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Adam Szyszka*

Editorial

https://doi.org/10.2478/ijme-2019-0007

Welcome to the first issue of the International Journal of Management and Economics (IJME) in 2019. We 
continue our efforts to maintain the high academic profile, diversity, and international recognition of our 
journal. We have greatly increased our presence in indexing and full-text databases. Currently, the IJME 
is covered by nearly 40 different services, including Web of Science Emerging Sources, ProQuest, EBSCO, 
and EconLit. We operate the peer review and submission software ScholarOne Manuscripts by Clarivate 
Analytics.

The current issue contains six papers covering various areas in management, finance, and economics. 
All of them are based on original empirical research. The geographical scope of this issue includes Taiwan, 
the Netherlands, Portugal, Poland, Japan, and - on the more general level - the European Union (EU).

Kuo Ming Chu in the first paper entitled “Coevolution of Environmental Sustainability Orientation 
and Strategic Alliance Learning in Green Supply Chain Management” aims to show how environmental 
sustainability orientation and strategic alliance learning in green supply chain management coevolve over 
time. The author discusses the environmental sustainability of the learning processes of the life cycle of 
firms’ alliances. The study is based on survey data from 342 publicly listed Taiwanese firms. The results 
indicate that green knowledge acquisition plays an important role in the performance of firms’ alliances. 
As firms go through the different phases of the alliance life cycle, they develop high potential for sharing 
knowledge through their exploration capabilities. What is more, when companies focus on environmental 
requirements, they develop better learning capacity and are more able to build and maintain a sustainable 
competitive advantage.

In the second paper, “End Users’ Motivations as a Key for the Adoption of the Home Energy Management 
System”, Jarosław Kowalski presents the results of the quantitative and qualitative research conducted 
in the Netherlands, Poland, and Portugal. End users expect that by agreeing to flexibility in electricity 
consumption they will receive significant financial incentive. Since simulations show that financial easing 
may not match users’ expectations, it is necessary to consider some additional motivators. Ease of use and 
minimum attention are among desired characteristics. Moreover, providing data to increase self-awareness 
of one’s own habits and positioning the system as a status symbol also help to motivate consumers to use 
the home energy management system.

Anna Wawryszuk-Misztal in the paper entitled “Board Characteristics and Earnings Forecasts Accuracy 
in IPO Prospectuses” analyzes the relationship between the accuracy of the forecast results presented in 
the IPO prospectus and the corporate governance characteristics. Using the sample of 104 companies that 
carried out the Initial Public Offering (IPO) on the Warsaw Stock Exchange in 2006–2016 and using multiple 
ordinary least squares (OLS) regression models, the author analyzes factors such as the board size, the 
percentage of women on the board, the board age diversity, and the proportion of shares owned by the 
members of the board. Findings indicate that some characteristics of management and supervisory board 
foster the credibility of earnings forecasts. Namely, a more diversified board in terms of age and higher 
management ownership results in more accurate forecasts.

The next paper, entitled “Determinants of Sales Profitability for Polish Agricultural Distributors”, is 
by Piotr Korneta. With the use of Spearman’s correlation ranks and regression analysis of data relating 
to 24 Polish agricultural distributors in the period from 2006 to 2016, the study identifies the following 
internal profitability determinants: age, size, working capital components, indebtedness, salaries, and 
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sales margins. In addition, the study confirms the impact of selected external profitability determinants 
such as market share, unemployment rate, and several industry-specific variables.

The fifth paper, “Changes in the Fiscal Policy of EU States after the 2008 Crisis”, includes an extensive 
presentation of the fiscal policy carried out by the EU states in the years 2008–2015. The analysis concerns 
the legal regulations introduced at EU level by the European Parliament and the Council (the so-called 
“sixpack” and the European Fiscal Compact) as well as the fiscal policies of governments of particular 
member states. The author observes that despite those measures EU countries recorded higher national 
debt levels and debt growth rates between 2008 and 2015 than most non-EU Organization for Economic 
Cooperation and Development (OECD) countries. In particular, five EU states, namely Cyprus, Greece, Italy, 
Portugal, and Spain, experienced a steady increase in their national debt levels. The author concludes that 
deep reforms in the structure and level of governmental expenditure are a prerequisite for reducing their 
national debt levels and for achieving satisfactory economic growth in these countries.

