer (2018)

Theoretical research

Egyptology,
physics,
mathematics

The application of the golden ratio
in the architecture of ancient
Egypt.

Vrdoljak & Miletić

Theoretical research

Architecture,
construction

Principles of fractal geometry and
applications in architecture and
construction.

Ripley & Bhushan
B.(2016)

Theoretical research

Architecture

The presence of the golden ratio
and the Fibonacci sequence in
bio-architecture

Shekhawat (2015)

Theoreticalexperimental research

Architecture,
mathematics

Application of the Golden Ratio
and Fibonacci sequence in
architecture with the use of
numerical tools.

Fernández - Llebomjer
& Fran (2013)

Theoretical research

Architecture

Application of the golden ratio in
sacral architecture.
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Weidner (2012)

Theoretical research

Architecture

Application of golden ratio and
numerical methods in building
design.

Akhtaruzzaman &
Shafie (2011)

Theoretical research

Architecture, art

Geometric sustainability of the
golden ratio in architecture, art
and engineering.

Bartoli (2004)

Theoretical research

Architecture

Application of the golden ratio in
architecture.

Table 2-c. An overview of research on the golden ratio and the Fibonacci sequence: interdisciplinary sciences,
engineering, economics
Researcher

Type of research /
Methodology

Field

Research subject

Watson (2017)

Theoretical and
empirical research

Interdisciplinary
sciences: art,
architecture,
biology, design

Golden ratio and Fibonacci
sequence in biology, art,
architecture, and economics.

Bentley (2016)

Theoretical research

Interdisciplinary
sciences: art,
medicine, math

Application of the golden ratio and
the Fibonacci sequence in art,
mathematics, nature, and anatomy.

Elliott et al. (2015)

Experimental research /
monitoring of brain
activity of respondents.

Interdisciplinary
sciences:
psychology,
physics (optics)
medicine,
aesthetics

The influence of deviation from the
golden ratio on the experience of
beauty by monitoring the brain
activities of the subjects.

Zugcic (2019)

Theoretical experimental research

Suntivarakorn et al.
(2016)

Theoretical experimental research

Engineering,
electronics

Application of the golden ratio in
algorithms from signal processing.

Mechanical
engineering

Application of the golden ratio in
the design of Francis water
turbines.

Theoretical research

Economy

Quantitative assessment during the
classification of types of economic
development is determined
according to the golden ratio or
Fibonacci sequence.

Dimovsky & Uhan
(2019)

Theoretical research

Economy,manage
ment

The relationship of the golden ratio
and the 4 basic functions of
management.

Lahutta (2016)

Theoretical-empirical
research

Aleksandrovich,
Endovitsky (2019)

Economy, stock
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market

movements.

Thomas & Chrystal
(2013)

Theoretical-numerical
research

Economy, math

The golden ratio as a marketing
tool.

Abu Ali et al (3023)

Empirical research

Economy, design

Influence of golden ratio and
Fibonacci sequence on
sustainability in design.

Nikolic et al (2011)

Empirical research

Economy, design,
psychology

Brown (2008)

Theoretical research

Economy

Application of the Fibonacci
sequence in market analysis.

Greenblat (2007)

Theoretical research

Economy

Application of the Fibonacci
sequence in forecasting market
conditions.

Bhattacharya & Kumar
(2006)

Theoretical-empirical
research

Economy,

Frost & Prechter (2005)

Theoretical-numerical
research

Economy,stock
market

The relationship between the
Fibonacci sequence and stock price
movements.

Fischer (1993)

Theoretical research

Economy

Application of the Fibonacci
sequence in sales strategies.

stock market

The influence of the golden ratio
on customer preferences.

The efficiency and effectiveness of
using the Fibonacci sequence in
predicting stock market
movements.

3. Research – theory and practice
3.1. Mathematical basis of the Golden Ratio and the Fibonacci sequence
“Geometry has two great treasures; one is the Theorem of Pythagoras; the other, the division of a line into
extreme and mean ratio. The first we may compare to a measure of gold; the second we may name a precious
jewel.”
(Johannes Kepler)
The following example gives the mathematical definition of the golden ratio, which is briefly mentioned in the
introductory part of this paper: Point C between points A and B is said to divide the length (AB) in the ratio of
the Golden Ratio if the ratio of the greater part of the length to the smaller part of the length the same as the ratio
of the total length (AB) to its greater part, Figure 3.

Figure 3. Proportion of the golden ratio

(1)
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– golden ratio.
The value of the number ϕ has a unique characteristic. Apart from the fact that the product of this number and its
reciprocal value is equal to 1, the difference between the number ϕ and its reciprocal value is also equal to 1, ie.
and

(2)

And the number ϕ is the only number that has this characteristic.

It follows:
(3)
Take:

The following property of the number ϕ is interesting, it follows:
(4)
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etc.

Already after a few certain potencies we notice the rule of formation and any potency can be easily determined,
almost without calculation. Also, if we continue to form the powers of ɸ, it is noticed that they are equal to the
multiples of the number ɸ summed with some constant. Also, notice that the coefficients with ɸ in these
expressions as well as the summed constants follow the following progression:

1, 1, 2, 3, 5, 8, 13, 21, 34, ...

which is in fact the Fibonacci sequence.
The term golden appears in different dimensions: in two dimensions, it appears as a golden rectangle, a golden
triangle, a golden pentagon, and in three dimensions, the most common term golden is in Plato's bodies, Table 2.

Table 2. Golden ratio in geometry

Golden Rectangle (Aurum). One of
the most famous and most widely used
geometric figures. That this shape of
the rectangle is most pleasing to the eye
is mentioned in the Hellenistic era, and
its mathematical definition is: The
golden rectangle is a rectangle in which
the ratio of the lengths of the sides is
equal to the golden ratio (Kotliar,
2016).
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Golden spiral. If the rectangle of pages
a and b is observed in the golden
rectangle of sides a + b and a, that other
rectangle is also golden. In the same
way it can be constructed to infinity, if
a quarter of a circle of radius a, b, a-b,
... is constructed for each square ... with
the center at the top of the square, in
this way a spiral is obtained which
approximately corresponds to the
golden spiral. A true golden spiral is
actually a logarithmic spiral with a
mathematical definition. Archimedes'
spiral is often mentioned, which has
almost nothing to do with Archimedes.

The Golden Triangle. It is a triangle
constructed in divine proportions, eg an
isosceles triangle whose ratio of the
length of the arm to the length of the
base is equal to ϕ, where the angle
between equal sides has a value of 36 °,
and at the base 72. °

Golden pentagon and pentagram.
The ratio of the diagonal d and the side
a of the pentagon is equal to the golden
ratio, i.e. d: a = ϕ. The golden ratio
within the golden pentagon can be
observed in several places. The fivepointed star of the golden ratio best fits
the eye and is not accidentally chosen
as a symbol in the symbols of many
countries, e.g. in the flag of the
European Union, various parties,
NGOs, movements, religions, etc.
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3.2. The golden ratio in and around us
3.2.1 Golden ratio in nature
The golden ratio, consciously or unconsciously, is used by people in all areas of life and is considered the most
pleasing to the human eye. There are a handful of examples in which nature and / or man, in their eternal pursuit
of perfection, acted on the principle of the golden ratio (Horvat, 2011; Watson, 2017).
The golden ratio is, in spite of all man's efforts to copy and surpass nature, still perfect in nature. The golden
ratio is a harmony of distinct precision and chaotic imperfection, a structure perfect to the human eye
(Hemenway, 2009).
The presence of the golden ratio and the Fibonacci sequence in the structure of the plant world has long been
observed (Livio, 2002), and more recently this topic has been explored by microbiologists using advanced
numerical tools (Newell & Pennybacker, 2013; Liuy & Sumpter, 2018; Swinton & Ochu, 2019).
Moreover, when it comes to the structure of flora and fauna, it can be concluded that the golden ratio is one of
the principles of life, Bentley (2016). Several examples of the presence of the golden ratio and the Fibonacci
sequence in the structure of the plant world are given in Table 4.

Table 4. Figure Golden ratio and Fibonacci sequence in the structure of the plant world

a) The golden spiral on the example of a sunflower.
Source:
https://www.reddit.com/r/Damnthatsinteresting/comments/b2tclz/the_s
piral_shapes_of_sunflowers_follow_a/ (2020/02/05).

The golden spiral on the sunflower follows the Fibonacci sequence.

a)
b) Fibonacci string on a pinecone.
Source:
http://fotoklub-cakovec.hr/wp/2012/02/geometricnost-fotografije-ii
(2020/02/05).

b)

In the structure of cones (cones), in addition to the shape of the golden
spiral, the golden ratio of consecutive Fibonacci sequence is also
confirmed. Numbered in a clockwise direction, 8 spiral rows of seeds
are observed, and counted counterclockwise, 13 spiral rows of seeds
are observed. 8 and 13 are consecutive Fibonacci sequence numbers
(Horvat, 2011).
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c) The Golden Spiral on the Nautilus. Source:
http://fotoklub-cakovec.hr/wp/2012/02/geometricnost-fotografije-ii
(2020/02/05).

c)

The nautilus (Indian boat) perfectly follows the shape of the golden
spiral in cross section. This is one of the most beautiful confirmations
of the presence of the principle of the golden ratio in the structure of
living nature (Livio, 2002, Watson, 2017).

d) The golden ratio and the Fibonacci sequence on nine examples in
nature. Source. https://www.crystalinks.com/comets107.html
(2020/02/05).
The golden ratio and the Fibonacci sequence find their application all
around us from nautilus, mouflon, and sea horse to galaxies (Page,
2010).

d)
3.2.2 The golden ratio in medicine
Just as the presence of the golden ratio and the Fibonacci sequence in nature is in the focus of interest of many
scientists and artists, the same is the case in the medical sciences.
The connection between the golden ratio and the Fibonacci sequence and human structure has been studied by
scientists for hundreds of years (Livio, 2002), but with the development of new technologies and advanced
numerical tools, an interdisciplinary approach to studying this topic in medicine is increasingly present. In the
wake of the above, in the last 50 odd years the golden ratio and the Fibonacci sequence have been increasingly
used (Perez, 1991; Doczy, 1996; Yamagishi & Shimabukuro, 2008; Vico-Prieto, 2016), along with anatomy
(Persaud-Sharma & O'Leary, 2015) and in other branches of medical sciences. This is confirmed by numerous
recent studies in some branches of medicine: from genetics and DNA (Negadi, 2015), orthopedics-human gait
(Iosa et al. 2007) to cardiology (Ozturk et al. 2016), where the presence of the golden ratio and the Fibonacci
sequence was investigated.
The following are the three most cited examples of the application of the golden ratio and the Fibonacci
sequence in medicine: a) association with the structure of the human body, and c) association with the structure
of human DNA b) association with cardiovascular quantities, Table 5.
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Table 5. Golden ratio and Fibonacci sequence in medicine
a) The golden ratio in the structure of man. Source Saraf & Saraf
(2013).
The connection between the golden ratio and the structure of man is
unquestionable. Everywhere one can find and find a proportion that is
approximately equal to the ratio of the golden ratio: in the anatomy of
the face, the hand, but also the human figure as a whole. For example,
between the height of a man and the height to the navel, in the ratio
between the length of the arm and the section formed by the forearm
and arm, on the human face. (Hamilton & Dunsmuir, 2002, Saraf &
Saraf, 2013) or in the structure of the heart (Henein et al. 2011,
Akhtaruzzaman & Shafie, 2011).
a)

b) Golden rectangle - human DNA. Source: Stokes (2014).
The DNA molecule, the basis of all life, is built in the golden ratiogolden rectangle, and the Fibonacci sequence is present (Hemeway,
2009, Horvat 2011).
b)
c) Golden ratio in human blood pressure. Source: Ozturk et al. (2016).

- (c-a) schematic view of cardiac stimulation; systolic blood pressure
(SBP)
- (c-b) diastolic blood pressure (DBP);
c)

- (c-c) contraction diameters of left ventricle AC / AB = AB / BC =
1618.
The relationship between human blood pressure and the golden ratio
was investigated by Ozturk et al. (2016) and Yetkin et al. (2014).

3.2.3 The Golden Ratio in Art
In almost all branches of art the golden ratio and the Fibonacci sequence are used to create visual harmony. They
are found in the works of the world's greatest artists who have marked human civilization such as: Leonardo Da
Vinci, Michelangelo, Raphael, Botticelli, Seurat, Edward Burne Jones, Salvador Dali. Many scientists and artists
(Watson 2017; Livio, 2002) have studied the golden ratio in art as an aesthetic dimension.
Table 5 shows several well-known examples of the application of the golden ratio and the Fibonacci sequence in
works of art that are certainly part of the heritage of human civilization (Horvat, 2011).

217

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

Table 5. Golden ratio in art

a) Golden rectangle and golden spiral - Mona Lisa. Source: (Zlatic,
2013).

b) Golden Ratio - Last Supper. Source: (Zlatic, 2013).
a)
Many Renaissance artists used the golden ratio in their paintings and
sculptures to achieve balance and beauty (Zlatic, 2013).
According to numerous sources, Leonardo da Vinci used it to determine
the basic proportions of The Last Supper and the Mona Lisa (Ghyka,
(1977), Hemenway, 2009, Saraf & Saraf, 2013, Watson 2017) using a
golden rectangle and a golden spiral.
b)

c) Vitruvius man - golden spiral.
Source: http://kucdinteractive.com/croy/golden-ratio-site/art.html
(2020/02/05).

In 1492, Leonardo's famous drawing of Vitruvius' Man was completed,
complete with notes. It depicts the figure of a naked man with
outstretched arms in two positions, inscribed simultaneously in a circle
and a square (Livio, 2002). This drawing provides a perfect example of
Leonardo’s interest in the issue of proportions and the foundation of
Leonardo’s attempts to connect man and nature. (Saraf & Saraf 2013).
c)

3.2.4 The Golden Ratio in Architecture
Many of the world's buildings are enriched with elements of the golden ratio, for example: the Great Pyramid of
Giza or the Pyramid of Cheops, the Pantheon in Greece and Rome, Constantine's Arch, Hagia Sophia or the
Church of the Holy Wisdom in Istanbul, a masterpiece of Byzantine architecture and art. Then the Church of St.
Mark in Venice, Great Wall of China, Notre Dame Church, Chartres Cathedral but masterpieces of modern
architecture such as the Sydney Opera House. Eiffel Tower in Paris, United Nations building in New York, etc.
These magnificent buildings were designed in perfect proportions, and the all-time goal was harmonious
structure and beauty. Inside and outside, these buildings had a construction based on the golden ratio and other
rules of proportion (Page, 2010).
Although, until recently, the golden ratio in architecture was recognized exclusively as an aesthetic element, still
similar to medicine and biology, with the development of numerical tools and in the field of architecture there is
more research that goes beyond the aesthetic dimension Bartoli (2004), Akhtaruzzaman & Shafie ( 2011),
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Fernández-Llebomjer & Fran (2013), Shekhawat (2015), Hawez Baiz & Khoshnaw (2016). Table 6 gives several
examples of the application of the golden ratio in architecture.
Table 6. Golden ratio in architecture
a) Pyramid of Cheops - golden ratio, golden, rectangle, golden spiral.
Source: https://imgflip.com/tag/the+pyramids?sort=latest (2020/03/05).

a)

The Great Pyramid of Giza or the Pyramid of Cheops is the oldest of the
seven wonders of the Old World and the only one preserved. It was built
around 2500 BC as the tomb of Pharaoh Cheops (Livio, 2002). The
structure of this pyramid shows a golden ratio in the form of a golden
spiral but also a golden rectangle (Watson, 2017).
b) Parthenon in Athens - golden spiral. Source:
https://plus.maths.org/content/myths-maths-golden-ratio (2020/03/05).

b)

The Parthenon (Ancient Greek: Παρθενών) is an ancient temple dedicated
to the goddess Athena built in the 5th century BC on the Acropolis of
Athens. It is one of the most famous remaining buildings of ancient Greece
and is an indispensable example of ancient Greek architecture (Livio,
2002, Page, 2010, Zlatić, 2011). A golden spiral (Horvat, 2011) dominates
the front of the Parthenon.

c) The Golden Ratio- Eiffel Tower in Paris
Source: http://www.simo.com.hk/blog/golden (2020/04/05)

Engineer Alexandre Gustavu Eiffel, when designing the famous tower that
bears his name, used the golden ratio. It is a top tourist attraction and is
one of the world's most recognizable symbols.

c)

3.3 Golden ratio and Fibonacci sequence in economics and commercial application
3.3.1 Application in economy
The application of the golden ratio in the economy is most evident in marketing, i.e. in sales strategies (Thomas
& Chrystal, 2013) and predictions of stock price movements on world stock exchanges (Boroden, 2008; Brown,
2008; Evans & Sheean, 2005; Fischer, 1993; Greenblat, 2007; Jardine, 2003). However, the principle of the
golden ratio finds its application in management (Dimovski & Uhan, 2019) but also in macroeconomics. Below
is a review of several studies from the mentioned areas.
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Nikolic et al. (2011) investigated the relationship between the golden ratio and consumer aesthetic preferences.
Due to the increasingly diverse offer to which consumers are exposed, every detail of the offer should be in the
function of attracting the attention of consumers. For the purposes of this research, various shapes of the fronts
of packaging in the golden ratio were made, as well as examples of packaging that are not in this ratio. The
results of the research confirm the consumer preferences of packaging designs made in the gold ratio compared
to other packaging designs that are not made in the gold ratio.
Thomas & Chrystal (2013) used numerical methods in their theoretical research and developed a new sales
strategy: Relative Utility Pricing (RUP) based on the application of the golden ratio. They compared the newly
developed strategy with two commonly used sales strategies based on quantity perception, applied in retail
chains and supermarkets around the world as well as on the Internet. These are the following, widely known,
strategies: a) pay-one-carry-one-free (BOGOF), b) pay-2-carry-three (3-for-the -price-of-2). This research was
conducted on the example of grocery, electronics and book sales. The findings show that the needs of cautious
and picky buyers of retail products will be best met if the seller sets the ratio of successive package sizes to 2.62,
which is the square of the gold ratio, and the price ratio of these packages in the gold ratio of 1.62.
Aleksandrovich Endovitskiy et al. (2019) explored methods of managing economic theories based on the system
life cycle concept. Resource-based economic analysis was used as an alternative method to assess the degree of
balance of the structure of economic entities. The set limits (62%, 38%, 14%), taken as a criterion for assessing
the type of economic development (Endovitskiy, 2017 a, b), are in the golden ratio (Stahkov, 2018). It was
concluded that methodological provisions of resource-based economic analysis could be used not only to
determine, but also to predict the balance of the system structure of the system by changing the amount of
resources consumed and their returns.
Dimovski & Uhan (2019) in their pioneering research tried to connect the golden ratio with the four basic
functions of management (planning, organizing, leading and controlling). The results of the research imply that
through "natural management" some economic benefits can be achieved, but it is not only about economic
efficiency (doing things), but also about economic effectiveness (doing the right things). Also, Dimovski &
Uhan point out that by applying Fibonacci numbers in management practice, better business results can be
achieved thanks to the positive effect of the golden ratio on employees and the optimal or "natural" functioning
of the organization as a whole.
The following is an overview of the application of the Fibonacci sequence to the stock market. Namely,
Fibonacci sequences are a popular trading tool. Understanding how they are used and to what extent they are
reliable is important to any trader / broker who wants to benefit from the scientific heritage of an ancient
mathematician (Vonko, 2020). However, while some stock market researchers and practitioners confirm the
validity and benefit of using the Fibonacci sequence (Bhattacharya & Kumar, 2006; Frost & Prechter, 2005),
others are quite skeptical, (Willingham, 2012; Thompson, 2015).
The asymptotic behavior of the Fibonacci sequence can be better understood if the relationships between the first
few members of the sequence are shown. The following example shows the relationship of the second member
to the first, the relationship of the third member to the second, and so on:

1: 1 = 1.0000, which is less fi (phi) by

0.6180

2: 1 = 2.0000, which is more than fi by

0.3820

3: 2 = 1.5000, which is less than fi by

0.1180

5: 3 = 1.6667, which is more than fi for

0.0486

8: 5 = 1.6000, which is less than fi by

0.0180
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As the Fibonacci sequence moves on, each new member will divide the next one getting closer and closer to the
unattainable value of fi. Fluctuations in the ratio around the value of 1.618, for a smaller or larger value, can also
be seen when using Elliott's theory of waves. Namely, one of the most famous researchers who investigated the
relationship between Fibonacci numbers was an accountant named Ralph Nelson Elliott (1871-1948) (Livio,
2002), who in 1935 developed his Wave Principle by which he predicted stock price movements on stock
exchanges based on Fibonacci numbers. Elliott’s idea was published in 1938 in his book The Wave Principle
where the fundamental assumption is that stock market price movements follow the human optimism and
pessimism that can be predicted using Fibonacci numbers (Watson, 2017). Elliott's discovery changed the
perception of stock market trading, which at the time was thought to be chaotic and disorganized. His theory
found that trading follows repetitive cycles that are predictable and can be observed in stock price movements.
Elliot's basic pattern, which is based on the criterion of wave motion, determines two types of waves, namely,
Figure 4:
1.) Impulse or moving waves - refer to the movement in the direction of the existing trend, and consist of
five sub-waves and move in the direction equal to the trend of the sequence of the next higher degree,
2.) Corrective waves - consist of three hoaxes and move in the opposite direction from the trend of the
sequence of the next higher degree.
Figure 4. Elliott wave sequence

Source: https://tradingstrategyguides.com/how-to-trade-elliott-wave/ (2020/05/05)

The pulse waves are located on the five-fold pattern from Figure 4 and on its components of the same direction
(waves 1, 3 and 5). Their structure is called impulse because they have a strong boost in the market. On the other
hand, corrective waves are all interruptions of the opposite trend (waves 2 and 4, Figure 4). Their structure is
called corrective because each such wave appears in response to the previous wave and in doing so performs
only a partial correction of the progress made by the previous wave. These two modalities of waves are
essentially different roles but also constructions. Elliott found that the ratio of the magnitude of the following
waves is in fact the ratio of Fibonacci. Here are some of the most important ratios:
1/2 = 0.50; 2/3 = 0.6667; 3/5 = 0.6; 5/8 = 0.625; 8/13 = 0.6154.
It should be noted that the opinion of the economic academic community regarding the application of the
Fibonacci sequence or the Elliot wave, on the prediction of stock market movements, is rather uneven. On the
one hand, proponents of Elliott wave theory consider it to be an efficient and effective tool for estimating stock
market price movements (Hadik, 1999; Mazza, 2007; Prechter, 2002; Swannell, 2003; Frost & Prechter, 2005).
On the other hand, the results of some research indicate that the use of this theory in predicting price movements
is limited in nature and can only be used as a coarse filter (Lo, Mamaysky & Wang, 2000; Narasimhan &
Jagadeesh, 2000; Bhattacharya & Kumar, 2006).
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On the third hand, Lahutta (2016) points out that the Fibonacci sequence is a useful tool for technical analysis
with number of shortcomings but that its further development could lead to surprisingly good results.
3.3.2 Commercial application
Yet the best proof of the expediency of the golden ratio and the Fibonacci sequence is their ubiquity and wide
application in the world of modern man. Namely, they are applied in almost all spheres of human activity from
web design of numerous social networks e.g. Twitter, in the film industry, computer games, in fashion, design of
anything and everything from beverage bottles, sportswear to credit cards,… In Table / Figure 7 gives several
typical examples of the use of the golden ratio in the world of modern man.
Table 7. Commercial application of the golden ratio and the Fibonacci sequence
Sources:
a) https://www.phimatrix.com/product-design-golden-ratio (2020/05/05).
b) https://www.goldennumber.net/google-logo-design-golden-ratio/ (2020/05/05).
c) https://www.phimatrix.com/wp-content/uploads/s-boeing767.jpg (2020/05/05).
d) https://verasmathematicworld.org/eugenia-marty/ (2020/05/05).
e) https://www.goldennumber.net/car-auto-golden-ratio-logo-design/ (2020/05/05).
f) https://www.phimatrix.com/product-design-golden-ratio (2020/05/05)
g) https://knowyourmeme.com/photos/1198628-the-golden-ratio (2020/05/05).
h) https://goldenmeancalipers.com/2014/04/spiral-turbines/ (2020/05/05).
i) http://blog.dubspot.com/fibonacci-sequence-in-music/ (2020/05/05).

a)

b)

d)

e)

c)

f)

222

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

g)

ISBN: 978-605-06961-6-5/December 2020

i)
h)

As can be seen from the above examples, the golden ratio and the Fibonacci sequence have a wide application in
modern technologies, primarily for aesthetic and thus marketing - economic reasons, which are mainly based on
psychological - aesthetic platform.
The golden ratio and Fibonacci bring comfort, beauty and sometimes health to the users, and profit to the
producers and traders.

4. Research limitations
The basic limitation of this research stems from research subject because the researchers dealt with this issue
mainly at the level of visualization. Namely, most of the existing research in the field of architecture, medicine,
biology, etc. focuses on the detection of the presence and aesthetic dimension of the golden ratio. In addition, the
available literature shows a lack of scientific approach to this topic, with the exception of several pioneering
research in the field of economics.

5. Proposal for future research
The proposal for further scientific research of the golden ratio and the Fibonacci ratio refers primarily to the field
of economic sciences, it is as follows:
−

−
−

Continue the trend set by Dimovski & Uhan (2019) in research and it relates to the relationship of the
golden ratio and the 4 management functions. Using the available theoretical knowledge, an empirical
research based on the methods of a structured interview and a questionnaire can be designed and
realized. It is certain that such research can result in surprising scientific contributions but also increase
their efficiency and effectiveness of management.
The mentioned research can be copied to the field of project management and to the PDCA Deming
quality circle.
The application of an interdisciplinary approach and the use of numerical tools and methods can open
space for new research with great scientific and applied contributions in all spheres of human activity,
especially in economics.
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6. Conclusions
In his pursuit of excellence or perfection, man has always tried to copy nature not only for its beauty and
likeability but also mostly for the quality, functionality, efficiency and effectiveness of natural solutions that are
often based on the golden ratio. The golden ratio and the Fibonacci sequence of numbers complement each other,
and have their application in art, medicine, mathematics, construction, engineering, modern technologies, and
more and more recently in economics. It is precisely the field of economic sciences that is the space for wider
research into the golden ratio and the Fibonacci sequence (Dimovski & Uhan, 2019).
From the above we can conclude the following:
−
−
−

Although the golden ratio and Fibonacci sequence are of topics in numerous articles, yet most of these
works are predominantly concerned with the perception of the aesthetic dimension of the golden ratio
and do not study causal relationships.
With the development of new technologies and numerical methods and tools, the golden ratio and the
Fibonacci sequence are finding increasing application, not only in stock markets, but also in other
branches of the economy.
Interdisciplinary scientific approach to the phenomenon of golden ratio and Fibonacci sequence and
further development of numerical methods and modern technologies can yield valuable results in
medicine, genetics, engineering, technology and especially in the field of economics: finance,
marketing and management.
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Abstract
In this study, we investigated the extent to which companies listed on the Bucharest Stock Exchange are likely to
manipulate financial statements through the quality of their profit. For these purposes, we calculated the EQM
score, which measures the quality of the earnings and of the management, using the financial statements of 20
companies listed on the Bucharest Stock Exchange in the interval between 2015-2019. The results of this
research show that the management of earnings is influenced by the rate of commitments of receivables, leading
to a fraudulent financial reporting. Our results are of interest to any users of financial statements, investors and
creditors alike, in their endeavor to substantiate their decisions as accurately as possible.
Keywords: Earnings management, financial statements, manipulation, EQM score, EQ score
JEL Codes: G32, M11.
1. Introduction
Along with the financial failures of economic companies, a series of questions of trustworthiness of the financial
statements appeared, in most cases raising the issue about earnings management. At the same time, these failures
and therefore the loss of reputation of companies have generated many studies on earnings management.
Earnings management is part of the accounting process of companies, which is transposed into the financial
statements. Companies manage their earnings s for various reasons; sometimes, it may be an unethical manner
that will ultimately lead to the manipulation of financial statements. The essential elements of a company's
financial statements are the earnings that suggest the extent to which the company brings added value to the
activities that it carries out.
In the specialized literature, there are relatively few concerns about earnings management from the investors’
point of view. Most studies present the description of methods for detecting earnings management as an
approach in terms of "lawfulness" of this method, by means of which companies can be divided into two groups,
the company prone to manipulation and the company not prone to manipulation. There are, however, several
perspectives that analyze the risks from an economic point of view, by means of which companies can be
grouped into companies that have low financial performance and companies that have high financial
performance. At the same time, revenues represent the direct allocation of resources on the capital market
(Rahman et al, 2013). Investors and analysts track companies' earnings to determine their attractiveness. The
ability of a company to generate profit in the future plays a very important role, which makes profit management
one of the methods that companies choose to increase their profits.
Literature presents several models for measuring earnings management, including the Beneish model (1999), the
model developed by Lev-Thiagarajan (1993), the Robu model (2003), the Dechow-Dichev model (2001), the
Lobo and Zhou model (2001), the model developed by Putman (2005) and the Profit Management Score
230

19th RSEP International Economics, Finance & Business Conference – Virtual/Online
1-2 December 2020, Anglo-American University, Prague, Czechia
www.rsepconferences.com CONFERENCE PROCEEDINGS/FULL PAPERS

ISBN: 978-605-06961-6-5/December 2020

developed by Nell et al (2018). In this study, we turn our attention to the testing of the EQM score derived from
the EQ score in order to detect profit management in the financial statements published by the companies listed
on the Bucharest Stock Exchange. We used a sample of 20 companies, that were selected in reference to the
classification of companies trading shares on the regulated market listed on the BSE.
Our goal is to identify financial indicators that have a significant impact on earnings management. This paper is
structured as follows. In the next section (section 2), we present a brief review of the literature on earnings
management, highlighting the main methods for detecting the presence of earnings management in financial
statements. Section 3 deals with the overview of the methodology used. Section 4 is dedicated to the description
of the acquired empirical results. The last part of the paper is intended to conclude and highlight the added value
of this study to cover some gaps in the existing literature.

2. Literature review
Further, we are going to review the literature in terms of definitions of earnings management, the theories
underlying it, and finally the scores developed to identify the degree of manipulation of financial statements.
According to Schipper (1989), earnings management is defined as an "intentional intervention in the process of
external financial reporting with the intention of making a personal gain". Consequently, earnings management
happens by manipulating accounting instruments, such as the balance sheet and the profit and loss account, and,
while these changes may comply with the law, they may also mislead the stakeholders. While this definition
highlights the opportunistic aspect that drives the executive to adopt such a conduct, others see profit
management as a means of increasing the value of their company. Analyzing the specialized literature, we
understand that revenue management is defined from two perspectives, the opportunistic perspective and the
informational perspective. The opportunistic perspective approaches a tool used by managers to avoid certain
situations that may affect the company in order to mislead investors about the company's situation. Thus, by
increasing or decreasing the income, managers tell the investors that the forecast has been met and that they will
be compensated by a maximization of their personal profit.
This opportunistic aspect of revenue management supports the theory of positive accounting. Similarly, earnings
management provides a certain degree of security to managers. The information perspective considers revenue
management as a tool that signals private information about the company's future performance to the capital
market (Erickson and Wang, 1999). According to this perspective, earnings management can be defined as any
reasonable, legal and appropriate management decision that provides value to stakeholders.
According to Beisland & Mersland (2013), financial statements have a high quality of earnings if they report
truthful, useful and relevant information. We can identify three elements that change earnings management:
•
•
•

Clear indication of the ongoing costs and revenues;
Clear indication of the company’s core activity performance;
A direct correlation of cash flow and earnings.

McClure (2004) states: “quality earnings” are earnings that are repeatable, controllable and cash-generating. The
revenue “quality” is increased by repeated growths of the income from sales and by repeatable cost drops. The
increase in “quality” earnings is the result of factors that are under the control of company managers, rather than
the result of macroeconomic variables. For example, the increase in profits for a production company could be
the result of factors that cannot be controlled by the company, such as an increase in the prices of the basic
products. In the end, quality earnings should generate money efficiently. An enterprise could increase its income
from sales and reported earnings by relaxing its credit policies; but new, riskier credit accounts are less likely to
lead to cash inflows. Gibson (1998) states that the enterprises with conservative accounting policies will report
high quality earnings. Moreover, quality accounting information should provide applicable information to
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forecast the enterprise’s expected future revenues and cash flows and to explain stock returns (Dechow &
Schrand, 2004).
Dichev et. al (2013) interviewed 169 CFOs of public companies on earnings quality and found that high-quality
revenues are persistent and supported by cash flows, reflecting consistent reporting options over time. The CFOs
reported that, although the top four influences on quality earnings are the company's business model, the
accounting standards, the industrial and macroeconomic conditions, the company's internal control options and
the company's board of directors are the next most important influences.
There are three theories behind earnings management
• The first theory proposed by literature is signal theory; two types of signals were used to
explain the use of earnings management: an information signal and an opportunistic signal.
(Dechow & Schrand, 2004).
• The second theory is the theory of agencies: the development of incentive plans for managers
is one of the motivations for revenue management. (Dechow & Schrand, 2004).
• Watts & Zimmerman (1978) proposed a third theory, regulated accounting, one of the first
motivations suggested by researchers to explain the use of accounting decisions that affect the
company's revenues. The authors suggested three explanatory factors: compensation, debt and
size. Management threshold theory is the fourth theory. It consists in using accounting tools to
achieve a level of anticipated results.
Detecting the management of a company's earnings has been the subject of numerous investigations. To this end,
several methods have been developed that detect earnings management, such as Beneish (1999), Robu model
(2013), Dechow-Dichev model (2001), Lobo and Zhou model (2001), the model developed by Putman (2005).
The Beneish model is the mathematical model formulated by Professor Messod Daniel Beneish, through which
he developed analysis reports and eight variables that show the trend of employment companies in earnings
management. (Sabău (POPA) et al, 2020). As a reference point, for the Beneish Model, the value of -2.22 is
given. If the result of the equation is higher, it is assumed that the company in question applies creative
accounting techniques; if it is smaller, there are no techniques for manipulating the results (Achim & Borlea,
2019, p 151). The Beneish indices were the basis for the elaboration of the Robu model, which uses a ZRiskFraud discrimination function through which it explains 100% of the total variation of the fraud risk reported by
means of the indices. Lobo and Zhou (2001) tested the negative relationship between revenue management and
information disclosure by using the method of simultaneous equations, finding that a higher level of disclosure
limits revenue management behavior.
The model developed by Dechow-Dichev (2001) indicates that companies that have low quality of earnings
management have more commitments that are not related to cash flow, unlike companies that have a high quality
of earnings management, they can indicate transactions fraud that lead to the direct influence of financial
statements.
Putman et al. (2005) propose Q Test, a model for measuring the quality of earnings using variables from the
financial statements reported by the companies. The financial statements of the companies are examined over the
operating years of each company, and the Q Test scores for each company are compared with changes in share
prices. They believe that the companies included in their sample, with Q Test scores below 5.00, should be
further examined for misconduct in earnings management. Scores between 5.00 and 9.99 are associated with
financial statements of a higher than average earnings quality, and scores of 10.00 or higher indicate a higher
earnings quality.
The EQ score developed by Nell et al (2018) comes with an improvement of the score developed by Putman, by
intervening in two reports drafted by Putman.
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3. Research methodology
In order to reach the objectives set by this research, we departed from the Q test models developed by Putman et
al (2005) and later developed by Nell et al. (2005). Putman et al (2005) proposed the Q test, an easy-to-use
model for quantifying earnings quality, which consists in five financial statements, using financial data from the
financial statements in their calculation. The variables of the Q test are: cash flow from operating activities, sales
income for the accounting period and the previous period, accounts receivable for the accounting period and the
previous period, income before interest and taxes, income from continuous operations, net income and total
Liabilities. In this model, each component is weighted with (0.2), having an equal "weight". This equality of
"weight" suggests that the ratios in the model have the same impact on the result. A value equal to or greater than
1 is associated with a higher quality of earnings, and a value less than 1 is associated with earnings management.
Model of Putman et al. (2005)
QTest=10[CFOt/St]+CFOt/EBITt+COIt/NIt+10[CFOt/TLt]+[(St/ARt–St-1/ARt-1)] unde,
1.

Cash flow margin is the ratio of cash flow from current year operations and current year sales, a ratio
which is multiplied by a factor of 10. This measures the efficiency of cash collection from sales.
Enterprises with cash flow margins of less than 10% will have results of less than 1.00 for this ratio.
Cash Flow Margin =

,

where: CFOt- Cash Flow from Operations in year t;St- Sales in year t
2.

Cash flow rate is the ratio of cash flow from current year operations and earnings before interest and
taxes in the current year. The operational cash rate assesses the company's ability to generate cash from
its business operations.
Operating Cash Ratio=
where: CFOt- Cash Flow from Operations in year t,EBITt- Earnings before Interest and Taxes in year t

3.

The ratio of repeatable earnings is the ratio between revenues from ongoing operations in the current
year and net income for the current year. Repeatable earnings ratios of less than 1.00 measure the extent
to which discontinued operations and other extraordinary items reduce the predictability and persistence
of the reported earnings
Repeatable Earnings Ratio=

,

where: COIt- Income from Continuing Operations in year t, Nlt- Net Income for year t

4.

Leverage indicator is the ratio of cash flow from current year operations and the total liabilities in the
current year. The financial leverage effect expresses the influence that the increase of the degree of
indebtedness of a company has on the return on equity.

Leverage Ratio =

*10

where: CFOt- Cash Flow from Operations in year t, TLt- Total Liabilities in year t
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The commitment rate of receivables is the ratio between sales in the current year minus sales in the
previous year and receivables in the current year minus receivables in the previous year.

Receivables Accruals Ratio =

,

where: St- Sales in year t; St-1- Sales in year t-1; ARt - Receivables in year t;ARt-1– Receivables in
year t-1
The revised model, EQ Score, calculates the difference between and the ratio between
sales and receivables for the current period and the ratio between sales and receivables for the previous period. If
the ratio is unchanged from one period to another, the value is zero; therefore, in order to maintain the equal
weight of each variable in the formula, 1.00 is added to the ratio. If the ratio increases from one period to
another, this indicates a favorable change as the multiple of sales in accounts receivable has increased; and the
result will be greater than 1.00. A decrease in the ratio from one period to another is an unfavorable change,
because the multiple of sales to accounts receivable has decreased and the value will be less than 1.00. Nell et al
(2018) made changes to the Q Test by correcting a problem of interpretation of measurements. Secondly, a
coefficient in the model is modified to more accurately reflect the average maturity of corporate loans.
EQ Score = 10[CFOt/St]+CFOt/EBITt+COIt/NIt+5 [CFOt/TLt]+[(St/ARt–St-1/ARt-1)+1]
The commitment rate of receivables is the ratio between sales in the current year minus sales in the previous year
and receivables in the current year minus receivables in the previous year. – receivables from the previous year
plus one.

Receivables Accruals Ratio =
where: St- Sales in year t; St-1- Sales in year t-1; ARt - Receivables in year t;ARt-1– Receivables in
year t-1
In this study, we first applied the Q Test model, then the EQ Score which was created from the original Q Test
model, but on which it was intervened, through (Nell et al, 2018). In order to obtain the EQM score, we
intervened to change the multiplier coefficient of 5 for the cash flow margin indicator which is used for the
modified EQ ratio instead of 10. As such, it was used by Nell et al. (2005) because it indicates the profitability of
the company, it shows us how quickly sales are converted into cash and there should be a term as short as
possible for companies. The cash flow margin can be a very low number for investors, because the companies
may voluntarily adjust their operating cash flows and may want to do so on a regular basis for several reasons.
Enterprises with leverage rates below 1.00 will need more than 5 years to repay all the debts, and the quality of
earnings will deteriorate.
EQM Score = 5[CFOt/St]+CFOt/EBITt+COIt/NIt+5 [CFOt/TLt]+[(St/ARt–St-1/ARt-1)+1]

Cash Flow Margin =

,

where: CFOt- Cash Flow from Operations in year t;St- Sales in year t
We are making a preliminary and exploratory test of the EQM Score related to the financial statements for a
sample of twenty companies. The twenty companies are deliberately selected to represent the extremes in the
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quality of earnings. It is assumed that ten have high-quality financial statements of earnings, and ten have lowquality financial statements of earnings. For twenty companies listed on BVB, we used the Thomson Reuters
Eikon platform to download the financial statements. Consistent with Putman et al (2005), we have the EQM
Score hypothesis for financial statements with above average earnings quality, which will be equal to or greater
than 5.00; and there are also the Modified EQ Scores for financial statements with low earnings quality, which
will be less than 5.00.
3.1. Calculation of EQM indicators
It represents the EQM score for companies that we assume have a low quality of earnings, according to Putman
et al (2005), and it must have a value greater than or equal to 1, for companies with a high quality of earnings,
and a value less than 1 for companies with low-quality income. Companies that have quality earnings must have
an average score for the four years equal to or greater than 5, for companies with a low quality of earnings, the
average score for the four years must be less than 5.