The final paper of this issue, “Modern Interregional Migration: Evidence from Japan and Poland”, 
is by Anna Dzienis. The author proposes a modified model, yet consistent with the new economic 
geography theory, in order to analyze the migration location choice. The results for both countries reveal 
significant differences between them. First of all, the population of Japan is characterized by much greater 
mobility. Tokyo and Osaka are the traditional destinations of migrants, and Japanese tend to concentrate 
in metropolitan areas. Second, differences in the level of wages and unemployment in regions of Japan 
are not a significant factor in attracting migrants. On the other hand, Polish migration occurs mainly in 
neighboring regions. In Poland, agglomeration forces work rather at region scale than at country scale, 
as in Japan. What is more, employment opportunities in a destination region act as a very important pull 
factor. Generally in Poland, larger cities are characterized by a lower rate of unemployment and people 
move to a regional center in search of work.

We hope you will find many interesting facts and a lot of inspiration in the current issue of the 
International Journal of Management and Economics. Please enjoy reading!
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Abstract: The main aim of this paper is to show how green supply chain (SC) environmental sustainability 
orientation and strategic alliance learning coevolve over time. Our position is that the level of interfirm 
learning is a determinant of the formations and mastery mechanisms evolving in a green SC. Therefore, 
this study discusses the environmental sustainability of the learning processes of firms’ alliances during 
the life cycle of the alliances. This is done in order to encourage firms to follow green innovation and green 
SCs through enhancing their environmental performance and increasing their competitive advantage in 
the global market. In addition, this study develops a research structure and test hypotheses on the basis of 
survey data from 342 Taiwanese firms listed on the stock market. The results indicate that green knowledge 
acquisition plays a prominent role in the performance of firms’ alliances, especially when implemented 
in a green SC management (SCM) context. Moreover, according to one of the main findings, as companies 
evolve through the different phases of the alliance life cycle, their situation shows high potential for 
creating knowledge sharing through their exploration capabilities. Finally, when firms focus their internal 
organizations on learning and environmental requirements, they become better able to expand their 
learning capacity as well as to build and maintain a sustainable competitive advantage.

Keywords: green supply chain management, alliance knowledge learning, coevolution, alliance performance

1  Introduction
Economic growth that relies on the intensive depletion of natural resources in the long run cannot be thought 
to be sustainable from either an environmental or economic perspective. In recent years, there has been a 
global rise in the importance of environmental issues, and environmental consciousness has increased 
among consumers. Moreover, strict environmental regulations and the popularity of environmentalism 
have increasingly focused attention on the polluting behaviors of companies, encouraging them to manage 
their activities’ impacts on the environment in order to diminish their reputational risks and prevent extra 
costs [Pineiro-Chousa et al., 2017]. As a result, it is important for firms to find solutions that can help them 
reduce environmental burdens associated with their economic activities. In this regard, green innovation is 
a win–win strategy to overcome the conflict between environmental protection and economic development. 
Recently, many companies have come to recognize the concept of green supply chain management 
(SCM), which is also known as supply chain (SC) environmental management. However, although there 
is an abundance of green SCM literature, relatively little research has concentrated on the relationships 
among greening the SC, green innovation, environmental sustainability, and the competitive advantage 
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in Taiwanese industries [Evangelista et al., 2018]. Taiwan is a major global manufacturer of information 
products; Taiwanese industries’ expenditure of resources cannot be underestimated.

The combination or collection of different business partners for the development of green innovation is 
often referred to as a technology collaboration portfolio [Calza et al., 2017]. Strategic alliances are voluntary, 
cooperative interfirm agreements that are intended to promote competitive advantage by allowing partners to 
share resources and risks, acquire knowledge, and access markets. With efficacious knowledge sharing, the 
strategic intention of interorganizational cooperation for sustainable competitive advantage is achievable by 
consolidating the capabilities and relevant organizational resources of all sections [Wang et al., 2018]. Thus, the 
interactive learning opportunities gained from such alliances help firms to raise their capabilities and develop 
their resource endowments [Teece, 2018]. Although coevolutionary theory has received increasing attention 
in the social sciences and in organizational theory, it has seen limited application in the study of green SCM.

This raises the following questions regarding practitioners’ knowledge: 1) What is their level of awareness 
regarding the environmental implications of their activities? 2) Do they operationalize them in their current 
practices as well as in the planning of future activities? This study uses coevolutionary theory as a lens through 
which to explore the empirical alignment between business and green SCM strategies. The present study also 
identifies the mechanisms of coevolution that have continued to be latent in prior research and elucidates how 
its alliance portfolio coevolves as a consequence of strategic decisions (e.g., downsizing or diversification), 
which in turn limits the accomplishment of a firm’s strategy. This study’s scope is therefore extended by 
providing a contextual account of specific causal linkages between its alliance portfolio and a firm.