4. Results
4.1. Calculation of EQM indicators
Table 1 represents the annual results of the EQM score for the six companies that we assume have a low quality
of earnings.
Further, we will show, in the tables below, the results obtained after applying the EQM score, the test results for
EQ Model of Means for enterprises, with a low quality of the earning versus enterprises with a high quality of
earnings, Pearson’s correlations in pairs between the EQM Score variable and the model variables, regression for
the EQM Score, the statistical cloud of correlation between the EQM score and the receivables commitment rate.
No enterprise in this group had EQM scores below 5.00 for each year from 2015 to 2019, but all had EQM
scores of less than 5.00 for at least 1 year. Of the 30 total EQM scores reported for this group, 14 are lower than
the 5.00 reference value, according to estimates, 11 scores are negative, five of the scores have a reference value
greater than 5.
Table 1. EQM scores for enterprises with low earning quality
Indicators/year

Altur SA

Compa SA

Romcarbon SA

2015

2016

2017

(CFO/S)*5

0.25

0.33

-1.85

CFO/EBIT

-1.08

4.79

4.20

COI/NI

0.82

-2.33

1.40

-0.28

0.40

0.00

(CFO/TL)*5

0.28

0.26

-1.65

0.31

0.52

-0.05

[(St-St-1) / (ARt -ARt-1) ]+1

-3.04

4.13

1.43

7.91

0.43

2.17

EQM Score

-2.76

7.17

3.54

-1.92

-5.32

0.14

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

1.54

1.43

0.58

0.63

0.78

0.99

CFO/EBIT

2.27

2.08

1.13

1.37

2.29

1.83

COI/NI

1.05

0.80

1.01

1.06

1.10

1.00

(CFO/TL)*5

2.11

3.79

1.64

1.67

2.52

2.35

[(St-St-1) / (ARt -ARt-1) ]+1

2.76

3.22

1.97

0.19

-1.60

EQM Score

9.73

-8.06

7.59

6.71

6.88

4.57

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

0.32

0.26

0.48

0.36

-0.23

0.24

CFO/EBIT

1.26

8.75

-7.44

-3.83

2.22

0.19
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2019

Medie

0.34

0.56

-0.07

-10.20

-7.24

-1.91
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Rompetrol
Rafinare SA

Turbomecanica SA

COI/NI

1.37

2.14

-1.67

0.33

-0.17

0.40

(CFO/TL)*5

0.30

0.33

0.61

0.50

-0.28

0.29

[(St-St-1) / (ARt -ARt-1) ]+1

1.79

0.07

2.75

0.85

-3.86

0.32

EQM Score

5.04

8.55

-5.27

-1.80

-2.31

1.44

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

0.20

0.71

0.45

0.44

0.35

0.43

CFO/EBIT

0.94

1.83

-1.36

6.51

5.57

2.70

COI/NI

0.91

1.62

2.77

0.89

-0.90

1.06

(CFO/TL)*5

0.24

0.76

0.55

0.79

0.63

0.59

[(St-St-1) / (ARt -ARt-1) ]+1

-8.14

3.87

3.95

-1.97

-8.93

-2.25

EQM Score

-5.85

8.78

6.36

6.67

-3.28

2.54

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

0.96

1.97

0.33

2.46

1.31

1.41

CFO/EBIT

1.00

1.21

0.15

0.88

0.54

0.76

COI/NI

1.72

1.25

1.60

1.26

1.27

1.42

(CFO/TL)*5

0.56

1.35

0.32

4.69

2.13

1.81

[(St-St-1) / (ARt -ARt-1) ]+1

Ves SA
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6.88

1.25

-4.47

-9.00

3.72

-0.93

EQM Score

11.12

7.03

-2.07

-2.70

8.97

4.47

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

0.50

-0.14

0.89

-2.73

5.57

0.82

CFO/EBIT

0.77

-0.28

9.00

0.71

1.50

2.34

COI/NI

1.47

1.35

-0.75

1.00

0.98

0.81

(CFO/TL)*5

0.18

-0.07

0.34

-1.88

2.60

0.23

[(St-St-1) / (ARt -ARt-1) ]+1

1.46

0.75

2.95

3.92

-6.67

0.48

EQM Score

4.38

1.61

12.43

1.02

3.99

4.68

Source: own processing
It is assumed that each value of the five reports in the EQM score will be less than 1.00 for companies with a low
quality of earnings in their financial reporting. An examination of the five reports that comprise the EQM score
shows that 84 of the 150 reports are less than 1.00. Leverage is less than 1.00 for four out of six companies. The
average cash margin and the average operating cash ratio are less than 1.00 for five companies, but 24
observations are less than 1.00 for the cash margin rate and 12 observations are less than 1.00 for the rate
operating cash.
For companies presumed to have a low quality of earnings, EQM scores range from a low level of -9.00
(Turbomecanica SA) to a high level of 12.43 (Ves SA). On a company-to-company basis, the lowest EQ scores
are for Altur SA, on average 0.14 over a five-year period, ranging from -5.32 to 7.17. Rompetrol Rafinare SA,
Ves SA and Compa SA have the next lowest EQM Score averages. The highest average EQM score for this
group is 4.68 for Ves SA and 0.14 for Altur SA. The operating cash ratio generally contributes the most to the
EQM scores for small earnings quality enterprises, and the repeatable earnings ratio contributes the least to the
EQM scores of low earnings enterprises.
The annual results of the EQM score for companies that are assumed to have a high quality of earnings in their
financial reporting are presented in Table 2. All but eleven of the reported EQM scores are higher than 5.00 and
there are no negative EQM scores for this group. The results are generally in line with what was expected.
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Table 2. EQM scores for high quality earnings firms

Bermas SA

Casa de
Bucovina Club
de Munte SA

Cemacon SA

Dafora SA

Farmaceutica
Remedia SA

IAR SA

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

1.36

1.37

1.29

0.73

0.87

1.12

CFO/EBIT

1.15

1.20

1.13

0.74

0.84

1.01

COI/NI

1.80

1.85

1.79

1.86

1.80

1.82

(CFO/TL)*5

2.91

3.63

4.13

2.01

1.50

2.84

[(St-St-1) / (ARt -ARt-1) ]+1

0.45

14.00

11.80

15.00

13.11

10.87

EQM Score

7.68

22.05

20.14

20.34

18.13

17.67

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

1.64

1.72

1.60

1.79

2.19

1.79

CFO/EBIT

2.89

3.44

2.64

2.06

1.84

2.57

COI/NI

0.67

0.64

0.67

17.00

0.42

3.88

(CFO/TL)*5

8.67

9.12

7.63

8.75

10.95

9.02

[(St-St-1) / (ARt -ARt-1) ]+1

7.75

1.44

1.20

1.21

1.97

2.71

EQM Score

21.61

16.36

13.74

30.80

17.37

19.98

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

0.53

2.91

2.08

2.05

1.37

1.79

CFO/EBIT

0.50

4.54

1.25

0.97

0.77

1.60

COI/NI

0.73

1.42

1.27

1.21

1.01

1.13

(CFO/TL)*5

0.96

5.57

3.87

3.59

2.32

3.26

[(St-St-1) / (ARt -ARt-1) ]+1

2.38

-2.96

7.45

-2.45

3.19

1.52

EQM Score

5.10

11.49

15.93

5.37

8.65

9.31

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

2.61

-2.14

0.12

0.93

1.14

0.53

CFO/EBIT

15.17

0.09

0.00

-2.74

2.81

3.07

COI/NI

0.25

1.28

1.00

0.63

1.46

0.92

(CFO/TL)*5

7.98

-2.72

0.08

0.85

0.95

1.43

[(St-St-1) / (ARt -ARt-1) ]+1

7.91

-9.00

3.11

-2.59

12.48

2.38

EQM Score

33.91

-12.49

4.31

-2.93

18.84

8.33

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

0.24

0.46

-0.27

-0.14

0.11

0.08

CFO/EBIT

6.19

12.38

-3.12

-3.04

4.25

3.33

COI/NI

1.17

1.29

1.23

1.25

1.57

1.30

(CFO/TL)*5

0.30

0.48

-0.30

-0.13

0.12

0.09

[(St-St-1) / (ARt -ARt-1) ]+1

2.03

10.99

3.86

3.19

2.63

4.54

EQM Score

9.93

25.59

1.40

1.13

8.67

9.34

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

3.51

3.45

-0.13

1.78

-0.53

1.61

CFO/EBIT

11.74

3.33

-0.08

1.30

0.37

3.18
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COI/NI

0.33

1.29

1.25

1.14

1.06

1.01

(CFO/TL)*5

8.02

7.97

-0.59

2.49

1.24

3.33

[(St-St-1) / (ARt -ARt-1) ]+1

8.00

2.16

1.69

6.70

2.73

30.88

31.59

18.19

2.14

13.41

4.86

40.02

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

-1.01

1.14

0.91

-1.48

-0.64

-0.22

CFO/EBIT

-1.01

1.25

-3.30

5.82

0.60

0.67

COI/NI

1.31

1.62

0.77

1.00

1.26

1.19

(CFO/TL)*5

3.51

4.95

1.64

-2.63

-1.11

1.27

[(St-St-1) / (ARt -ARt-1) ]+1

3.95

-1.98

5.65

5.72

9.85

4.64

EQM Score

6.75

6.98

5.67

8.43

9.95

7.56

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

2.31

1.32

0.58

0.86

1.29

1.27

CFO/EBIT

3.17

1.04

1.57

3.80

3.30

2.58

COI/NI

1.70

1.32

1.29

12.00

2.73

3.81

(CFO/TL)*5

6.32

5.04

1.89

3.00

3.93

4.04

[(St-St-1) / (ARt -ARt-1) ]+1

8.08

16.70

1.00

-13.00

-7.50

-2.54

EQM Score

21.58

25.43

6.33

-11.34

3.75

9.15

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

0.72

-0.33

1.19

1.32

2.57

1.09

CFO/EBIT

-0.13

0.17

20.80

0.40

1.86

4.62

1.03

1.31

-0.04

0.92

0.75

0.79

EQM Score

Mecanica
Ceahlau SA

Oil Terminal
SA

Rompetrol Well
Services SA

COI/NI
(CFO/TL)*5

Tmk

2.01

-0.50

2.36

3.76

6.55

2.84

[(St-St-1) / (ARt -ARt-1) ]+1

12.00

2.96

1.99

2.54

0.74

4.05

EQM Score

15.63

3.60

26.30

8.93

12.47

13.39

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

1.05

1.34

0.76

0.62

0.96

0.95

CFO/EBIT

10.98

5.87

2.09

0.74

18.84

7.70

6.00

4.71

1.56

1.45

-0.43

2.66

COI/NI
(CFO/TL)*5

Teraplast SA
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0.81

0.79

0.54

0.40

0.49

0.61

[(St-St-1) / (ARt -ARt-1) ]+1

-3.36

9.76

7.70

9.02

2.38

5.10

EQM Score

15.48

22.48

12.65

12.22

22.25

17.02

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

0.65

1.06

0.28

0.10

1.90

0.80

CFO/EBIT

0.62

0.91

0.46

0.22

0.24

0.49

COI/NI

1.14

1.18

1.29

1.53

0.37

1.10

(CFO/TL)*5

1.18

2.93

0.41

0.15

0.16

0.97

[(St-St-1) / (ARt -ARt-1) ]+1

4.60

0.94

1.75

10.94

7.65

5.18

EQM Score

8.20

7.02

4.20

12.93

10.32

8.53
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Turism Hoteluri
Restaurante
Marea Neagra
SA

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

-2.46

2.15

1.40

5.51

2.88

1.90

CFO/EBIT

-3.73

8.50

3.34

4.60

9.93

4.53

1.29

1.35

1.34

1.39

1.28

1.33

-5.14

4.70

4.91

15.91

5.09

5.09

1.53

1.00

1.00

1.00

-3.00

-3.69

EQM Score

-8.50

17.70

12.00

28.42

-3.82

9.16

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

1.53

1.41

1.02

1.06

0.98

1.20

CFO/EBIT

1.48

1.54

1.24

1.83

1.23

1.47

COI/NI

1.20

1.18

1.18

1.40

1.36

1.26

(CFO/TL)*5

2.59

2.38

1.81

1.78

1.38

1.99

[(St-St-1) / (ARt -ARt-1) ]+1

6.72

4.31

4.46

11.94

17.13

8.91

EQM Score

13.51

10.83

9.72

18.01

22.08

14.83

Indicators/year

2015

2016

2017

2018

2019

Medie

(CFO/S)*5

1.22

4.03

2.40

5.68

0.37

2.74

CFO/EBIT

0.79

1.88

1.04

0.84

0.49

1.01

COI/NI

1.33

1.23

1.18

1.18

1.08

1.20

(CFO/TL)*5

2.39

6.97

4.85

5.14

1.35

4.14

[(St-St-1) / (ARt -ARt-1) ]+1

1.09

0.66

-0.66

0.84

1.93

0.77

EQM Score

6.81

14.77

8.82

13.68

5.22

9.86

COI/NI
(CFO/TL)*5
[(St-St-1) / (ARt -ARt-1) ]+1

Vrancart SA

Zentiva SA

ISBN: 978-605-06961-6-5/December 2020

Source: own processing
Each of the five score ratios is expected to be > 1.00 for companies with high earnings quality. Cash flow margin
rates are higher than 1.00 per year for two companies. The repeatable earnings ratio and leverage ratio are higher
than 1.00 for all but 38 of the 350 observations. The debt accumulation rate is less than 1.00 for 12 out of 350
observations.
For companies supposed to have a high quality of earnings, EQM scores range from a low level of -13.00 to a
high level of 40.00. On a company-to-company basis, the highest EQM scores are for IAR SA, with an average
of 40.02 over the five-year period. The cash flow margin ratio generally contributes the most to EQM scores for
high-quality earnings enterprises . Debt accumulation rates tend to contribute the least to the EQM scores of
high-quality earnings enterprises . A review of the 100 group EQM scores suggests significant differences for
some enterprises. From the quality group of low earnings, EQ scores at a high level. From the high quality
earnings group, EQM scores range from -13.00 to 40.00.
Finally, the one-tail t test is run to determine whether the average EQM Scores for the small earnings quality
group is significantly lower than the average for the high quality earnings group. The means of the five reports
comprising the EQM score for each group are also examined to determine whether the means of the low earnings
quality ratio are significantly lower than those for the high earnings quality group. The null hypothesis that
applies to this analysis takes into account the EQM score means of the two groups, stating that they would be
equal. The results are reported in Table 3.
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Table 3. T- Test Results for Eq Model Means for enterprises with a low earnings quality
versus enterprises with a high earnings quality
Variabilă

T Statistică

Probabilitate

Scor EQM

10.611***

0.000

(CFO/S)*10

7.112***

0.000

CFO/EBIT

4.957***

0.000

COI/NI

5.807***

0.000

(CFO/TL)*5

7.185***

0.000

(S/AR) + 1

3.890***

0.000

n = 70*Semnificativ la 10%**Semnificativ la 5%***Semnificativ la 1%
Source: own processing
The t statistic for the difference between the means of EQM scores is significant at 1%; therefore, the null
hypothesis is rejected. There is a statistically significant difference between the EQM Score averages for the two
groups and the six indicators applied for the twenty enterprises in the sample have lower values, as expected.
The t tests of the difference between the means of the leverage ratios and the cash flow margin ratios are both
positive and significant at 1%. As expected, the means for the low earnings quality group are significantly lower
than those of the high earnings quality group. For enterprises in the two groups, positive t tests indicate low
profit quality, enterprises have higher operating cash ratios and higher receivables ratios than high-quality
earnings enterprises, which is contrary to expectations. The means of operating cash ratios are significantly
different, but the collection ratios of receivables are not significantly different. The difference between operating
cash flow and earnings before interest and taxes is higher for low-earnings enterprises than for high-earnings
enterprises. As regards the value of the statistical t, we must keep in mind that, since the standard error of the
means measures the variability of the sample means, the smaller the standard error of the means, the more likely
the means of our sample is close to the real means of the population. From the values obtained from the analysis,
we may say that the means of our sample is close to the real means of the population.
4.2. Identification of the representative indicators for manipulating earnings
Further, we would like to identify which of the indicators calculated within the EQ score are more strongly used
for earnings manipulation, respectively which financial areas are more susceptible to manipulation. For this
purpose, we calculated the correlation coefficients of the EQM variables and the model variables (cash flow
margin, cash operating rate, repeatable earnings rate, leverage ratio and debt commitment rate) for nonmanipulating companies (Table 4) and for manipulating companies (Table 5). Subsequently, linear regressions
are run between the dependent variable EQM and the independent variables represented by the variables
contained in the EQM model, separately for non-manipulating companies (table 6) and for manipulating
companies (table 7). It may be noticed that, in terms of simple regressions having as dependent variable EQM
Score, and as independent variables cash flow margin, cash operating rate, repeatable earnings rate, leverage
ratio indicator and receivables commitment rate. As one may see in table 4, between the leverage ratio indicator
and the cash flow margin, there is a strongly positive and statistically significant correlation, the EQM score is
strongly positively correlated with the receivables commitment rate, the leverage ratio indicator, cash flow
margin and cash operating rate.
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The commitment rate of receivables and the rate of repeatable earnings are negatively correlated, but statistically
significant.
Table 4. Pearson’s correlations in pairs between the EQM Score variable and the model variables, for nonmanipulating companies
Cash flow
margin

Cash operating
rate

Repeatable
earnings rate

Leverage
indicator

Debt
commitment
rate

EQM
Scor

Cash flow
1
margin
Cash
0.261**
1
operating
rate
Repeatable
0.006
-0.014
1
earnings rate
Leverage
0.796***
0.204**
0.107
1
indicator
Debt
-0.075
-0.109
-0.329***
-0.096
1
commitment
rate
EQM Scor
0.506***
0.507***
0.028
0.532***
0.608***
1
* Correlation is significant at the 0.1 level (1-tailed). **. Correlation is significant at the 0.05 level (1-tailed). ***
Correlation is significant at the 0.01 level (1-tailed).
Source: own processing

Table 5. Pearson correlations in pairs between the EQM Score variable and the model variables, for the
companies that manipulate
Cash flow
margin

Cash operating
rate

Repeatable
earnings rate

Leverage
indicator

Debt commitment
rate

EQM
Scor

Cash flow margin
1
Cash operating
0.007
1
rate
Repeatable
0.047
0.102
1
earnings rate
Leverage indicator
0.753***
0.018
0.100
1
Debt commitment
-0.217
-0.002
-0.491**
1
rate
0.323**
EQM Scor
0.111
0.531***
0.287
-0.026
0.591**
1
* Correlation is significant at the 0.1 level (1-tailed). **. Correlation is significant at the 0.05 level (1-tailed). ***
Correlation is significant at the 0.01 level (1-tailed).
Source: own processing

Table 5 shows that the highest correlations are between the leverage ratio indicator and the cash flow margin;
since it is a strongly positive and statistically significant correlation, EQM score is strongly positively correlated
with the debt commitment rate and the operating rate of cash.
The commitment rate of receivables and the cash flow margin are negatively correlated, but statistically
significant.
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Table 6. Regression for the EQM Score of non-manipulative companies
Model

Standardized Coefficients

Constant
Cash flow margin
Cash operating rate
Repeatable earnings rate
Leverage indicator
Debt commitment rate

0.226
0.709
0.184
0.230
0.932

t

Sig.

.892
777.416
3588.447
949.643
720.749
4108.172

.381
0.000
0.000
0.000
0.000
0.000

Source: own processing
Table 7. Regression for the EQM Score of the handling companies
Model

Standardized Coefficients

Constant

t

Sig.

.265

.792

Cash flow margin

0.148

989.374

.000

Cash operating rate

0.484

5239.624

.000

Repeatable earnings rate

0.254

2674.349

.000

Leverage indicator

0.364

2450.701

.000

Debt commitment rate

0.790

8348.565

.000

Source: own processing
The regression for the EQM score of companies handling earnings management is EQM1 = 0.148 * Cash flow
margin + 0.484 * Cash operating rate + 0.254 * Repeatable earnings rate + 0.364 * Leverage indicator + 0.790 *
Debt commitment rate; as one may see, the model coefficients are statistically significant, and the rate of
receivables commitments has the greatest influence on the EQ Score. This also emerges from the regression for
EQ score of non-manipulating companies. EQM2 = 0.226 * Cash flow margin + 0.709 * Cash operating rate +
0.184 * Repeatable earnings rate + 0.230 * Leverage ratio + 0.932 * Receivables commitment rate.
In order to have a graphic image of the most significant correlations, we represent in the Figure 1 the correlation
between the EQM score and the receivables commitment rate. The commitment rate of receivables is much
easier to handle unlike the other indicators, given their direct relation with the inventories, with the depreciation
of inventories. The companies, through receivables, may influence the profit and loss account, considering also
the manner of removing inventories from the management by FIFO, LIFO, CMP accounting methods, which is
at the service of the person who prepares the financial statements. Depending on the choice of the manner of
removal from the management, revenues may be recorded in various financial years, the same as the expenses;
by this method, the company may present financial statements to the "liking" of the interested persons, but it is
not favorable to record large losses or large increases from one financial year to the next. It is in such situations
that this method is used. Receivables also influence the profit and loss account, they can also be managed by
securing receivables by establishing stricter terms and a credit management policy at company level. As regards
the constituted regressions, both can be considered as appropriate models, since models as a whole are
statistically significant.
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Figure 1. Statistical cloud correlation between EQM score and debit commitment rate

Source: own processing

Figure 2 shows the linear correlation that can be observed from the cloud of points due to the associated line is a
strong one, the correlation coefficient revealing a direct correlation of positive
Figure 2 Statistical cloud correlation between EQM score and debit commitment rate

Source: own processing
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Given that the debt commitment rate is the ratio that most influences the EQM score, we would like to capture
by graphical representation the annual fluctuations for each of the two groups, as follows - Figure 3 Debt
commitment rate for companies that manipulate the financial statements and Figure 4 Debt commitment rate for
companies that do not manipulate the financial statements. Figure 3 shows very high fluctuations of the debt
commitment rate from one year to the next, calculated for manipulating companies. Specifically, we see a high
increase in 2016 followed by abrupt declines in 2017, 2018, after which there is a return to higher values. From
figure 4, highlighted for non-manipulating companies, we may see a smooth trend of decreasing the rate of
receivables commitments, except for 2019.
Figure 3. Debt commitment rate for companies handling financial statements
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Figure 4. Debt commitment rate for companies that do not handle financial statements.

Source: own processing
5. Conclusions
In this study, we have investigated the extent to which companies listed on the Bucharest Stock Exchange are
likely to manipulate financial statements through profit quality. For this purpose, we calculated the EQM score
which measures the quality of earnings and management using the financial statements of 20 companies listed on
the Bucharest Stock Exchange between period 2015-2019. The results of this research show that 30%
(representing a number of 6 out of 20) of the companies examined through the EQ score for detecting earnings
management used earnings management in the reported financial statements. The EQM score is a model derived
from the EQ score developed by Nell, it was created to measure revenue quality and to detect how revenue is
managed in the financial statements available to each party. The receivables ratio contributes the most to the
differences in the overall EQM scores between the two groups of enterprises, and the t tests showed no
significant difference in these ratios between the two groups.
The results of this research show that earnings management is mostly influenced by the rate of receivables
commitment leading to fraudulent financial reporting. Profit manipulation is also addressed by the phenomenon
of earnings management. This is a very complex and versatile phenomenon that occurs in companies, regardless
of their territory, area of activity or size.
The receivables commitment rate for companies manipulating the financial statements fluctuates significantly
from one year to the next; for 2016, we can see a significant increase compared to 2015, as this was a year when
the economy for our country played an important part; it is a period of stabilization of the economy after the
great economic crisis, we can see a comeback in 2018, but we can see a significant increase in 2019, following
the current situation of the pandemic, companies have prepared their financial statements, because these
companies are listed on the stock exchange and there is no wish to register large fluctuations between the annual
financial statements; we can say that the financial statements have been "prepared" for what is to be reported in
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the first part of 2020. We believe that this fluctuation is due to the COVID-19 pandemic, considering that in
2017, 2018 it had started to recover. Pearson's correlations show that the highest correlations are between the
leverage ratio and the cash flow margin, being a strongly positive and statistically significant correlation, EQM
score is strongly positively correlated with the debt commitment rate and the cash operation.
This paper is intended to be an innovative material thanks to the elaboration in Romania of a model for
measuring the quality of earnings management, which is intended to be useful to investors on the capital market,
and to the users of financial statements, providing necessary clues related to the manipulation of financial
statements through earnings management. As limits of this research, we could claim the small volume of the
sample, a matter that we will take into account when drafting more developed future studies. Also, in future
research, we will turn our attention to earnings smoothening techniques and to the boundary between
smoothening and defrauding them.
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Abstract
There is a growing interest in Corporate Social Responsibility issues in developing countries. Firms disclose
their Corporate Social Responsibility activities and some of them provide assurance to gain recognition as
socially responsible firms. However, several of those socially responsible firms are involved in accounting fraud
and raise the question of whether Corporate Social Responsibility disclosure is used to disguise a firm’s
misconduct or as a reflection of a truly responsible firm. This study examines the association between Corporate
Social Responsibility disclosure and earnings management and the role of sustainability reporting assurance to
that association. Using a sample of Malaysian companies listed at Malaysia Stock Exchange for the period 20142019 that issued sustainability reports according to Global Reporting Initiative, the empirical result shows that
there is an association between Corporate Social Responsibility disclosure and earnings management.
Furthermore, the results also indicate that sustainability reporting assurance mitigates those associations. The
findings suggest that stakeholders in developing countries can use sustainability report as a complimentary report
to make a decision about the company.
Keywords: CSR disclosure, earnings management, sustainability reporting, business ethics.
JEL Codes: D22, G34, M14, M41.
1. Introduction
Issues about social responsibility keep on developing and have come to the attention of several parties. This also
comes from the growing public awareness of the importance of the role of companies in society, not only as
parties who benefit from society, but also as contributor to society. This has prompted the emergence of the
triple bottom line (Elkington) concept that states that when conducting business, companies must not only focus
on one bottom line, namely profit (economic), but must also pay attention to other bottom lines, namely the
planet (environmental) and people (social impact). The regulator then issued a regulation for companies to be
actively involved in social responsibility activities. Companies then began to not only actively carry out social
responsibility activities, but also expressing it as a form of accountability to the public. Non-governmental
organizations such as Global reporting initiatives issue guidelines and standards for disclosure of social
1
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responsibility, even though disclosures are still voluntary. Thornton (2008) stated that companies that adopt the
principles of social responsibility believe that by operating ethically and responsibly, they will have a greater
chance of success than companies that do not adopt these principles.
The public then gives appreciation to companies that actively carry out corporate social responsibility and label
such companies as companies that behave ethically in its business practices. The results of the study also show
that companies that are actively engage in and express their social responsibility enjoy the positive impact of
increased company performance (Blazovich dan Smith, 2010; Lev et al., 2010; Harjoto dan Jo, 2011; Wang,
2011). However, the problem that occurs is that some companies that actively carry out social responsibility are
also involved in financial scandals. For example, one of the major financial scandals in Malaysia, namely
1Malaysia Development Berhard (1MDB), is an example where the company is also active in social
responsibility. This shows that companies that are active in social responsibility can’t necessarily be determined
as companies that behave ethically in their business activities. The results of the study indicate that the
motivation behind social responsibility disclosures is not always based on the company's ethical behavior (Ling
& Sultana, Grougiou et al., Hemingway). One possible motivation is to cover up fraudulent practices that is done
by the company. Social responsibility disclosure can be used by managers to manipulate earnings management
acts done by the managers.
Study results on the relationship between social responsibility disclosure and earnings management is
inconclusive. The research result that associates social responsibility with earnings management yielded
inconclusive results. Studies by Kim et al., (2012), Hong & Andersen (2011), Choi et al., (2013), Scholten &
Kang (2012) showed negative association. However, studies by Prior et al., (2008), Muttakin et al., (2015),
Bozzolan et al., (2015) showed positive association. This motivates the researcher to conduct further research on
the association between social responsibility disclosure and earnings management in the context of Malaysia as a
developing country. Developing countries are often dominated by opportunistic behavior of the managers as the
result of weak investor protection, therefore, managers can use social responsibility disclosure as a tool to cover
up his/her opportunistic behavior.

2. Literature Review
The basic definition of social responsibility is the embodiment of a company’s ethical business practices
(Bowen, 1953; Carroll, 1997). Companies that actively carry out social responsibility suggests that in their effort
to improve shareholders’ well being, they also consider the environmental and social aspects. Atkins (2006)
stated that transparency in financial and taxes report is part of the corporate social responsibility. This means
that corporate social responsibility does not only refer to environmental and social aspects, but also to the overall
aspects of the business, including financial aspect. In addition, Atkins (2006) stated that what is meant by the
public as socially responsible companies are companies that are transparent in their financial reporting.
Companies that are ethical in implementing their social responsibility practies to fulfill stakeholder’s expectation
should also be ethical in financial aspect, since the financial reporting of said companies should be a part of the
companies’ social responsibility. Eventhough the company can enjoy superior long-term financial performance
by behaving ethically, however, economic motivation is not the only end goal of the corporate social
responsibility disclosure. This point of view is in accordance with ethical theory that categorizes corporate social
responsibility as one example of company’s ethical behavior, so that companies that disclose their social
responsibilities will also behave ethically in other aspects of the company, including its financial aspect.
However, in its development, social responsibility became a part of the company’s business strategy to gain
profit through several aspects. The first aspect is Resource based view, that places social responsibility as a part
of company’s compatitive advantage to win in business competition. Competitive climate pushes companies to
use different methods to win against its competitors and social responsibility is one tool to achieve this. This
made social responsibility disclosure a tool to gain advantage. Companies will actively conduct social
responsibility activities and its disclosure only if this can contirbute to the company’s profit. There is no ethical
consideration in the disclosure of social responsibility. Even thogh results of the studies show that social
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responsibility disclosure contributes toward performance, but social responsibility disclosure should be done as
an ethical behavior of the company in doing business, not just as a tool to gain advantage.
The second aspect places social responsibility as part of the legitimacy theory. Legitimacy theory indicates that
there is a difference between a company’s action and the society’s expectations. Disclosure is then used by
manager to bridge the difference between fulfilling the society’s expectation and what the company views as
society’s expecation. By doing this, the company will gain legitimacy to conduct its business in the society.
Problem arises when the company only conduct its social responsibility in order to gain legitimacy, and not as a
value of the company. This condition is called symbolic legitimacy. This places social responsibility as a mean
to fill the gap when the company’s action is not in accordance with the society’s expectation. The consequence is
that the company can do unethical activities in their earnings management and uses social responsibility to make
up for it so that the company can still have the legitimacy to conduct its business.
Studies that attempted to determine the relationship between the company’s social responsibility behavior and its
financial behavior in developing country yielded inconclusive results. Study by Choi et al., (2013) on companies
in Korea by relating social responsibility, earning management and ownership structure found that social
responsibility has negative correlation with earnings management, but this correlation weakens in family firms or
firms with high ownership concentration. However, study conducted by Muttakin et al., (2015) on firms in
Bangladesh showed that social responsibility has positive correlation with earnings management practices.
Furthermore, Muttakin found that firms with export orientation and dominated by strong foreign buyers will do
more disclosures and have lower earnings management. This shows that ethical behavior can be affected by
preassures from external parties and not based on the values that the company held. Study by Jordaan et al.,
(2018) on firms in South Africa found that companies with better social responsibiliy performance tend to
conduct earnings management by increasing earnings through accrual discretionary. Based on these findings, the
following hypothesis can be made:
H1a

:

The broader the social responsibility disclosure, the lower the earnings management acts

Information available in the disclosure of sustainability reporting becomes crucial since this disclosure can be the
basis for decision making. Asssurance by independent party is intended to assess the credibility of the
information in the sustainability report published by the company (Simnett et al., 2009). Assurance will lend
credibility to the social responsibility information disclosed, that it is relevant and reliable. Assurance on
sustainability reporting not only provides assurance for stakeholders, but it also shows that the company is very
serious in conducting its social responsibility activities and is therefore willing to be verified by independent
party. This means the existence of assurance can limit manager’s opportunistic behavior that will attempt to take
advantage of social responsibility disclosure as a tool to cover up the company’s fraudulent acts. However, this
does not eliminate the possibility of the assurance being used by the company as a front, to show as if they are
serious in doing their social responsibility disclosures. The guideline used by the assurance in sustainability
report is the AA1000AS published by AccountAbility, a non-profit independent organization specializing in the
field of accountability, sustainable business practices, and corporate responsibility. Assurance services are
conducted by an independent party, be it public accounting firm or other independent party licensed to conduct
assurance in accordance with AA1000AS standard.
H2a

3.

:

Assurance on sustainability reporting mitigates the association between the breadth of social
responsibility disclosure with earnings management

Research Methodology

This research is a quantitative research using secondary data on public firms listed in Malaysia Stock Exchange
in the period of year 2014-2019. The sample of this study is firms that published sustainability reporting based
on the regulations set by Global Reporting Initiative (GRI). The period of the sample is set as such since GRI-G4
guide for corporate social responsibility reporting is implemented since 2014. There are 2 versions of the
disclosure regulation according to GRI during the period of the study, which are GRI-G4 and GRI Standard,
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therefore, the researcher had to do adjustments on the two standards in order to compile the disclosure index.
There are 135 observed firms that reported their CSR disclosure using the guide.
Corporate social responsibility disclosure in this study is defined as the firm’s disclosure on its social
responsibility that is done by publishing sustainability report based on GRI-G4 and GRI Standard versions.
Social responsibility disclosure is calculated by adding the items disclosed by the company in its sustainability.
Score 1 is awarded if the company disclosed, and 0 if not disclosed. The total score is then calculated and
compared with the total number of items in GRI disclosure.
Earnings management is the company’s act in manipulating the earnings numbers for certain goals. Earnings
management is measured using accrual earnings management approach using Modified Jones Model (1991) as
follows:

(

1

)

(

2

)

The resulting coefficients α1, α2, and α3 from the regression in equation (2) are used to calculate NDA in
equation (3)
( )

(

4

)

Descriptions:
TACt

= Total accrual in year t

NIt

= Net income in year t

CFOt

= Operational cash flow in year t

TAt-1

= Total assets in year t-1

St

= Change in net sales in year t

PPEt

= Gross fixed assets in year t

RECt

= Net change in receivables in year t

NDAt

= Non-discretionary accrual in year t

DAt

= Discretionary accrual in year t

Furthermore, assurance on social responsibility disclosure is measured by giving score 1 for companies with
assurance in their social responsibility disclosure and 0 if there is no assurance in the social responsibility
disclosure. Control variable used in this study is the size of the company (SIZE) (Prior et al., 2008), debt level
(LEV) (Mahadeo et al., 2011), ROA (Kim et al., 2012) price to book value (PBV) (Kim et al., 2012)
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The research models used to evaluate the hypotheses are as follows:
1.

Model to evaluate H1

(5)
2. Model to evaluate H2

(6)

4.

Result and Discusssion

Based on the research period and data availability needed to measure the variables in this study, the final number
of samples obtained is therefore 181 observations from 68 firms. Below is the descriptive statistics of the sample
Table 1. Descriptive statistics
Variable

N

Mean

Median

Std. Dev.

Continuous Variables
DACC

181

-0.001

0.003

0.089

CSRI

181

0.380

0.299

1.781

SIZE

181

16.227

16.118

0.225

ROA

181

0.057

0.027

0.125

PBV

181

5.012

1.238

12.587

LEV

181

2.604

1.290

3.158

1 (%)

0 (%)

98 (54%)

83 (46%)

Dummy variable
SRA

181

Based on table 1, it can be seen that DACC has the mean (median) of -0.001 (0.003) with the scale of 0-1. For
variable CSRI the observation shows results of mean (median) of 0.380 (0.299) with the scale of 0-1. This shows
a low level of corporate social responsibility disclosure compared to the requirement in GRI. This is because the
disclosure using GRI is still on voluntary basis and there is no set reporting standard required by the regulator.
The control variable SIZE has mean (median) of 16.227 (16.118), ROA has mean (median) of 0.057 (0.027),
PBV has mean (median) of 5.012 (1.238), LEV has mean (median) of 2.604 (1.290). Dummy variable SRA is
recorded as 55% of the total sample that conducted assurance on their sustainability report that is the corporate
social responsibility disclosure. Furthermore, in table 2, the correlation of the variables used in this study is
reported using pearson correlation. The correlation results show that CSRI is negatively associated with DACC.
This indicates that the higher the level of social responsibility disclosure, the lower the earnings management
level.
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The result of the hypothesis testing is presented in table 3. From equation 1, the result of the hypothesis testing
shows that CSRI variable is negatively associated with DACC (β = -0.048, p<0.05), which supports hypothesis
1. This shows that the higher the social responsibility disclosure, the lower the earnings management done by the
company. This shows that company that are actively involved in social responsibility disclosure is also trying to
decrease its earnings management. This result is in accordance with study by Kim et al. (2012) that stated that
companies that are active in social responsibility disclosure is also trying to reduce the earnings management
practices happening in the company.
Table 2. Pearson Correlation Test Results
DACC
DACC

1.000

CSRI

-0.099***

CSRI

SIZE

ROA

PBV

LEV

1.000

(0.187)
SIZE

ROA

PBV

LEV

-0.028

-0.316***

(0.710)

(0.000)

0.178**

0.489***

-0.281***

(0.017)

(0.000)

(0.000)

-0.055

0.428***

-0.218***

0.678***

(0.462)

(0.000)

(0.003)

(0.000)

-0.130*

-0.130*

0.541***

-0.028

0.219***

(0.082)

(0.081)

(0.000)

(0.704)

(0.003)

1.000

1.000

1.000

1.000

p-values in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01
The result of regression evaluation confirmed the pearson correlation testing, that stated that DACC is negatively
associated with earnings management (β = -0.088, p<0.01). Negative sign shows that companies that are actively
doing social responsibility disclosure are also trying to reduce earnings management. This shows that social
responsibility disclosures in developing countries are not always a symbolic disclosure but can also be
substantive disclosure. If the disclosure is symbolic, then companies that are actively disclosing their social
responsibility will also be actively engaged in earnings management practices. Substantive disclosure, on the
other hand, shows that companies actively disclosing their social responsibility are also actively reducing
eearnings management practices. This is because social responsibility disclosure is a sign of the company’s
ethical behavior in its business practices, therefore the company will also behave similarly in other aspects,
which is financial aspect. The result of this research is contradictory to research result bu Muttakin et al., (2015)
and Jordaan et al., (2018), which were conducted in developing countries, and stated that companies actively
disclosing their social responsibility are simultaneously actively involved in earnings management practices, or
in other words, a symbolic disclosure.
The result of regression evaluation confirmed the pearson correlation testing, that stated that DACC is negatively
associated with earnings management (β = -0.088, p<0.01). Negative sign shows that companies that are actively
doing social responsibility disclosure are also trying to reduce earnings management. This shows that social
responsibility disclosures in developing countries are not always a symbolic disclosure but can also be
substantive disclosure. If the disclosure is symbolic, then companies that are actively disclosing their social
responsibility will also be actively engaged in earnings management practices. Substantive disclosure, on the
other hand, shows that companies actively disclosing their social responsibility are also actively reducing
eearnings management practices. This is because social responsibility disclosure is a sign of the company’s
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ethical behavior in its business practices, therefore the company will also behave similarly in other aspects,
which is financial aspect. The result of this research is contradictory to research result bu Muttakin et al., (2015)
and Jordaan et al., (2018), which were conducted in developing countries, and stated that companies actively
disclosing their social responsibility are simultaneously actively involved in earnings management practices, or
in other words, a symbolic disclosure.

Table 3. Hypothesis Testing Result

Variable

CSRI

Equation 1

Equation 2

Equation 3

Coeff.

Coeff.

Coeff.

(t-stat)

(t-stat)

(t-stat)

-.088

***

-0.067

(-2.65)

**

(-1.93)

-0.131

***

(-2.63)

SRA

-0.017
(-0.59)

CSRI*SRA

0.098

*

(1.53)
SIZE

ROA

0.002

0.003

0.002

(0.45)

(0.48)

(0.34)

0.321

***

0.323

(4.41)

***

0.402

(4.04)

(4.51

-0.001

-0.002

(-2.15)

(-1.52)

(-1.98)

-0.003

-0.001

-0.001

(-1.26)

(-0.25)

(-0.59)

Year Dummy

included

included

Industry Dummy

included

included

0.1240

0.1346

PBV

-0.002

LEV

Adj R2

**

0.1041

***

**

p-values in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01
The test result for hypothesis 2 by inserting assurance variable as contextual variable in the association between
social responsibility disclosure and earnings management shows that assurance on social responsibility
disclosure moderately strengthen association between social responsibility disclosure on earnings management.
This means that having assurance is a differentiating factor in this association. This result shows that assurance
has become stakeholder’s focus to lend credibility to whether the information presented conforms to the standard
requirements. Companies that carry out assurance for their sustainability reports show the seriousness of the
company in disclosing social responsibility so that the report is not only a one-sided claim from the company but
is verified by a competent independent party.
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The implication of this research result is that all stakeholders can use corporate social responsibility disclosure as
a source of information in decision making. Social disclosure information can be taken into consideration aside
from financial information. The result of this research shows that social responsibility information disclosure that
is non-financial is associated with financial information published by the company, especially in the aspect of
earnings management. The other implication of this research is the importance of developing assurance service
profession for the sake of corporate social responsibility disclosure. This provides assurance for the stakeholders
that corporate social responsibility disclosure is done according to the applicable regulation, and therefore is
expected to reflect how the company will conduct its businesses sustainably. Social responsibility disclosure
should ideally be accompanied with assurance on set disclosure, just as how financial reporting should be
complemented with auditor’s opinion.

5.

Conclusion

This research examines the association between social responsibility disclosure and earnings management, as
well as the role of assurance in said association. The result of this research shows that social responsibility
disclosure is negatively associated with earnings management, and this association is affected by the presence of
assurance in the social responsibility disclosure. This research has a limitation since it only focuses on
companies that disclose their social responsibility through sustainability resporting based on the guideline
released by GRI. In practice, firms can disclose their social responsibility through various media such as through
company’s website or as a part of annual reporting. Firms can also publish sustainability reporting that is not
based on GRI, and therefore this research could not account for all media for social responsibility disclosure.
Future research can develop a more comprehensive measurement for social responsibility disclosure that can
accommodate various social responsibility disclosure media. Social responsibility research in developing country
is still a topic worth exploring, since its characteristics are different from developed country, and can therefore
provide new insights. Future studies can delve into the role of association between social responsibility
disclosure and other financial fraud indications, for example, in terms of tax.
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Effect of Organizational Environment on Administrative Innovation
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Abstract
This paper aimed at identifying the relationship between the administrative innovation and organizational
environment, recognizing the level of motivation of the employees towards innovation and realizing the effect of
organizational environment on administrative innovation in Ebn Nafees Medical Clinic (ENMC). The
descriptive & historical methods had been used, in addition to the Statistical Package for Social Sciences (SPSS)
for analyzing the gathered data & information from the selected sample. The paper concluded to some findings,
such as the location of (ENMC) is suitable for presenting competitive services to the clients, moreover, the good
treatment for the employees motivated them for sharing their innovative thoughts which helping management to
ascertain the objectives, whilst the recommendations revealed full consideration to the observations &
complaints of the employees & clients for improving the performance of the (ENMC), furthermore, granting
appropriate remunerations for the employees who will present innovative thoughts which may contribute in
ascertaining the objectives of (ENMC).
Keywords: Organizational environment, administrative innovation, organizing services, organizational loyalty
and thinking abilities.
JEL Codes: L16, L22.
1.

Introduction

The importance of the organizational environment has been increased due the rapid changes in the surrounding
environment, moreover the hard competition which is facing the organizations nowadays. This required
supporting innovation and continuous evolution amongst the work force, likewise personnel innovative behavior
will be affected according to the existing organizational environment. The importance of innovation to
competitiveness is acknowledged. On the other hand, understanding the meaning of innovation is a little more
controversial, mainly in the academic sphere (Birkinshaw et al., 2008).
The need of innovation for the organizations has become very essential for the uniqueness in their performance
and survival among the acute competition. The researcher has noticed that the research problem indicated that
most of principals of the organizations were not encouraging employee’s innovative opinions, and thought that
they were losing of time. The importance of this paper revealed the literature review related with the variables of
the title (Organizational Environment & Administrative Innovation), also this research can be an additive to
behavior sciences researches in collegiate library, likewise this is the first research which has been conducted in
Ebn Nafees Medical Center (ENMC) in Rabak Town (White Nile Estate).
This paper conducted to ascertain the following objectives:
1- Evaluating the level of the organizational environment in (ENMC).
2- Recognition of relationship between the organizational environment & administrative innovation.
3- Realizing the effect of organizational environment on administrative innovation in (ENMC).
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In order to investigate about the research problem and to make sure about the questions raised in the
questionnaire model, the following hypotheses can be raised for the same:
HI: There is relationship between work and circumstances environment &
(ENMC), Rabak Town.

administrative innovation in

H2: There is relationship between employees interaction & administrative innovation in (ENMC), Rabak Town.
H3: There is relationship between the objectives and regulations & administrative innovation in (ENMC), Rabak
Town.

2.

Literature Review

This section has discussed in brief the literature pertinent with the variables of the title of this paper which are
consisting of organizational environment and administrative innovation, as follows:
2.1. Organizational Environment
Organizational environment denotes internal and external environmental factors influencing organizational
activates and decision making. Every organization, whether business or non-business, has its environment. The
organizational environment is always dynamic and ever-changing, so changes of today are so frequent and bring
so many challenges, those managers and leaders of the organizations need to be attentive about the
environmental changes. The environment of an organization consists of its surroundings – anything that affects
its operations, favorably or unfavorably, (https://www.iedunote.com/planning-nature-importance-types).
Organization environment as defined by (Arif, 2010) consisted of characteristics group towards the internal
environment which is reflecting balanced stability towards employees values & attitudes, whilst (Elhiti &
Younis, 2005) defined (OE) as group of laws, systems & methods controlling personnel behavior in a particular
organization. The researcher thinks (OE) group of characteristics controlling the activities of the organization in
long term. According to (Eisa, 2014) Importance of organizational environment can be revealed in earmarking
suitable environment for the work force, in order to develop and improve the organization processes and
activities, whilst (Nejibah, 2013) saw that (IOE) as an import organizational change which can affect positively
on personnel behavior in the organization.The below shape showed the elements of organizational environment
cited from https://www.iedunote.com/planning-nature-importance-types:
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The rapid moving in the environment of the organizations induced the managers to develop their organizations
environment, for keeping up their continuity & survival. The researcher thought the organizational environment
has direct effect on performance & functional satisfaction, and if the organizational environment is suitable &
appropriate for the work force, this can increase the satisfaction & loyalty to the organization and reflect
positively on general performance.
As indicated by (Eldougs & Khalil, 1991) organizational environment objectives can be pointed out, as below:
a- The trait & uniqueness of the organizations based on their appropriate organizational environment.
b- If the organizational environment appropriate & attractive for the clients based on good & cooperative
treatment, this will increase the loyalty of the employees towards the organization.
c- The appropriate & suitable organizational environment will make Employees & organizations
objectives are coincided.
2.2. Administrative Innovation
Innovation as defined by (Baregheh, et al.., 2009) is the multi-stage process whereby organizations transform
ideas into new/improved products, service or processes, in order to advance, compete and differentiate
themselves successfully in their marketplace.
Innovation is commonly defined as, the carrying out of new combinations that included the introduction of new
goods, new methods of production, the opening of new markets, the conquest of new sources of supply and the
carrying out of a new organization of any industry, (Schumpeter, 1983).
Innovation is the specific function of entrepreneurship, whether in an existing business, a public service
institution, or a new venture started by a lone individual in the family kitchen. It is the means by which the
entrepreneur either creates new wealth-producing resources or endows existing resources with enhanced
potential for creating wealth (The Harvard Business Review, Retrieved, 2013).
In the administrative management discipline, administrative innovation is defined as changes in organizational
structure or administrative processes, (Damanpour, 1987), frequently, organizational innovation is also called
administrative or management innovation (Damanpour, 2014), and can be conceptualized simply as how
managers do what they do, (Hamel, 2006). In the management literature, it is similar to management innovation,
generally defined as implementation of new management practices, processes and structures that represent a
significant departure from current standards (Birkinshaw and Mol, 2006).
In practice, many technical innovations involve administrative changes, and the division can be fuzzy and
ambiguous between administrative innovations and process innovations, such as Enterprise Resource Planning
(ERP) systems. Moreover, examples of administrative innovation can be found in both private and public
sectors, in the private sector included Total Quality Management (TQM) in the 1980s (Deming, 1981), examples
also can be found in public sector
The definition of administrative innovation in the Oslo Manual Organization for Economic Co-operation and
Development (OECD, 2005), is at the same time broad and simple, organizational innovation is the
implementation of a new organizational method in a firm’s business practices, workplace organization or
external relations. This definition comprises three mains branches:
1- Business practices: new methods for organizing routines and procedures.
2- Workplace organization: new ways of distributing responsibilities involving employees.
3- External relations: new ways of organizing relations with other firms or public institutions.
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In this paper, I can define the administrative innovation simply as new administrative ideas & opinions that not
known before, by getting use of the existing sources for ascertaining the organization objectives.
According to (Elsaror, 2002), the innovative abilities of the workforce might affect with external factors
depending on the below levels:
a- Economic level: whenever any person has good economic level for financing his projects and tasks, the
level of his achievement will be the best.
b- Cultural level: if any person lives in well-educated family, they will support & motivate him in cultural
& innovative aspect.
c- Educational style: if the method of education in school or university not considering the individual
learning, this will reflect negatively on student innovation.
2.3. Overview of previous researches
In this section the researcher described the results of pertinent researches, and compared them with the presented
paper, as follows:
As indicated by (Cho, et al.., 2019), the relationship between different types of innovation and new product
development has received little attention. This article widely argued that technological innovation is an important
factor for new product development, the authors contributed by illustrating the importance of process and
administrative innovation, which changed an organization’s way of doing business. Their findings showed that
innovation-supporting human resource practices such as talent development programs and work autonomy
increase the effectiveness of process and administrative innovations. They suggested that organizations can
achieve sustainable presence in the product market when they constantly innovate the way they run themselves.
As pointed out by (Alves & Galina, 2016) that the purpose of this paper examined both main theoretical basis
and the recent perspectives within the organizational innovation literature. The authors have conducted a biblio
metric analysis reviewing the research on organizational innovation from 460 articles published in the period
from 2007 to 2016 and indexed in the Web of Science through co-citation and bibliographical coupling analyses.
The paper concluded to some findings such as, the clusters analysis results showed that the main theoretical
foundations were learning and evolution and implementation of innovation. The study organized the knowledge
basis for future research on organizational innovation, and provided the current trends on the topic and presented
a comprehensive research agenda.
The study of (A/Gadir, 2014) aimed at recognition of the status of the administrative innovation and the impact
of its obstacles on using them in innovative process stages. The main finding revealed the organizational
obstacles will affect the creative thinking on medium level, whilst the researcher had suggested putting more
carefulness on administrative innovation by motivating and looking after the liner managers for the same, also
motivating the grouping work in order to contribute in administrative decisions.
The study of (Groani, 2010), aimed to recognize the effect of organizational environment in Selifit educational
district on the level of functional performance which were pertinent to the targeted sample. The most important
finding there was medium effect on organizational environment in connection with variables of age & social
condition on employee’s functional performance, while there were no affection on variables of sex and
experiences of employee’s functional performance in the said educational district.
As indicated by (Bui, 2011) IT-enabled administrative innovation has been increasingly important to managers,
both in the private and public sectors. This article examined four alternative diffusion theories of administrative
innovation, namely, the performance-and-then-legitimacy driven theory, the diminishing-mimetic-isomorphism
theory, the fashion-and-then-abandon-by-performance theory, and the performance-fashion-legitimacy theory.
The conclusion was each theory appeared likely to hold in certain conditions, and none of them came out as the
absolute explanation for the diffusion process. The possibility of multiple adoption pathways or conditional
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diffusion trajectories were suggested and future theoretical development as well as empirical research was
needed to understand the diffusion process.

3.

Research Methodology

The researcher had used the descriptive method to determine changes and events which were related to the
concepts of the variables of research topic, also used the historical methodizing to know the findings of the
previous studies, besides the literature review which were related to the variables of the title of this paper.
Furthermore, the researcher has used the standard deviation to measure responses of the targeted questionnaires,
moreover Chi square was used for examining the rightness of the hypothesis, if it is exceeding the significant
level 0.05 will be accepted, but if not exceeded this measure 0.05, this hypothesis will be rejected.
The researcher has used the Statistical Package for Social Sciences (SPSS) to analyze the data and information,
which had been collected from the selected sample in Ebn Nafees Medical Clinic (ENMC), also alpha-cronbach
to assure about the rightness & constancy of the designed questionnaire, furthermore, the Standard deviation had
been used to know the values distribution about their mean.

4.

Results

This paper has deployed the quantitative research approach for collecting the data & information from the
selected sample comprised the entire 50 personnel, including physicians, technicians and others supported
administrative & financial staff who are working in Ebn Nafees Medical Clinic (ENMC), which is located in
White Nile State at Rabak town , by using questionnaire model covering three variables (work conditions &
environment, employee’s interaction with management besides objectives & regulations of (ENMC)
management).
The questionnaire model copied and distributed to the entire 50 selected sample, only 42 questionnaires at 84%
had been received back duly filled with complied data & information; however this percentage can be suitable
for the statistical processes, and will be applicable on research community.
The following standards have been used to make sure whether the questionnaire model is stabled or not:
a- Stability & reliability test: this concerned testing of the questions of the questionnaire in terms of the
concept, formalizing & clarity, had been presented to three of academically recognized for evaluation,
according which the questionnaire has been modified.
b- Stability & internal uniformity test: this standard means no mistakes in the measurements, and it means
the internal uniformity between the phrases of the hypothesis which measure any variable, whilst
stability means resulting same values if the same measurement repeated, by using Alpha-cronbach
which given same results, and assuring the stability of the measurement.
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Table 1. Results of alpha-cronbach test for the phrases of (work & circumstances environment)
No.

Phrase

Alphacronbach

1

Work & circumstances environment not encouraged administrative innovation

0.73

2

high noise & cars traffic not helped people for the innovation

0.74

3

The location of (ENMC) suitable for presenting competitive services to clients

0.72

4

There is appropriate environment in (ENMC) is motivating the staff for innovation

0.73

5

The existing technology in (ENMC) is contributing in innovation

0.74

General stability average

0.73
Source: the researcher, 2019.

The above table 01, revealed that all results of the phrases of the first axis bigger than 60%, this result agreed
with the internal uniformity for all phrases, however the general stability average 0.73 is expressing high
stability, and can be depended on it for measuring all phrases of the first axis (work & circumstances
environment), on the other hand can help in ascertaining the research objectives.

Table 2. Results of alpha-cronbach test for the phrases of (employees’ interaction with management)
No.

Phrase

Alphacronbach

1

Good treatment of management motivating employees to present innovative fair thoughts

0.71

2

Regular meetings attended by employees encouraging them for innovation

0.74

3

Observations & complaints box in (ENMC) drawing innovative ideas of clients

0.74

4

ENMC participate staff in decisions making for improving the general performance

0.75

5

The positive innovative mistakes will be considered as lessons for future planning

0.74

General stability average

0.73
Source: the researcher, 2019.

The above table 02, indicated that all results of the phrases of the second axis bigger than 60%, this result agreed
with the internal uniformity for all phrases, however the general stability average 0.73 is expressing high
stability, and can be depended on it for measuring all phrases of the second axis (employees’ interaction with
management), on the other hand can help in ascertaining the research objectives.
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Table 3. Results of alpha-cronbach test for the phrases of (regulations & objectives of the ENMC)
No.

Phrase

Alphacronbach

1

Every employee has obligation to work according to the regulations & policies of ENMC

0,72

2

ENMC treating all workforce equally and fairly for ascertaining the planned objectives

0.74

3

The regulations & policies of ENMC encouraging the innovative thoughts

0.73

4

The workforce who present innovative opinions will be given prizes

0.73

5

ENMC regulations & policies are fair and can be subject for implementation

0.71

General stability average

0.72
Source: the researcher, 2019.

As obviously indicated in table 03, that all results of the phrases of the second axis bigger than 60%, this result
agreed with the internal uniformity for all phrases, however the general stability average 0.72 is expressing high
stability, and can be depended on it for measuring all phrases of the third axis (regulations & objectives of the
ENMC), on the other hand can help in ascertaining the research objectives.
In order to analyze the data & information which have been collected & gathered from the selected sample, the
following statistical measurements were used accordingly:
a-

Reliability Test: for testing the stability and true of the raised questions, also Cronpach’s Alpha has
been used for measuring internal consistency of the phrases of the hypothesis, in order to assure
about the correctness of this tool if exceeding 60% will be acceptable.

b- Inference statistic: for examining the hypothesis at 5%, if the value of Chi square less than 5% is
significant and at confidence rate 95%, the raised hypothesis will be accepted, otherwise will be
rejected.
c-

5.

Regression analyzing: for testing the effect of any dependent variable on the independent variable, in
order to examine the research hypothesis based on T-test value. In case of the acceptance of the
hypothesis, the accounted T-test value will be biggest than the scheduled T- test value or less than
5%.

Discussion

After the assurance of stability & reliability of the questionnaire, the researcher had used the statistical package
of social sciences (SPSS) for analyzing the gathered data and information, for identify the percentage of
acceptance and no acceptance of the hypotheses phrases, as follows:
5.1. Analyzing of the first hypothesis
HI: This hypothesis assumed: There is relationship between work and circumstances environment &
administrative innovation in (ENMC), Rabak Town.
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Table 4. Frequency of the first hypothesis phrases
Phrase

Extremely
agree

Agree

Freq.

%

Freq.

%

Freq.

%

Freq.

%

Freq.

%

1

16

38.1

04

9.5

05

11.9

15

35.7

02

4.8

2

18

43.9

07

16.7

03

7.1

10

23.8

04

9.5

3

17

40.5

18

43.9

02

4.8

05

11.9

0

0

4

15

35.7

11

26,2

06

14.3

06

14.3

04

9.5

5

13

31.0

10

23.8

09

21.4

09

21.4

01

2.4

Aver.

37.84

Neutral

Disagree

24.08

11.90

Extremely
disagree

21.42

5.24

Source: The researcher from questionnaires data, 2019.
As obviously shown in table 04, the average of all agreed upon the phrases of the first hypothesis by the selected
sample was 61.9%, whilst the average of the neutral from reply for the questionnaires was 11.9%, although the
ratio of those who had disagreed for all hypothesis phrases was 26.0% only, these results reflecting the
acceptance & rightness for the hypothesis phrases.
Table 5. Dean, Standard deviation & Chi-Square for the first hypothesis
No

Phrase

Mean

Std.
deviation

1

Work and circumstances environment
encouraged administrative innovation

not

3.40

1.432

2

High noise & cars traffic not helped people for the
innovation

3.59

1.482

3

The location of (ENMC) suitable for presenting
competitive services to clients

4,11

0.967

4

There is appropriate environment in (ENMC) which
is motivating the staff for innovation

3.64

1.358

5

The existing technology in (ENMC) is contributing
in innovation

3.59

1.210

3.66

1.289

General average

Chisquare

Asymp.

20.61

0.000

17.28

0.002

19.14

0.000

9.66

0.046

9.42

0.051

15.222

0.019

Significant

Source: the researcher from questionnaires data, 2019.
As indicated in the above table no 05, the average of mean of the selected sample for phrases of the hypothesis
was 3.66, and the Standard deviation average 1.289, whilst the average of Chi-Square was 15.222, also the
average of the Asymp. Significant was only 0.019 which was less than the T-test value 5%, these differences in
responses of those who accepted all phrases of this hypothesis.
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5.2. Analyzing of the second hypothesis
H2: There is relationship between employees interaction with management & administrative innovation in
(ENMC), Rabak Town.
Table 6. Frequency of the second hypothesis phrases
Phrase

Extremely
agree

Agree

Freq.

%

Freq.

%

Freq.

%

Freq.

%

Freq.

%

1

16

38.1

13

31.0

04

9.5

07

16.7

02

4.8

2

14

33.3

10

23.8

04

9.5

10

23.8

04

9.5

3

09

21.4

08

19.0

07

16.7

14

33.3

04

9.5

4

09

21.4

07

16.7

08

19.0

15

35.7

03

7.1

5

17

40.5

07

16.7

09

21.4

06

14.3

03

7.1

Aver.

30.94

Neutral

Disagree

21.44

15.22

Extremely
disagree

24.76

7.60

Source: the researcher from questionnaires data, 2019.
According to table 06, the average of all agreed upon the phrases of the first hypothesis by the selected sample
was 52.38%, whilst the average of the neutral from reply for the questionnaires was 15.22%, although the ratio
of those who had disagreed for all hypothesis phrases was 32.4% only, these results reflecting the acceptance &
rightness for the hypothesis phrases.
Table 7. Dean, Standard deviation & Chi-Square for the second hypothesis
No

Phrase

Mean

Std.
deviation

1

Good treatment of management motivating
employees to present fair innovative thoughts

3.80

1.254

2

Regular meetings attended
encouraging them for innovation

employees

3.47

1.418

3

Observations & complaints box in (ENMC)
drawing innovative ideas of clients

3.09

1.339

4

ENMC participate staff in decisions making for
improving the general performance

3.09

1.303

5

The positive innovative mistakes will be considered
as lessons for future planning

3.69

1.334

3.42

1.329

by

General average

Chisquare

Asymp.

16,81

0.002

8.95

0.062

6.33

0.176

8.95

0.062

13.23

0.010

10.85

0.062

Significant

Source: the researcher from questionnaires data, 2019
As shown in the above table no 07, the average of mean of the selected sample for phrases of the hypothesis was
3.42, and the Standard deviation average 1.329, whilst the average of Chi-Square was 10.85, also the average of
the Asymp. Significant was 0.062 which was bigger than the T-test value 5%, this result assuring no differences
in responses of those who accepted all phrases of this hypothesis.
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5.3. Analyzing of the third hypothesis
H3: There is relationship between the objectives and regulations & administrative innovation in (ENMC), Rabak
Town.
Table 8. Frequency of the third hypothesis phrases
Phrase

Extremely
agree

Agree

Freq.

%

Freq.

%

Freq.

%

Freq.

%

Freq.

%

1

17

40.5

12

28.6

06

14.3

07

16.7

0

0

2

16

38.1

12

28.6

09

21.4

05

11.9

0

0

3

13

31.0

11

26.2

05

11.9

11

26.2

02

4.8

4

13

31.0

08

19.0

06

14.3

12

28.6

03

7.1

5

14

33.3

09

21.4

07

16.7

07

16.7

05

11.9

Aver.

34.78

Neutral

24.76

Disagree

15.72

Extremely
disagree

20.02

4.76

Source: the researcher from questionnaires data, 2019.
As per the above mentioned table 08, the average of all agreed upon the phrases of the first hypothesis by the
selected sample was 59.54%, whilst the average of the neutral from reply for the questionnaires was 15.70%,
although the ratio of those who had disagreed for all hypothesis phrases was 24.76% only, these results reflecting
the acceptance & rightness for the hypothesis phrases.
Table 9. Dean, Standard deviation & Chi-Square for the third hypothesis
No

Phrase

Mean

Std.
deviation

1

Every employee has obligation to work according
to the regulations & policies of ENMC

3.92

1.112

2

ENMC treating all workforce equally and fairly for
ascertaining the planned objectives

3.92

1.045

3

The regulations & policies of ENMC encouraging
the innovative thoughts

3.52

1.311

4

The workforce who present innovative opinions
will be given prizes

3.38

1.378

5

ENMC regulations & policies are fair and can be
subject for implementation

3.47

1.418

3.64

1.252

General average

Chisquare

Asymp.

7.33

0.062

6.19

0.103

10.38

0.034

8.23

0.083

5.61

0.229

7.54

0.102

Significant

Source: the researcher from questionnaires data, 2019.
As indicated in the above table no 07, the average of mean of the selected sample for phrases of the hypothesis
was 3.64, and the Standard deviation average 1.252, whilst the average of Chi-Square was 7.54, also the average
of the Asymp. Significant was 0.102 which was bigger than the T-test value 5%, this result assuring no
differences in responses of those who accepted all phrases of this hypothesis.
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5.4. Examining rightness of the hypotheses:
The researcher has used regression analysis for testing rightness of the hypotheses or otherwise, based on the
relationship between the dependent variables and independent, as follows:
HI: This hypothesis assumed: There is relationship between work and circumstances environment &
administrative innovation in (ENMC), Rabak Town.
Table 10. Regression analysis for the first hypothesis
The hypothesis

There is relationship
between
work
and
circumstances
environment
&
administrative innovation
in (ENMC), Rabak Town

Correlation
ratios R

Determinatio
n ratios R2

Regression
ratios B

T-test
value

Asymp.

0.77

0.59

0.814

9.620

0.000

Result

Significant
Acceptance

Source: The researcher from questionnaires data, 2019.
The above table no 10 revealed the following:
a-

There is strong correlation between work & circumstances environment and administrative innovation at
correlation ratio 0.77, is not determined the sort of relationship between the dependent and independent
variables, whilst the value of regression analysis 0.814, is proving positive relationship between work
and circumstance environment & administrative innovation in (ENMC), Rabak Town.

b- The Determination ratio 0.59 was considered as a result of the independent variable (administrative
innovation), because of the dependent variable (work & circumstances environment), according to T-test
at general Asymp. Significant being 0.05, whilst T-test value reached 9.620 at the resulted Asymp.
Significant 0.000, which was less than the general Asymp. Significant 0.05 is proving the rightness of
the above mentioned hypothesis.
H2: There is relationship between employees interaction with management and administrative innovation in
(ENMC), Rabak Town.
Table 11. Regression analysis for the second hypothesis
The hypothesis

There is relationship
between
employees
interaction
with
management
and
administrative
innovation in (ENMC),
Rabak Town

Correlation
ratios R

Determinatio
n ratios R2

Regression
ratios B

T-test
value

Asymp.

0.79

0.62

0.830

10.415

0.000

Source: the researcher from questionnaires data, 2019.
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The above table no 10 showed the following:
a- There is strong correlation between employees interaction with management & administrative
innovation at correlation ratio 0.79, is not determined the sort of relationship between the dependent and
independent variables, whilst the value of regression analysis 0.830, is proving positive relationship
between employees interaction with management & administrative innovation in (ENMC), Rabak
Town.
b- The Determination ratio 0.62 was considered as a result of the independent variable (administrative
innovation), because of the dependent variable (employees interaction with management), according to
T-test at general Asymp. Significant being 0.05, whilst T-test value reached 10.415 at the resulted
Asymp. Significant 0.000, which was less than the general Asymp. Significant 0.05 is proving the
rightness of the above mentioned hypothesis.
H3: There is relationship between the objectives and regulations & administrative innovation in (ENMC),
Rabak Town.
Table 12. Regression analysis for the third hypothesis
The hypothesis

There is relationship
between the objectives
and regulations &
administrative
innovation in (ENMC),

Correlation
ratios R

Determination
ratios R2

Regression
ratios B

T-test
value

Asymp.

0.81

0.66

0.297

11.318

0.000

Result

Significant
Acceptance

Source: the researcher from questionnaires data, 2019.
The above table no 10 pointed out the following:
a- There is strong correlation between the objectives and regulations & administrative innovation at
correlation ratio 0.81, is not determined the sort of relationship between the dependent and independent
variables, whilst the value of regression analysis 0.297, is proving positive relationship between the
objectives and regulations & administrative innovation in (ENMC), Rabak Town.
b- The Determination ratio 0.66 was considered as a result of the independent variable (administrative
innovation), because of the dependent variable (the objectives and regulations), according to T-test at
general Asymp. Significant being 0.05, whilst T-test value reached 11.318 at the resulted Asymp.
Significant 0.000, which was less than the general Asymp. Significant 0.05 is proving the rightness of
the above mentioned hypothesis.

6.

Conclusion

The paper concluded to some findings, such as:
1- Good Work environment & circumstances motivating people to present positive innovations.
2- Employees’ interaction with management leading to administrative innovation.
3- Fair objectives and regulations motivating employees to participate with their positive innovation.
4- Location of (ENMC) is suitable for presenting competitive services to the clients.
5- Good treatment for the employees motivated them for sharing their innovative thoughts which helping
management to ascertain the objectives.
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6- Every employee has obligation to work according to the regulations & policies of ENMC.
7- ENMC treating all workforces equally and fairly for ascertaining the planned objectives.
In the light of the findings, the researcher recommends the following:
1- Availability of appropriate technology in (ENMC) will contribute in presenting right innovations.
2- Putting consideration to the observations and complaints of the employees & clients for improving the
performance of the (ENMC).
3- Granting appropriate remunerations for the employees who will present innovative thoughts which may
contribute in ascertaining the objectives of (ENMC).
4- It is necessary to develop & simplifying ENMC regulations & policies for smooth implementation by
the workforce.
5- Associating the staff in decisions making can improve the general performance of ENMC.
6- Arranging regular meetings and to be attended by employees will encourage them for innovation.
7- Arranging contracts with famous specialized physicians in order to attract potential clients in future.
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Abstract
Rural India has been a contributor to the national economy in various aspects; the contribution is mainly
through output received in agrarian, micro, small enterprise sector. This paper looks at a different area of
informal economy, the economy of fairs (mela’s), or the mela-economy. The word mela and fair is used
interchangeably in this paper, in accordance to the used context. India being a multi socio-cultural country,
conducts fairs in different parts of India. Such fairs either of micro or macro stature mostly happen in rural
areas to promote tourism. This paper attempts to posit an alternate solution for conducting a trade within a fair
(mela), where maximum actors can be benefitted. It postulates a ‘hyper-fair-trade equation’ for the interaction
of indigenous goods producers with other counterparts in order to create a trade-setup and generate
employment. If the solution works promptly as devised it can generate cash flow on the likes of mela and these
cultural fairs can develop an intensive micro economy.
Keywords: Fairs, Kumbh mela, mela-economy, indigenous goods, hyper-trade euqaution, cultural-rural
tourism.
JEL Codes: H4, L26, O30, O35, R1, Z1

1.

Introduction

India is ranked second in population, with over 1.25 Billion population; almost 70% of its people reside in the
rural sphere and the rest in the urban area. The rural-urban divide is widened with the advent of globalization,
issues like migration, poverty, pollution, income inequality, etc. continue to be predominant in India. This
paper does not intend to solve such issues but attempts to provide an alternate proposition by focusing on a
trade setting called fair (mela in Hindi), from where such issues can be addressed. It explains how
entrepreneurship as a tool can be utilized to maintain regional development, generate cash flow, enhance
growth, create jobs, produce indigenous goods and products, and maintain culture and heritage. It also puts
some light on a perplexing thought - how inclusive growth can be achieved through rural entrepreneurship in
conjunction with fairs? This growth can perpetuate the urban-rural economic equilibrium, which will be
important for sustainable growth and development. There are two ways where rural India can actively
participate in rural entrepreneurship either by producing/making indigenous goods and products in a small
industrial setting or through working in an industry situated in a rural area. Both options provide them some
assurance and capital, though one has a risk element associated with it, another has static income.
2.

Ways to do rural entrepreneurship

In order to practice rural entrepreneurship in a structured three level form of ‘village, cottage, and small scale to
medium industries’, one has to follow certain rules and regulations. According to the norms of ‘Government of
India’, it has defined the scope of a ‘village industry’; any industry that is situated in a village or town of
population equal to or less than 20,000 with an investment of ‘3 crores’ in plant setup and/or acquisition of
machineries is termed to be as ‘Village Industry’. The majority of the industries from ‘village’ to
‘MSME’(micro-small and medium enterprise), can boost rural entrepreneurship; by playing the role of
‘processor’ and ‘facilitator’ if not producers, developers and/or manufacturers. Such Industries can work in
confluence with indigenous/regional people and their products, and later process the respective products in
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terms of assembly line and packaging, before launching it into the market or fairs. There are some common
examples of rural industries, which can boost rural entrepreneurship and the products made from these
industries can be showcased for sale in the fair-
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INDUSTRY INFORMATION

EXAMPLES

Forestbased
industries

Tree based products that are famous in a specific region, such as essential oils, wooden
furniture etc.

Nilgiri oil,
oil,
palm
eucalyptus
oil etc.

Wood
Produc
ts

If there exists enough forest cover then wood can be directly sold into the market or
products made up of woods can be showcased at the fair, with indigenous art expertise.

Raw

Bambo
o
produc
ts

Bamboo farming can cater to the demand for bamboo products, which are liked by urban
people, and are used in everyday life.

Kitchenwar
e, furniture
etc.

Coir
Industry

Production of coir products at an indigenous level and selling it through melaconfiguration or other means can connect the producer directly towards the consumer.

Coconut
fibre, ropes,
mats,
brushes etc.

Mineral
- based
industri
es

With the help of government support, small to medium size ‘crusher-plants’ for stone
crushing can boost rural entrepreneurship and can generate local employment too.

Stone
crushing
machinerie
s.

Textil
e
Indust
ry

The rural industrial configuration of textile industries and factories gives rise to jobs like
weaving, colouring, bleaching, and spinning. To do such jobs skilled labour is required,
which can be achieved through skill development schemes, this will not only enhance the
skills of people but also provide jobs. The items, products made from such industries can
later be sold at fairs.

Cotton
handicraft
s, jute etc.

Village
industri
es

Jaggery - It has a quasi-relationship with the sugarcane and mill industry. However rural
villagers as per their means and methods can remotely make jaggery. It is a seasonal
business, although if produced indigenously can give immediate cash returns to the
makers and processors.

Khadi,
jagger
y,
pickle
s,
honey,
dairy based
products like
milk, cheese
etc.

TYPE
OF
INDUSTR
Y

Pickles of various kinds is a common sight in a fair (mela). Different demographics and
geographies have pickles of different kinds. With the rise of urbanization, there is ample
demand for pickles from Tier-I, Tier-II cities, where people rely on branded pickles.
Hence, villages with their different varieties of pickles can provide fresh and indigenously
made pickles to the urban lot.
Honey is the most important product directly coming from rural areas or by thorough
practices of apiculture.
Dairy - The country witnessed the growth of dairy industries during the cooperative- milk
revolution six decades ago. However, still, there exists a lacuna where the supply and
demand curve is heavily skewed to the later. If rural entrepreneurship schemes within the
dairy sector are properly implemented, then milk can be provided to the periphery of the
district, without any much need of supply chain and cold storage.
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All such products and goods and many more can be made indigenously in a specific area, which later can be
either traded in an open market or a closed market situation primarily an event or fair(mela).

3.

A bumpy ride in rural entrepreneurship

Entrepreneurship plays a pivotal role in the development of society at microscale and eventually for a country
at macro scale. As Schumpeter stated, any country’s economic progress can be measured through at what rate,
its entrepreneurial class is innovating. However, it is not easy to craft such a setting where multiple
stakeholders can benefit. Entrepreneurs face major problems from setting up businesses, to achieving the right
product-market fit, sustaining growth, the appropriate influx of capital, and maintaining checks and balances to
dealing with market failures. On the contrary, rural entrepreneurs not only face the above mentioned but also
issues related to rural areas such as –
Lack of finance capital- not enough backing from either public or private investors at the beginning of the
venture/product, can demotivate farmers/villagers to start their entrepreneurship journey. Whereas in the midst
of business cycle, when enough sales are achieved, stringent tax laws happen to curtail the growth curve, as the
government does not distinguish a product made by rural craftsmen from an urban artist, the tax levied on the
product is the same. Such non-distinction generates unfair competition between a rural entrepreneur and an
urban entrepreneur.
Heavy dependence on moneylenders or creditors eventually makes them fall in debt-trap, inability to pay debt
and repayment of the loan with high-interest rates, force debtors to take extreme steps like ‘suicide’. Many who
have the desire to sell or start their village industry do not have enough collateral or physical assets for raising
funds from financial institutions. Banks are often unreachable to the marginals and poor strata in the village.
Hence this decade-old method of asking debt from Seths and Zamindars (land owners, who leases its land to
farmers) and paying them back in a good season can still be seen in the rural society. In case, if the debt is not
cleared then the creditors take away, whatever land is possessed by debtors at a depreciated rate.
However, there are rural banks and central financial institutions like SIDBI (Small Industries Development
Bank of India) that provide loans and funds to rural entrepreneurs, but the process is stringent and timeconsuming, and as some products are heavily dependent on the crop-life cycle, starting a venture in improper
time-frame can attract losses in the initial quarter itself. Equity fundraising is difficult for rural entrepreneurs as
they lack financial knowledge. Another means to raise funds is through ‘Self Help Group’ which has active
capital either drawn from financial institutions or government or self-inclusion, but again the inclusion of new
members in a group demands a sum to be deposited, which again is not feasible for rural entrepreneurs.
Marketing - Rural entrepreneurs are in direct competition with multinational companies and urban capitalists,
which are on the same lines of business. Thus, there exist market competitions from such large-scale
production companies where they can produce or manufacture the same product at high volume, and can also
manipulate the ‘price index’ as per the needs of users. As most of the users are situated in the urban sphere they
tend to go for branded products in comparison to indigenous products. Moreover, in the supply chain also rural
entrepreneurs fall short in supplying their products to the end-user, whose proximity is far from the producer.
In the current scenario, there exists a presence of middlemen, who run their own businesses and schemes to
promise access to the rural entrepreneurs to reach end-users.
Micro-Management problems - The close association in rural areas poses problems of ineffective functioning
of the business, as one family tries to dominate the rest of the community and try to create a monopoly at the
initial stage itself.
Inadequate infrastructure to run business processes is another major hurdle for rural entrepreneurs, which
alters the proper functioning of their ventures. Lack of storage of products and goods, they are forced to keep in
their households which are vulnerable to theft, natural calamities, and other village issues.
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Here is where the government should step in and promote rural entrepreneurship; schemes like ‘Make in India’
and ‘Skill Development’ can be successful when the emphasis is laid on the MSME sector. As this sector has
high growth potential, we are shadowing the innovation that exists in the rural sphere. Many indigenous
products happened to be very attractive to western markets and their demand is very high. The government
does provide subsidy and finance to start ventures, yet it should also play an active role in providing
mentorship, generating awareness, ease of doing business. An investment alone would not start the rusted
engine, a proper government intervention will restart the rural machinery and develop enhanced growth. Such
an upward surge was experienced in the second five-year plan, where small and medium scale industries were
set to produce a variety of products that can be exported and consumed natively.
Despite certain bottlenecks rural entrepreneurs set up and manage to develop their goods, products and
services, but, where is the market setting? Fairs (melas) provide such common ground for rural entrepreneurs to
showcase and eventually sell their products, services to the prospective buyers.

4.

Role of fairs and efficacy of mela- economics

Melas (Fairs) from decades have brought together people from different sects, communities in a common place.
It goes beyond the social barriers and promotes human cooperation. There are instances where a specific
community which has nothing to do with a religious event or fair, comes forward to assimilate for a common
purpose. Fairs even for a short period of time, transforms the socio-economic conditions of a region; where the
fair is conducted. It acts as a socio- economic stimulus where people from all communities, sects, religions
come together for common objectives. Fairs not only have direct impact on local communities but indirectly
benefit the ones who are non-locals, which includes buyers from various regions, tourists from different states
and even countries, workers from other regions.
During fairs, apart from community building the strengthening of bonds within a family also happens, where
traditional knowledge is passed on by elderly to the younger generation. There are certain skills, products,
abilities accustomed to a particular family, and such dexterity must be passed on to the generations to keep the
products associated with it functional in the market. Fairs and similar events let tourists witness such unique
skills and products. Interestingly, fairs also bring a plethora of essential development to the region, if in case
that region was devoid of essential public utilities like electricity, water, sanitation, transport,
telecommunication etc. This sudden burst of development, uplifts the living standards of communities and
people residing in that region.
But to evaluate a fair, there are two parameters which define the ‘Economic Potential of Fair' (EPOF) for a
particular region. First; 'size' of the fair; it means the setting or how magnanimous the fair is, which necessarily
is not limited to how vastly a fair is spread over an area, but also the varieties of products and various revenue
generating activities it contains. Though, if there exists ample varieties of products and goods, and the fair is
too small (in terms of area), it is difficult to manage and administer, and the fair becomes prone to stampedes.
However, if the fair is too large, there is a high possibility that tourists, visitors are likely to miss significant
buying spots within the fair area. Second; 'time' is also an important factor as short term fairs were unable to
reap the economic benefits as it must, whereas long term fairs sometimes become humdrum to visitors. Thus, it
is important to come up with the right duration for a fair.
Famous fairs which are conducted from decades in rural settings are neither too small nor too large. Routine
fairs which are customary to villages can be defined as micro fairs, but each fair stimulates the regional
economy as per its EPOF. It is debatable which fairs to be studied upon as micro fairs, yet there should be
enough emphasis given to fairs and the economics around it, because each fair acts as a catalyst for the
economy to its region. Through this paper, a novel attempt on ‘mela economics’ is engendered into focus.
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Micro-Mela Economics

Fairs conducted in the rural areas at a micro scale, certainly rejuvenate the local economy, even if for a certain
amount of time, they create employment opportunities for the local, indigenous or regional population, and
endorse indigenous goods & products to the visitors, tourists. With the flock of tourists visiting at the region of
fair, the temporary or permanent development of hotels also initiates, this real estate buildout serves two
purposes, one accommodating the tourists and other improving the housing standards of the local (host) people.
A research study was conducted on fairs of Solapur, Pandharpur where assessment of tourism generated
through fairs was surveyed on local residents. In this descriptive statistical approach, respondents were asked
on how fairs impacted rural development and what major indicators emerged during the occurrence of fair.

The above graphs, a part of a synopsis report on ‘A geographical study of fairs and festivals in Solapur District’,
represent the research done over fairs in Solapur, Pandharpur and their effects on the residents (local people or
host community). Residents of Pandharpur felt that the tourist cause the higher effect on the increase in the
income of residents (67.12%), increasing opportunity for shopping (81.36%), increasing opportunity for jobs
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(76.44%), and increase in the number of hotels/resorts (56.89%) other hand negative indicators effect shows that
increasing the cost of land and housing (62.65%), increase in general price of goods and services (56.56%)
(Makse, 2017, pp 102-103), whereas, residents of Solapur city felt that the tourist causes positive economic
effects on the increase in the income of residents (70.36%), increasing opportunity for shopping (84.16%),
increasing opportunity for jobs (80.95%), and increasing number of hotels and resorts (78.45%) and on the other
hand negative indicators shows that increased cost of land and housing (74.26%), increase in general price of
goods and services (65.34%) (Makse, 2017, pp 102-103).
Fairs certainly foster tourism, irrespective of where they are conducted, they are able to draw a significant
crowd. Such is the setting of mela(fair) that visitors and tourists from different regions manage to gather, even at
the remotest locations in the world. India has been host to many such fairs and continues to do so, but are these
fairs enough to show tangible growth in the region or do they come as economic stimulus for a short amount of
time and vanish. Although such instant developmental stimulus can lead to an increase in the cost of land and
housing, this is a major drawback for local communities whose purchasing capacity is not analogous to the rate
of increase in land cost. This eventually leads to corporate and outsiders purchasing land in their region. To
avoid such an economic dissimilarity, a notion of hyper-fair-trade equation is coined in the next section, which
focuses on the development and sale of indigenous goods along with external goods and opulent goods in a
systematic manner.
6.

Hyper ‘fair’ Trade Equation

People from adjacent districts flock into the location where a fair is organized, though, such a place should have
some lucrative value associated with it, and lucrative value means the ability to attract people by geography,
culture, art, and history. If the fair is conducted on a regular occasion, that area holds some historical value also,
such value works in synchronization with the lucrative elements already associated with that area. With time the
popularity of such areas escalate and people from various parts of the country and world are also allured to visit
the fair. Such fairs are able to promote rural tourism, even if they are held in the remotest areas of a village/tehsil
in a district. Some fairs have a religious element attached, which draws the crowd towards them, normally such
fairs have historical significance, as it is being organized and conducted from decades, following a legacy. Due
to the significance of these fairs, it attracts a large crowd hence promoting cultural tourism seems possible.
However, cultural-rural tourism is dependent on state schemes which showcase the splendors of a particular area,
this is also what attracts people to visit that place.
The following trade equation – will provide quick fixes to the society, with ‘cash flow’. Though, government
intervention, state or central government must provide basic infrastructure and platform to facilitate such tradesetup.
The government intervention can work in symbiosis with the existing schemes of state, where the government
does provide grants/loans to set up village/small-scale/cottage industries. These industries help entrepreneurs to
produce items, goods and products. The term goods is used in analogous to products and items.
IG: S1(X)1-n : S2(X)1-n : S3(X)1-n……………………..Sn (X)1-n
{S1 = Sector A of a particular kind = FMCG}
{S2 = Sector B of a particular kind
= Handicrafts} A similar sector
equation will look like this
Indigenous Goods: S
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(X1+X2+X3+…XN)
x1,x2,x3………...xn = type of goods, items and products
The equation for easier understanding is not considering the variety of products, for instance an indigenously
produced incense stick can be of various varieties, though it will remain a specific kind of product i.e. an
‘incense stick’.
Scenario A = If {Natives < Outsiders} Common-Mela Condition
Then the ratio of Indigenous Goods: Exterior Goods: Opulent Goods Should be 50:30:20% in a setting of 100%.
[IG: EG: OG = 50: 30: 20]
50% = Indigenous goods 30% = Exterior Goods 20%= Opulent Goods
Scenario B = If {Natives > Outsiders} which is a condition likely to happen when the fair is conducted at a
micro level and the awareness reach is limited to few districts and villages (i.e. in such case fair is not very
popular or well known by people)
Outsiders can be a mixture of people coming from other village/district excluding the people from the host
district. 30% = Indigenous goods
50% = Exterior Goods 20% = Opulent Goods
‘Indigenous goods’ are such goods that are produced/manufactured in a given geographical area. Such goods
have a low production cost because the supply chain and resource costs are less. Normally such goods are made
from a special resource or feature existent in that area; and/or by the expertise of the natives/indigenous people,
hence they are popular in that specific area, or have geographical indication tag associated to it. Such a variety of
goods will play a major role in the trade equation because they are among one factor that attracts tourists to the
fair.
‘Exterior Goods’ are such goods, which are produced, manufactured far from the hosting location of the fair;
normally such products and good manufacturers are from different regions. Exterior goods can be a mixture of
other regions goods and services excluding the host area conducting the fair(mela). Hence one should be able to
distinguish the exterior goods from indigenous goods. For instance, If a fair is conducted in a town Orchha,
located in the central state of India, an indigenous product ‘Made in Orchha’(MP) and another product ‘Made in
Guntur’, a town in Andhra Pradesh, South India; is distinguished from each other as ‘indigenous good’ and
‘exterior good’ respectively. ‘Opulent Goods’ are such goods, which have a high ‘price quotient’ as compared to
indigenous goods and exterior goods. Such goods are normally considered ‘luxury’ for rural areas. They are
introduced into the ecosystem for awareness, marketing purposes and to generate a desire within the community
to purchase it.
Inclusive Growth - The following solution goes in confluence with the ‘Make in India’ program, where resources
of a given geographic area are used, processing facilities or units have been utilized and local people are given
employment.
Mela’s or mela-like setup, which can also be an event, function, cultural forum, etc. will act as a platform to test
the given trade equation and to promote the indigenous products and goods to different parts of geography. For
such an equation to work efficiently the fair should be organized at a standard EFOP value..
Some famous fairs like Ambubasi fair of Guwahati, Chandrabagha mela of Orissa, etc. have the potential to
extract the maximum output from the above equation. Though, such fairs do attract people and generate capital,
but if done in an organized way with consideration of the above trade equation it can scatter the benefits to
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maximum stakeholders in the society. Along with such fairs our emphasis is also on fairs that are held at regional
areas in their respective states or provinces, which are not well known to many people. NGO’s can also play the
role of ‘awareness generator’ here, by making villagers/rural population aware of the happening of the fair, as
they can become marketers of such fairs. However, such fairs must be organized in such a time frame, when the
farmers generally have high purchasing capacity, this normally happens at the end of ‘Rabi/Kharif’ season, this
will ensure high participation from the rural class. Strategic planning of the event can not only bring cash flow to
the system but generate employment and tourism too. The acquired capital from fairs by the rural entrepreneurs
can be then further utilized for the upcoming crop cycle for better yield, hence creating a cyclical process.
Although it is also dependent on the yield generated, if there is a bad crop season or natural calamity, it will
affect the purchasing power of the farmers; in such case mela (fair) might not perform as per expectations, but in
bad season if farmers can manage to set a shop or stall of a product, service in the neighboring fair, it can
provide them much relief in bad season. Another notion of mela-economics is to diversify the investment and
work portfolio for farmers and rural entrepreneurs.
The government and other organizations can pool in funds to organize the fair at a high level, it can boost
tourism, which in itself can balance the purchasing power dynamics of the people. Though, the government
should not destroy the residential areas in villages and perform forced evictions in the context of beautification
of the area where mela needs to be held. Even in extreme situations if there is a need for the encroachment of a
particular area to facilitate a larger setup for mela; temporary accommodation should be given to the affected
area and resettlement and/or rehabilitation plan must be initiated as soon as the event is finished.

7.

Maximising Mela-economics via Kumbh

Kumbh mela is considered to be the largest peace gathering of people in the world. Kumbh mela which is
customary and a religious tradition in Hinduism seems to occur on a periodic basis of astrological significance,
alternately held through four cities of Nashik, Prayagraj, Ujjain and Haridwar of India. There are five types of
Kumbh, First; ‘Maha Kumbh Mela’ ,which is conducted every '144' years in Prayagraj, situated in Allahabad,
Second; ‘Purna Kumbh Mela’, also held at Prayagraj, though in '12' years, sometimes this is also considered as
the full Kumbh mela. Third; ‘Ardh Kumbh Mela’, as the name suggests ‘ardh’ means ‘half’, and it is conducted
every '6' years at Haridwar and Prayagraj alternatively. Fourth; ‘Kumbh Mela’ is a pivotal event being held every
'3' years alternatively in four locations: Prayagraj (Allahabad), Haridwar, Ujjain and Nasik. Fifth; ‘Annual
Kumbh Mela’ is also called as the ‘Magh Mela’ by some and as the name suggest, it is held every year at
Prayagraj (Allahabad), except the years of Purna Kumbh Mela and Ardha Kumbh Mela.
Kumbh which means a ‘pot’ or ‘pitcher’, As per Hindu mythology there are certain variations of story, though
one which is widely believed by followers, states that during the tussle between devta(gods) and asura(demons),
Lord Vishnu released drops of immortality nectar which were further carried by Garuda (Vishnu’s
mount/vehicle) in Kumbh, during transit these drops fell down at four places, where Kumbh’s are organised in a
sequential manner till date.
It is duly believed that it was Adi Shankaracharya who managed to start these large peace gatherings for
philosophical discussions and debates among various monasteries in Hinduism, their ascetics, saints and mystics.
Though, it is uncertain that it was called Kumbh at that time, yet, it has continued till date, as a highly significant
event in Hindu tradition. The predominant customary ritual of Kumbh is to bath in the rivers flowing adjacent to
these four places. It is believed that bathing (snan) in these waters relieve the worshiper from their past sins and
lead them to the path of liberation (moksha). During holy dip, a peshwai tradition is followed, which means the
ascetics from a particular akhada take on the first dip and then the later akhara follows. The word ‘akahra’ is the
distorted form of the word ‘akhand’ whose literal meaning is indivisible, Adi Guru Shankracharya attempted to
unite organizations of ascetics to protect the ‘Sanatan’ way of life. Therefore, various Akharas were established
for uniting followers of similar religious customs, views and ideologies, the saints and ascetics associated with
an Akhara specializes in both scriptures and armaments (Kumbh, 2019). The ascetics (sadhus) line up before the
sunrise and take holy baths in a sequential manner, worshippers from different parts also take holy dips in the
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rivers flowing adjacent to the cities where the Kumbh is held. Such a process is followed almost at every
Kumbh, with slight variations.
The 2013 Kumbh mela was held at Allahabad where over 30 million devotees and ascetics took holy dip on the
occasion of Mauni Amavasya (an auspicious day in Hindu tradition where saints, ascetics or followers in
general, take holy dip in holy rivers, the day is also of spiritual importance as word ‘maun’ means to be silent
and in a state of oneness will self, whereas, Amavasya means ‘no moon day’) (Dhruv K, 2013).. The overall
business worth of the Kumbh Mela was analysed to be Rs 15,000 crore, according to the sector-wise break-up
devised by ASSOCHAM, the Kumbh employment generation figures were likely followed as: Hotels 2.5 lakh
jobs; Airlines and airports 1.5 lakh; Tour operators 45,000, Eco-tourism and medical tourism 50,000 and Skilled
and unskilled workers for construction/ renovation 85,000 (Srivastava S, Rai A.K., 2014).
Whereas, “as per the statistics provided by the Uttar Pradesh tourism website, around 24 crore people visited
‘Ardh Kumbh Mela’ in 2019.6 It was said to be not only the highest footfall the mela has ever witnessed in its
history but also more than the annual footfall of tourists Uttar Pradesh had between 2014 and 2017” (Kenneth J,
2019). In contrast to 2013 Kumbh, Confederation of Indian Industry (CII), the apex trade body of India,
expected the 2019 Kumbh Mela to generate business worth ₹1,20,000 crores. While the government expenditure
on the festival was ₹4,200 crore (Sengupta. H, 2019). So the year, 2019 not only witnessed greater footfall but
colossal economic display. As stated earlier, fairs of such kind bring a plethora of opportunities for various
stakeholders, temporary employment is one such, A CII study estimated, that the festival will create 600,000
jobs, in hospitality alone 250,000 people will receive work through the festival and hundreds of thousands more
in tour operations and airlines, local transport and logistics, as formal and informal guides, and in emergency and
ancillary support systems, around 85,000 jobs will come from medical tourism and ecotourism related to the
festival alone (Sengupta. H, 2019). It is clearly noticeable that Kumbh tends to grown significantly over time,
whether it is ‘2013 Kumbh’ or ‘2019 Ardh Kumbh’, both fairs showcased high fair economic potential or EPOF.
Such magnanimous fairs can create revenue for state, engagement of multiple stakeholders in an economic
setting, temporary as well as permanent employment up to some extent, real estate development, and bring on
necessary infrastructure to the region. The economics behind Kumbh mela is a substantial affair that provides a
passage to a range of economic activities eventually stimulating regional growth and development. It does not
end with Kumbh mela. There are numerous fairs which are conducted in different locations of the country.
However none of them is as magnanimous as Kumbh but they have their own social-cultural significance.
‘Sonepur’ and ‘Pushkar Mela’, these two fairs are primarily cattle fairs where people not only from India but
from different parts of the world visit to view and purchase different varieties of cattle. Hyper fair trade
equations can be implemented in cattle fairs also, where the host region can showcase its range of indigenous
breeds.

8.

Conclusion

With the above studies conducted on small fairs, the residents showed positive sentiments for the fairs, it brought
an overall economic and social stimulus to the region. As noted above micro fairs which are regularly conducted
at remote villages are an important occasion for the local economy. Micro or Macro fairs both can do wonders to
the society if they are strategically conducted keeping economics in mind and not just management and
administration. Generally with such tumultuous events, the main aspect of economics isn’t given the importance
it should be. Hence the notion of mela-economics was coined through this paper.
The core objective to study mela-economics is to create a balanced regional development. Among such many
notions of mela-economics, one such is the hyper-trade equation, which is a part of a larger strategy that can be
implemented while conducting a fair. Hyper trade equation is a segment of a narrative within mela economics,
which can be applied to different fairs (melas) with slight variations. In case of macro fairs where state or
government plays an active role. In the process of allocation of tenders and projects, such equations should be
considered to balance out the economic benefits to the larger section of society. The hyper-fair trade equation is
a mere method that can accelerate the economic vehicle forward and nurture rural entrepreneurship with the help
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of fairs. Along with economic gains, rural entrepreneurship also keeps a check on migration, as with the advent
of globalization people tend to migrate towards urban cities in search of daily wage ownership and jobs.
However, these job prospects often end up disappointing for many job seekers, as the jobs are less but the
applicants are too much. With such initiatives of fairs, events, festivals, cultural forums; Indigenous craft, culture
and heritage are also preserved, plus the artistry and the skill- set remain intact and can be passed on to further
generations. Most of the art forms are extinct because there are very fewer artists left to practice and implement
that art form. Hence it is very important to preserve such heritage and rural entrepreneurship can help in it. The
duality of rural entrepreneurship can be seen benefiting in both ways, with more cash flow coming into the
ecosystem, social evils like poverty, caste system can be tackled in the rural sphere whereas simultaneously an
urban area can witness less slum formation, migration, and checks and balances on high population density.
Researchers and economists would argue why to study fairs as a separate subject or from a different perspective,
why not to accommodate it in contemporary economics. Fairs tend to behave like mixed economies, where there
exists both free market and socialistic elements. Although, fairs conducted in India are of varying nature as fairs
conducted in Brazil or say Japan, whereas some fairs, festivals, events show variations in economic potential,
necessarily not all are the same. Hence a detailed study about them is required, All of the fairs, festivals, events
can be drawn together in the ambit of ‘Mela Economics’ and further studied, through a definitive lens of research
and analysis. If 2019 Kumbh can formulate up to 18 Billion revenue, which is somehow equivalent to Georgia’s
economy, then it is definitely worth studying.
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Abstract
In this study, we independently calculated most of the global innovation and inclusive growth indicators in
Uzbekistan. In particular, the export index of high-tech products, the index of articles in international journals,
the share of research and development expenditures (R&D) in GDP, the Human Development Index, the
energy efficiency index, the state efficiency index, the International Corruption Control Index were calculated.
Comparison, grouping, and economic-statistical and econometric methods were widely used in the research
process. The indicators identified in Uzbekistan were compared with the indicators of other developed
countries. As a result of the analysis, negative indicators were identified in Uzbekistan. Scientifically based
recommendations have been developed to overcome the negative indicators and develop relevant areas.
Comparison of indicators of conditions and factors of innovative development in Uzbekistan with world
standards allows us to conclude the share of R&D expenditures in GDP in Uzbekistan is even 0.2%, which is
11.8 times lower than in other countries. The main factors hindering the transition to an innovative economy
are the underdevelopment of institutions and insufficient funding of science and new technologies in the
country. This means an increase in funding for research and their implementation. It is necessary to develop an
action plan based on the study of international experience in improving the Human Development Index, Energy
Efficiency, Inclusive Growth, Corruption Control Index in Uzbekistan. Reducing coal-fired power plants and
promoting less polluting industries, transportation and local fuels to clean the air and reduce greenhouse gases.
It is necessary to organize the use of renewable energy sources, especially solar energy, rather than switching to
coal instead of gas.
Keywords: Intensive growth, inclusive growth, Innovation Index, human development index, energy efficiency.
JEL Codes: O13, O15, C43.

1.

Introduction

The World Bank, the Asian Development Bank, the European Bank for Reconstruction and Development, the
United Nations and other international organizations keep track of global innovative, inclusive growth rates.
The first goal is to assess the opportunities and risks in the country for foreign investors, the second is to
identify problems in the region, develop projects to solve this problem through international funds, direct
money and ensure sustainable development.
Unfortunately, only 5-10% of the above-mentioned macroeconomic indicators are accounted for by the
Statistics Committee of the Republic of Uzbekistan, and 30-35% by the Asian Development Bank's office in
Uzbekistan. This problem is one of the reasons for the decline in the flow of foreign investors.
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As part of the implementation of the Concept of Administrative Reform in the Republic of Uzbekistan,
approved by the Decree of the President of the Republic of Uzbekistan dated September 8, 2017 PF-5185, the
scientific community and government agencies are tasked to create a strategic planning system.

2.

Literature Review and Development Hypothesis

The degree to which the problem has been studied. The concept of “quality of economic growth” was
originally used in research conducted by the World Bank(V.Tomas, M.Daylami, A.Dxareshvar. 2001). In the
world practice, the concept of inclusive growth, which interprets the quality of economic growth in harmony
with social issues, has been applied in the last decade. A number of studies related to economic growth and
improving its quality have been conducted by distant foreign scientists. In particular, M.Spence and R.Solow
study the impact of economic growth, and changes in labor productivity on the quality of sustainable growth
E.Korso, the impact of institutional units on the quality of economic growth inclusive K.Sen, methodological
approaches to inclusive growth indicators and their assessment P.Vellala, M.Madala, U.Chattopadhyay,
Improving the quality of sustainable growth based on macroeconomic policies aimed at reducing
unemployment, developing trade and increasing labor productivity C.Aoyagi, G.Ganelli, issues of improving
the quality of economic growth based on stability, human capital, structural changes and freedom of foreign
trade have been studied in the researches of R.Anand, S.Mishra, S.Peiris. At the same time, the relationship of
economic growth with changes in competition, foreign trade, capital and population A.Smith, D.Ricardo,
J.Mill, the impact of innovation, technology-technology J.Schumpeter, the relationship of aggregate demand
based on the principles of investment, multiplier and accelerator E. Domar, J. Keynes, A. Hansen, R. Harrod,
Ch. Jones, E. Denison, R. Solow, T. Swan's interpretation of technical progress as an endogenous factor,
based on the accumulation of fixed capital and human capital and the rate of sustainable growth based on
technical progress D.Barro, P.Romer, R.Lucas, S.Rebelo, and others have been covered in their scientific
research.
A.Aganbegyan, A.Illarionov, E.Balatsky, E.Yasin, Z.Boschaeva, K.Khubiev, S.Gubanov from the countries
of the Commonwealth of Independent States (CIS) studied to some extent in his studies (Aganbegyan A.
2005).
Technical development in Uzbekistan, development of processing industries, ensuring sustainable economic
growth based on structural changes, growth factors, and its general aspects A. Bekmurodov, D.Artikova,
I.Iskanderov, K.Abdurahmanov, N.Tokhliev, O.Hikmatov, T.Juraev, U.Gafurov, Sh.Shodmonov, investment
climate, the impact of foreign direct investment, and innovation on sustainability A.Rasulev, A.Kadirov,
N.Karimov, Sh.Yuldashev, econometric dependence of factors affecting economic growth N.Mahmudov,
Y.Muhammedov, the role of the state in ensuring sustainable economic growth H.Abulkasimov, B.Berkinov,
Criteria for efficiency, and quality of economic growth A.Vakhabov, The relationship of economic growth
quality with education and state institutions S.Chepel, population literacy, level of information technology,
economic diversification processes The effect on growth quality is described in the scientific works of I.
Kayumova, T. Shodiev (Bekmurodov A. 2005).
Insufficient attention has been paid to the development of scientific and methodological aspects of this issue,
the development of practical proposals and recommendations to improve the quality of sustainable growth in
the national economy based on the study of the impact of factors, industries and sectors. The lack of a
comprehensive study of the quality of economic growth, the need to study this issue on the basis of the
characteristics of the national economic system, served as a basis for choosing this topic.
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Research Methodology

The main purpose of the study is to analyze the state of global innovation, inclusive growth in Uzbekistan and
to develop scientifically sound recommendations for its prospects. Comparison, grouping, and economicstatistical and econometric methods were widely used in the research process.

4.

Data, variables

The essence of inclusive growth is to contribute to the expansion of employment opportunities and the
participation of the labor force in the production and income-generating activities.
Intensive growth is defined as achieving economic growth in exchange for increasing labor and productivity
without increasing the size of the labor force.
It is well known that innovation is one of the key factors of intensive economic growth. The most developed
countries (Switzerland, PPP, GDP per capita in the PPP - 63.9 thousand dollars, the United States - 57.6
thousand dollars, Singapore - 87.8 thousand dollars, the Netherlands - 50.5 thousand dollars) are not in vain.
dollars, Ireland - 71.5 thousand dollars, etc.) According to the World Bank experts in 2016, it ranks first in the
list of countries with high competitiveness (see Table 1).
Table 1. Leading countries in terms of intensive economic growth 1
Development
indicators

Countries

1

GDP
per
capita
(in
thousan
ds
of
US
dollars)

Innovative development indicators

GDP
per
capita
based
on PPP
(in
thousan
ds
of
US
dollars)

Global
Innovati
on Index

Exports
of
high-tech
products (as a
percentage of
exports
of
industrial
products)

Article
s
in
intern
ational
journa
ls (per
million
popula
tion)

Switzerland
USA
Singapore
Ireland
Netherlands

79,9
57,6
53,0
64,2
45,6

63,9
57,6
87,8
71,5
50,5

66,3
61,4
59,2
59,0
58,3

27,1
20
67,4
29,8
-

2534,4
1265,7
2007,0
1431,8
1759,8

Average (by country)

50,8

53,8

57,8

21,4

4455,7

Uzbekistan

2,1

6,5

29,1

4,7

11,2

The ratio of Uzbekistan to the
average (times)

24,1

8,3

2,0

4,5

397,5

Author's calculations based on the World Bank (WDI) and the State Statistics Committee of the Republic of Uzbekistan.
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Uzbekistan's global innovation index is 29.1 points (on a 100-point scale) (see Table 1) and the country is
ranked 80-90 in the WEF (WorldEconomicForum) Global Competitiveness Index. In this case, the difference
in the average score of this indicator for the leading countries (57.8) is about 2 times. Other indicators of
innovative development are even more important: the number of articles in international scientific journals (per
million population) is almost 400 times, and the export of high-tech products (export structure) - 4.5 times.
A similar picture emerges for patent activity indicators, the number of innovative small enterprises, the share of
innovative products in sectors of the economy, innovative products in the market and other indicators of
innovative activity.
According to the research of Professor S. Chapel, one of the leading economists of Uzbekistan (S. Chepel.
2017), the country has certain scientific and technological bases in cotton growing, solar metallurgy (solar
physics), plant breeding, biology, chemistry, mathematics, geology and a number of other fields. All this
testifies to the urgency and urgency of creating the necessary conditions for the development of innovation in
Uzbekistan and the necessary macroeconomic conditions.
Table 2. Factors of inclusive growth and innovative development 2

Coun
tries

Share
of
R&D
in
GDP
(%,
2015)

Huma
n
Develo
pment
Index
(HDI 1
=
themo
stdevel
oped)

Energy
efficiency
(GDP per unit
of
energy
consumption;
US dollars)

Switz
erland

2,96

0,939

Swed
en
Unite
d
Kingd
USA
om
Finlan
d

3,3

Singa
pore
Irelan
d
Denm
ark
The
Nethe
rlands
Germ
any
South
Korea
Luxe
mbour
g

2

State
efficienc
y (0 to
+5)

Inclu
sive
Gro
wth
Inde
x
(201
7)

Comp
liance
index
with
applic
able
laws
RoL
(0 to
+ 5)

Corrupti
on
Control
Index (0100, 100 no
corruptio
n)

9,92

4,5

5,75

4,44

86

0,913

8,89

4,3

5,3

4,54

88

1,7

0,909

1,78

4,1

4,69

4,13

81

2,8

0,92

7,46

4

4,44

4,17

74

2,9

0,895

6,28

4,4

5,04

4,52

89

2,2

0,925

15,7

4,7

-

4,33

84

1,51

0,923

17,8

3,9

5,01

4,04

73

3

0,925

15,7

4,4

5,31

4,4

90

2

0,924

2,56

4,3

5,28

4,39

83

2,9

0,926

11,53

4,2

4,99

4,11

81

4,2

0,901

6,32

3,6

4,95

3,64

53

1,3

0,898

13,65

4,2

5,86

4,21

81

World Bank Indicators (WDI) and the author's calculations on the basis of the State Statistics Committee of the Republic of Uzbekistan.
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Icelan
d

2,2

0,921

2,31

3,9

5,48

4,01

78

Hong
Kong
Canad
a
Japan

0,8

0,917

26,8

4,4

-

4,2

77

1,6

0,92

5,45

4,3

4,9

4,34

82

3,3

0,903

10,75

4,3

4,36

3,88

72

1,2

0,915

7,56

4,4

5,09

4,43

90

Franc
e
Austr
alia

2,2

0,897

10,26

3,9

4,83

3,91

69

2,2

0,939

8,13

4,1

5,18

4,25

79

Austri
a
Avera
ge by
count
ry
Uzbe
kistan
Avera
ge by
count
ry
and
Uzbe
kistan
ratio
(times
)

3,1

0,893

11,77

4

5,05

4,28

75

2,4

0,915

11,47

4,2

5,1

4,21

79,3

0,2

0,701

3,57

1,9

3,93

1,37

21

11,8

1,305

3,21

2,2

1,29

3,07

3,8

New
Zeala
nd

5.

Findings and Discussion

Our analysis shows that the share of research and development expenditures in GDP in Uzbekistan in 2015 was
0.2%. It does not include tuition fees. In developed countries, this figure averages 2.4%, which is 11.8 times
higher than in Uzbekistan, or 1180%. This, in turn, is one of the main obstacles to the innovative development
of our country. According to our analysis, the Human Development Index in Uzbekistan is 0.701%, the State
Efficiency Index is 1.9%, and the Inclusive Growth Index is 3.93%.The energy efficiency index in Uzbekistan
is 3.57%, which is 321% less than in other countries. There is a negative difference of 307% in the index of
compliance with applicable laws and 380% in the index of control over corruption. In this regard, it is
necessary to carry out the right reforms on the basis of new and international experience.

6.

Conclusions and suggestions

Comparison of indicators of conditions and factors of innovative development in Uzbekistan with world
standards (Table 2) allows us to conclude:
- The share of R&D expenditures in GDP in Uzbekistan is 0.2%, which is 11.8 times lower than in other
countries. Of course, this means an increase in funding for research and their implementation.
- It is necessary to develop an action plan based on the study of international experience in improving the
Human Development Index, Energy Efficiency, Inclusive Growth, Corruption Control Index in Uzbekistan.
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- The main factors hindering the transition to an innovative economy are the underdevelopment of institutions
and insufficient funding of science and new technologies in the country.
- Preventing air pollution offers a two-way option. Reducing coal-fired power plants and promoting less
polluting industries, transportation and local fuels to clean the air and reduce greenhouse gases. It is necessary
to organize the use of renewable energy sources, especially solar energy, rather than switching to coal instead
of gas.
- Signing a memorandum between the State Statistics Committee of the Republic of Uzbekistan and the World
Bank to keep track of all macroeconomic indicators maintained by the World Bank in Uzbekistan and to
establish these reports as soon as possible.
- Encourage fair competition, increase all kinds of competitions, hold innovation fairs, develop long-term plans
for innovative development by large corporations, etc. to increase innovation activity that arises in the
formation of competitive markets for goods and services.
- Efficient use of credit and investment resources. An econometric analysis of global development statistics has
shown that an increase in investment in science and technology, the training of researchers and technicians
working in the field of research, does not automatically lead to an increase in total factor productivity (TFP).
This is possible only if the quality of the country's institutions exceeds the threshold value of 5.0 on a 10-point
scale. According to the Corruption Perceptions Index, the quality of public institutions is 7.2 in Chile, 5.3 in
Malaysia, 7.3 in Slovenia and only 2.1 in Uzbekistan.
- Modernization and development of the manufacturing sector. However, this process takes a long time and
should be done in carefully planned stages, based on the existing comparative advantages of the countries. In
Uzbekistan, agriculture plays an important role in their economy, as evidenced by the structure of economic
production and exports, especially the share of employment in agriculture. Therefore, the creation of new
production capacities combined with agriculture, as well as the formation of new agricultural value chains, can
be an important element of a diversification strategy.
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Abstract
Household labor is a massive human endeavor performed by women that is actually undervalued and often
invisible. Capitalism had abolished the feudal and more duty –bound relationship. However, it has not been the
case for women. Understanding the women's labor, its implication in the household and eventually to capitalist
mode of production is therefore crucial to understand the conditions in which they live. This paper which
draws on gender economics perspective therefore is an attempt to study the systematic nature of women
oppression and how it is directly tied to capitalism. It explains the ways and techniques of current economic
system that has maintained and perpetuated the ambience in which women are in the receiving end of economic
as well as sexist exploitation. Women are the key component and very social foundation of capitalist
exploitation. The powerful institutions and practices in the society, law enforcement, school, and corporation
still are responsible in upholding sexism and economic domination of women. Rather than recognizing and
struggling against the structural forces that creates these sorts of oppression in first place, capitalism has used it
for benefits and success. In this paper, we have tried to look upon the various economic as well as noneconomic ways of exploitation of woman that has not led to the true liberation of them in capitalist system. The
approach of this paper is to identify the social and institutional tensions associated with dual role of women in
the household and outside of it.
Keywords: Capitalism, Women’s labour, Household, Exploitation.
JEL Codes: J12, J16, J71.

1.

Introduction

The study of gender economics within the field of economics occupies an interesting and unusual position.
Understanding the women's labor, its implication in the household and eventually to capitalist mode of
production is therefore crucial to understand the conditions in which we live. Capitalism has not been able to
properly commodify the women's labor. In fact the current economic system has veered away the accounting of
women's labor,involved in the household. In other words household labor is a massive human endeavor
performed by women that is actually undervalued and often invisible. Capitalism had abolished the feudal and
more duty –bound relationship. However, it has not been the case for women. The capitalist system does not
properly acknowledge the role of labor of women in household and their effort in maintaining the system
operating with the reproduction of labor in the capitalism. Capitalism is an impersonal machine with no respect
to sex, border or nationalities. Then the question arises why we need to focus on gender aspect of labor? This
paper which draws on gender economics perspective therefore is an attempt to study the systematic nature of
women oppression and how it is directly tied to capitalism. It accounts for the oppression of women embedded
in capitalism which is reflected into every fabric of life and society, school, court, work place. And it explains
the ways and techniques of current economic system that has maintained and perpetuated the ambience in
which women are in the receiving end of economic as well as sexist exploitation. The goal is to build on this
growing literature to suggest an analytical framework that emphasizes the foundation of the gender economies:
the labor systems that engender system of economic exploitation of women. Gender is an element of social
relationships based on the differences between the sexes and is a way of signifying relationships of power
constituted by society. It is a socially imposed division of the sexes.While gender is an ideological and cultural
construct, it is also reproduced within the realm of material practices, and in turn influences the outcomes of
such practices. How does gender work inhuman socio-economic relationship? How does gender give meaning
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to the workforce, production, and consumption? How the concept of gender has been treated with the changing
economic structure? These are the questions that one needs to ask before understanding the commodification of
labor. Only if we are able to grasp the fundamental social quality of distinctions based on sex, the oppression
and exploitation of women in the society can be understood. The linkage between capitalism, patriarchy and
women liberation should not be left out of the scope of a reflection on what "true liberation" may mean
today.Its only with the clear understanding of the current exploitation to which women are exposed, we might
begin to know for the truly aggressive measures to deal with the liberation of women from feudalism, which
they have never escaped. Thus, the approach is to identify the social and institutional tensions associated with
dual role of women in the household outside of it.

2.

Background

Capitalism is a set of social relations forms of property and so forth in which production takes the form of
turning money, things and people into capital. In other word capital is a process in which money is perpetually
sent in search of money. Labor is a mere tool that capitalist use to increase the capital and keep system
operating. The concept of labor system is concerned with the institutionalized social process through which
particular types of labor are socially reproduced, protected, mobilized and allocated through markets or other
social arrangements into productive activities managed and motivated at sites of production and valorized into
profit or surplus,
The worker gets a wage; the capitalist gets the things made by the worker. The system only works if the total
value of things the worker has made exceeds the value of his or her wage. This happened because wages are
determined not on the basis of value what laborers make but by the value of what it takes to reproduce him day
to day. Thus, the difference between these values also known as "surplus value" maintains the system of
capitalism. But Marx extends this insight into one more step to discover that in its essence capital is a social
relation which ultimate object of capitalist production is not commodities but social relations or forms of life.
From the standpoint of production we can see that the production of the refrigerator and the automobile are
only midpoints for the creation of the labor and gender relations of the nuclear family around the refrigerator
and the mass society of individuals isolated together in their cars on the freeway.
The result of the capitalist production process is neither a mere product (use-value) nor a commodity, that is, a
use-value which has exchange value. Its result, its product, is the creation of surplus-value for capital, and
consequently the actual transformation of money or commodity into capital…. (Marx, 1969:399; italics in the
original)
The same economic system that has oppressed everyone also oppresses women in its relation of exchange. The
question is how? One important question that we need to ask now is what are the divisions of labor and power
that separate them along gender lines in the local, regional and global contexts? An oppression of women in the
heart of capitalism can be directed at the relationship between household and reproduction of labor. In the
society women get into the household mainly through the process of marriage. Marriage has always been the
part of the total social system that tied into economic and political arrangements. Household includes the
activities of cooking food, cleaning clothes, making beds, chopping woods, etc which are key elements in the
reproduction of laborers from whom surplus value is taken. Since it is usually women who do housework, it has
been observed that labor of women in the household connect women to the nexus of surplus extraction in the
capitalism. Also as no wage is paid for household work, it has been further observed that labor of women lead
to ultimate realization of surplus by the capitalist. In other way, women play the centre role in the family
determining the consumption pattern of the family, they serve the roles of administration in the house, and thus
women serve the ends of capitalist consumerism. Women are the key component and very social foundation of
capitalist exploitation.
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Marxist's feminist wants to take the issue of gender hierarchy into the least of Marxist economics analyst.
According to them Marxist analyst explains the exploitation of labor at the hand of capitalist, hierarchy labor,
but does not tell us anything about why women end up at the bottom of this hierarchy.
Marxist's theory of the development of capitalism is a theory of the development of 'empty places'…just as
capital creates these places indifferent to the individuals who fill them, the categories of Marxist analysis,
'class', 'reserve army of labor ','wage-laborer' ,do not explain why particular people fill particular places. They
give us no clue about why women are subordinate to men inside and outside the family and why it is not the
other way outside. Marxist categories, like capital itself, are sex-blind. The categories of Marx cannot tell us
who will fill the empty places (Hartmann, 1979:7-8).
Hence according to Marxist capitalism reflects the struggle between capitalist and laborer with being blind to
sexual relations. However, the modern Marxist Feminists have showed that capitalism's capacity to make
profits depends on the degree of command it can assert over the female labor significantly. This is where
patriarchy intervened, and ensued through the development of the family wage system that women's
subordinate position within the family be reproduced within the waged labor.

3.

Literature Review

Here, Gillman (1966) analysis stressed the connection between work and home, between the public and private
sectors. She understood that women's maternal nurturing had been overdeveloped, at the cost of the
underdevelopment of their abilities for rational and critical thinking and civic participation. By contrast, she
argued, men's capacities for success in the public sphere had been overdeveloped, and at the expense of their
abilities to care and nurture.
Rowbotham (1973) has stressed the importance that the division of labour has in a family and states that
women have been oppressed even before the capitalism era which, however, has changed the character of this
oppression. Discrimination against women is determined by the structure of capitalist production, division of
labor in firms by gender as well as the division of household duties.
Hartmann (1981) has focused that male workers have played and still play a crucial role in transforming the
patriarchal division of labor by gender into capitalist system of hired labor. In the past, it was actions taken by
trade unions that had led to professional segregation by gender. As heads of their families, men gained abilities
useful in organizing into groups and used it for setting up trade unions. This ability occupied a major role in the
first stage of capitalist development of industry as men used their trade unions for reducing the share that
women had in industry and extorting professional segregation by gender. Attempts to exclude women from
professional sphere were workers’ reaction to women’s competition in industry. Workers did not struggle for
equal pay for men and women but strived after receiving a salary/wage sufficient to maintain a family as they
wanted to keep their wives at home so that they could provide them with household services
Becker (1985) maintained the view since child care and housework are more effort intensive than leisure and
other household activities, married women spend less effort on each hour of market work than married men
working the same number of hours. Hence, married women have lower hourly earnings than married men with
the same market human capital, and they economize on the effort expended on market work by seeking less
demanding jobs.
Jaumotte (2003) stressing on woman's labor assert that female participation remains at a depressed level due to
market failures and policy distortions, removing these could lead to a higher level of welfare. The issue of
female participation is also the nexus of concerns about gender equity, poverty, and child well-being. Gender
equity and poverty reduction (in case of marital separation) provide grounds to advocate for an increase in
female participation.
Çağatay and Ertürk (2005) on describing neo liberal policies stated that neo-liberal economic policies that were
supposed to enhance growth and reduce poverty have been criticized for achieving neither, and instead for
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being anti-poor, anti-equalitarian and gender-biased. It has also been argued that social inequalities, including
those based on gender differences, hamper the development process and dampen economic growth. Gender
biases in macroeconomic policies, which have always existed, have been further accentuated. Understanding
such biases requires a reconceptualization of macroeconomics through a gender lens.
Giminez (2005) in her article stated that the oppression of women is the visible, observable effect (e.g., in the
labor market, in socioeconomic stratification, the domestic division of labor, bureaucratic authority structures,
etc.) of underlying relations between men and women determined by the articulation between the capitalist
mode of production, and the organization of physical and social reproduction among those who must sell their
labor power to survive. Feminism, to remain relevant to the majority of women, must, therefore, acknowledge
that most women are working women whose fate, and that of their families, are shaped both by gender
oppression and class exploitation.
Giminez (2005) has maintained the view that the given the flexibilization of labor contracts, the unhampered
mobility of capital, and changes in the forces of production which increase productivity with decreasing labor
inputs, women’s and other oppressed groups’ struggle for equality within the structural limits of capitalist
society are likely to be protracted, with no happy ending in sight, as long as the capitalist mode of production
prevails. Women’s attainment of proportional representation in political office and leadership positions would
not substantially change the conditions affecting the lives of most women (though it could benefit the most
skilled, educated and economically privileged),
Caraway (2006) has focused on the gendered discourses of work- ideas and practices about men and women
providing distinct forms of labor – play a critical role in the feminization process. Gendered discourses of work
not only illuminate processes of job allocation and reallocation at the firm level but also provide a means of
connecting shop-floor gender divisions of labor with broader gendered patterns of industrialization and help to
explain puzzling empirical patterns. They are as important as, and in some cases more important than wages.
Commane (2017) has stated that the combination of capitalism and patriarchy has aggravated the situation of
woman. The separation in terms of household chores and family responsibilities is the visible face of a social
order based on a sexual division of labor, that is a distribution of tasks between men and women, according to
which women are supposed to devote themselves first a foremost and “quite naturally” to the domestic and
private sphere, while m en devote their time and efforts to productive and public activities. This distribution,
which is far from being "complementary" has established a hierarchy of activities in which the "masculine"
ones are assigned high value and the "feminine" ones, low value. There has in fact never been a situation of
equality.
Karat (2017) in her criticism on current trend of capitalism stated that imperialism and neo-liberal policies
driven by it have destroyed millions of lives across the globe and in particular have subordinated and
subjugated women in new forms of exploitation and oppression. All pervasive market cultures have tended to
further the commodification of women’s bodies. In social life, violence against women has increased globally.
The most shocking trend is the huge increase in the trafficking of women both for cheap female labor and for
sexual exploitation.

4.

Research Objective

The main objective of the research is to look upon the impact of capitalism on women labor, inside and outside
the household.
Research objective: to study the impact of capitalism on women labor
Research object: women labor inside and outside the household
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Research questions

5.

1.

How patriarchy has constructed and strengthenedwomen's oppression in capitalism?

2.

What is the women status outside the realm of household?

Methodology

This study employed qualitative research methods in order to reveal the behavior, experience and perception of
women; research object. The focus group of the study was the women involved in labor activities, both inside
and outside the household. Many texts concerned with the study of women's labor were studied and analyzed.
The method is used to interpret meaning from the text and is applied in the study. Since the questions were
aimed at women experiences and perceptions of the labor system, the questionnaires were prepared and send to
women, apart from text analysis as well. The questionnaires were applied online through a form uploaded to
Google Docs and send via emails, Facebook and other social media to over 500 women.

6.

Result

The study received 321 responses out of which 18 were incomplete and considered invalid. Therefore, there
were 303 respondents. Analyzing the responses, the study found that 55.6% respondents were married women
and working outside the household, 11.3% respondents were married and involved in the household chores
only. Remaining 33.1% were unmarried and working outside the household. Among the respondents, 63.7%
stated that their immediate boss or supervisor is male, 55% think division of household work is not fair, 53.1%
women think they want to work where the proportion of female is more than male. Similarly, 79.7%
respondents admitted that it is difficult for them to find the balance between household work and outside work,
73.8% women were comfortable with the fact if their husband are making less money than them. 83% women
think that their household activities do not get proper acknowledgement. Finally 61% women admitted that
they are exposed to the risk of sexual harassment. Based on this result and findings, following discussion has
been done regarding research questions stated as above.

7.

Discussion

7.1. Patriarchal Construction of Labor; Redefining Patriarchy in Capitalism
Capitalism has conquered and enveloped the world in itself. Its hegemony is global. We are completely
immersed in its brutal and ferocious reality. The global situation is not only harsh reality but also the reflection
of ideological contours and social system. Under capitalism, the capitalist reconstructed society in their own
image and interest. Patriarchy is not something that capitalism has created. Patriarchy has its own history, and
its own effect. Patriarchy is exactly the tool that was required by capitalism which harnessed to capital need for
different types of labor. Capitalism has remained effective on perpetuating the inequality and domination of
women by men. The pattern of systematic oppression can be framed as centuries old campaign that suits the
interests of capitalism. Women sufferings and oppressions have been viewed as a mere relic of history by
capitalism and has done nothing about it. Rather than recognizing and struggling against the structural forces
that creates these sorts of oppression in first place, capitalism has used it for benefits and success. The powerful
institutions and practices in the society, law enforcement, school, and corporation still are responsible in
upholding sexism and economic domination of women. Therefore gender approach in capitalism is very
important as it is the common social reality, built and secured within the social system. The productive force of
the system generally produces the social system and institutions that contain and dominate women. This
relation of exploitation under the capitalist command and is established in the institutions that organize the
production and circulation of profit. Under capitalism, women subordination is both the occasion and reward
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for its success. The capitalism requires a systematic oppression of women for its existence. Hence, the
uncontested hegemony of capitalism is sustained by the feudalistic household system where women are
suffered most. In most of the cases, the labor women performs within the household are not even accounted,
thus far lies the prospect of commodification. So "the market freedom" as advocated by capitalism is
"unfreedom" for women who sell their labor power in the household with the prospects of no return.
Women hold the strong and significant position in the household as well as in the society. She is the mother,
wife or sister with the responsibilities attached. Her position within the household clearly reflects the gender
process of "division of labor". The patriarchal notion of the society has resulted women in the supporting role
in the family. As economists would say women are still captured in the feudal class position that demands to
supply the labor continuously with the expectation of no reward. Women have never been liberated from the
chain of feudalism, but rather are confined and become defenseless victim of the blind mechanism of the
whims of all powerful capitalist. What the capitalism has shown us subordination and subjugation of women is
not merely accidental consequences but is rather structurally necessary. Capitalism has taken over and rewired
the notions of male and female which predate it by the centuries for its own benefits.The "women labor" has
played a major role as facilitators of the economic system at large. This has become a necessary supplemental
component in the system.
In most of the societies, man has complete command over the labor of women. Family has become the
institution where women are repressed and unemployed behind closed doors to prepare their men for the
exploitation outside the household. It is the women who provide conditions of existence for male. Male's
responsibilities and obligations to support and protect his family may be exercised only if women perform
household labor. What is necessary to reproduce the worker is determined in part by the biological needs of
human beings, in part by the physical conditions of the place in which it lives. House work is a key element in
the process of reproduction of labor from whom surplus value is extracted. Since it is usually women who do
household, it can be argued that it is usually through the reproduction of labor power that women are
articulated into the supply value. The cultural notions and taboos are constructed in such a way that "women
labor" has been transformed into natural way of expressing womanness. Women are considered naturally and
genetically suited to child bearing and household maintenance. Similarly the concept of love reflects the
women oppression and subordination. When a woman loves man, it takes the form of desire to take care of the
man by marriage, preparing his meals and cleaning up, preparing men physically, emotionally and sexually,
whereas men's love for women takes the form of lifetime commitment and financial support.
First, it of interest to note that that domestic works is seldom performed by men in the house if there is the
presence of women. Men do not try to take them in any case alone. Conversely, it so happened that chores
usually performed by men do require women's participation. There is also account of complementarities in
which male-female association is necessary. However one must take into account the task is complementary,
but one is subordinate to the other. For e.g. in the case of agriculture, the technical division of labor can be
analyzed in terms of complemenatarity. Men Plough and sow, woman weed and harvest. The act of "plough"
and "sow" are considered as noble one whereas "weeding" and "harvesting" are seen as subordinate ones.
Hence the male domination can be seen vividly reflected in the production process where women's labor are
used and portrayed as the less importance one.
7.2. Woman Out of the Realm of Household
As capitalism has become more pronounced, the increased numbers of women are seeking employing outside
the household. This can be seen as celebration because women are finally getting the escape from household
activities. However, with this escape have arisen some new challenges. Even though women are working
outside, it does not relief women of their household duties. Household responsibilities have curtailed women's
ability to focus on their outside work. Due to household work, it is a difficult balance for woman to maintain
and creates double burden for them. In the case of demanding competitive environment, women have to face
extra household pressure than men, which makes them less capable as compared to men.Thus, they don’t have
same access as male counterpart to enter in the work.
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Some advocates of capitalism argue that it is the capitalism that has liberated women from the household
chores and put them into outside work. However, the reality is different and understood differently. In fact what
capitalism did was commodify the household work. In modern society, still we can see women are involved in
the activities of nursing, caring and house maid more than the male. Even though these are brought in the realm
of capitalism, they are still unpaid and overlooked. Nursing and caring is a massive sector of human endeavor
that is actually undervalued and often invisible, just because performed by women. There is also argument
which states that women working in nursing and caring are perfectly normal and it is the issue of morality and
nature of women to perform such jobs. Women perform labor that is not even properly acknowledged and aids
the capitalist system. Hiding from that cruel reality behind the moral platitudes and considering their activities
as "feminized labor" is so wrong and inappropriate.
Another important and clearly visible sexual demarcation in terms of work can be seen in the meaning of
"skilled" and "unskilled". No job is considered is skilled or unskilled on its own. When the same job is done by
men it has been termed as skilled and when performed by women as unskilled. The concept of skilled and
unskilled has been generated with dominance of men over women.
Throughout this century, machining in the clothing trade has been done by both men and women. But where it
was done by men it classified as skilled; where it was done by women it was classified as semi-skilled
(Birnbaum)
Therefore, it is clear from the above example that the notion of skilled and unskilled has gender orientation. It
is the sex of the worker, rather than the work itself which leads to identification of it as skilled or unskilled.
This is evident in capitalism where skill has become saturated with sex. For example small and cottage
industries employ significant number of women. Still women are considered unskilled. The work of women is
considered inferior simply because it is done by women. To put simply when women go out for work, they take
sex with them and associated discrimination and off-course met with the difference sort of treatment.This kind
of differences is rife in capitalism accompanied by the society deeply rooted in patriarchy.
Sex or gender discrimination takes many forms. One of the burning issues regarding gender economics is the
issue of equal pay. This problem is prevalent from advanced countries to third world countries. The concern is
of pay disparities; women still earns than the men, despite decades of attempts to create equity in payment. This
is at the heart of gender discrimination.A Central Bureau of Statistics report has brought to light wide disparity
between male and female workers in Nepal — women earn 29.45 per cent less than their male counterparts on
an average, even if the level of education among both the genders is the same.Similarly, there are cases
reported women are forced to give extra test for the job that was not required by male. Any job that requires
different procedure, standard or qualification based on sex is self-discriminatory. One of the major issues in
the workplace mainly consists of sexual harassment. Women are often the victim of sexual assault by male in
the work. Less women report the abuse for fear of losing their jobs and women who report harassment to
authorities have less chance of having the complain ruled in their favor. This results in the psychological
pressure, absenteeism, low productivity and loss of job. Similarly the discrimination can also be seen in the
case of policies such as leave, dress code, training opportunities and more.
The fact that capitalism has drawn women out from house does not liberate them completely from the
household activities. In fact the close observation shows that women are faced with the double burden. On the
one hand, they have the pressure of performing well in the workplace, otherwise might lose their job. On the
other hand women are supposed to complete the obligation of household too. Due to household responsibilities,
it curtails women's ability to enter training programs. Thus, they don’t have same access as male counterpart to
enter in the work. This in turn, again put pressure on women in workplace. Hence capitalism and patriarchy
have played in one way or another to maintain and perpetuate the women oppressions and sufferings.
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Conclusion

Capitalist production employs labor which are male and female above all sort of other classification and hence
in a relation of power to one another. The "economics" is not free of gender hierarchy. Gender hierarchy enters
directly into the development of capitalist relation. Labor is the concrete labor characterized by both
"maleness" and "femaleness" and in our society femaleness is attributed to powerlessness. Obviously, a great
deal has changed since the end of the nineteenth century. Women involvement in the outside household is so
profound and common nowadays that it can be tempting to consider the women in the household only as a
distant history. But we don’t have to gaze so far into the past. The women might have escaped the brutal force
of feudalism, but are trapped in unjust capitalist society. Only when we are able to confront oppressive
character of capitalist work, women will be able to free from "masculine ideology" and perhaps makes the
transformation towards better future.
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