2  Literature review and hypotheses

2.1  Environmental sustainability orientation

The resource-based view (RBV), in the context of environmental sustainability, recommends that firms 
recognize and utilize strategic resources and capacities to create unique and hard to imitate practices, as well 
as reducing their operations’ effect on the natural environment, while simultaneously creating value. In the 
study of environmentally friendly policies, it was shown that corporate social responsibility actions by firms 
are more likely to improve their efficiency, resulting in the evolution of a beneficial source of competitive 
advantage [Amankwah-Amoah et al., 2018], and thus sustainability orientation is a good predictor of 
entrepreneurial success [Sung and Park, 2018]. The firms have been led by customer expectations and 
environmental sustainable stresses to strive to offer attractive and better offers to customers continuously. 
In order to provide services and competitive products, sure strategies that may not be environmentally 
sustainable are sometimes adopted by firms.

There is more to explore in the research on how firms organize their technology-related strategic 
alliances [Jiang et al., 2010]. Meanwhile, little attention has been paid to the trade-offs and management 
mechanisms among alliance firms with different partners from the portfolio-level perspective, especially in 
the case of emerging markets. In this paper, the main emphasis has therefore been on understanding the 
strategies and concept of alliance knowledge and environmental sustainability orientation learning in its 
influence and green SCM on sustainability of the society and environment.

2.2  Dynamics of alliance learning mechanisms in green SCM

Alliance provides a context in which vicarious learning is facilitated and encouraged. In order to survive 
selection pressures and remain competitive, firms must find and exploit new external information. In this 
regard, firms scan the environment for new ideas and knowledge, and when a promising idea is found, 
they transfer the idea from the external environment to the internal one, so that it will be commercially 
exploited. In the alliance learning process, partners undertake intentional efforts to learn, cumulate, and 
leverage practical alliance management knowledge [Kale and Singh, 2007]. Alliances arguably provide a 
context in which vicarious learning is facilitated and boosted. Indeed, it has been proposed that it is their 
knowledge-sharing characteristics that enable their existence [Zosh et al., 2018]. All the aforementioned 
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researchers recognize that collaboration with partners enables learning by providing partners for access 
to new knowledge that resides outside a single firm’s boundaries and by collaboratively that leverages 
existing knowledge. This study thus aims at developing a better understanding of the different learning 
mechanisms that affect the management of collaborative green technology portfolios.

This study suggests that green knowledge acquisition and sharing with customers in the green SC is 
the first step in understanding value, and green knowledge acquisition and sharing with suppliers in the 
SC offers insights and also boosts the efficiency and effectiveness of delivery and value creation. Therefore, 
alliance green knowledge acquisition and sharing is conceptualized as a joint activity in which two firms 
strive to create more value together than they would create individually or with other partners. It is treated 
as a multidimensional construct with multiple facets, including green relationship learning (GRL), joint 
sense making (JSM), and green knowledge integration (KI) [Cheung, 2005; Chen and Chang, 2013]. Thus, 
green knowledge acquisition and sharing in an alliance is conceptualized as a joint action in which 
interfirms strive to produce more value jointly than they would have created either individually or with 
other members in the green SCM. Furthermore, it is treated as a multidimensional construct with multiple 
structures, including GRL, JSM, and green KI [Tan, 2017].

2.3  Coevolution theory

The coevolutionary viewpoint is emerging as a considerable organizational framework for investigating 
outcomes and organizational behavior, especially as a joint function of selection pressures and managerial 
achievement imposed by the environment. Although researchers have studied the reasons behind the 
formation of such alliances, questions regarding whether they always move from one stage to the next and 
what factors can destroy the alliance process remained unanswered. Coevolutionary thinking considers 
organizations’ embeddedness in an historical and complex sociocultural situation, where the forces 
of change and interactions meet and reverberate. More specifically, in regard to coevolution, movement 
should be apparent in at least one of the three evolutionary procedures influenced by those mutual causal 
mechanisms between the two populations (i.e., fluctuation, selection, and retention). The evolution of a 
firm’s strategic alliances and networks is arguably a coevolutionary adaptation to the concurrent choice of 
individuals, dyads, and groups. More specifically, the evolution of alliances is examined by this study with 
an emphasis on the simultaneous and changing relationships between alliance learning and institutional 
processes. Diverse scenarios could therefore unfold, depending on how the strategic alliance shifts from 
the initial conditions to the evolved circumstances. Thus, focusing on evolutionary forces is the key to 
understanding how alliances evolve from one stage to another.

The major rationale of the interorganizational knowledge governance perspective is the achievement 
of organizational learning, knowledge acquisition, and knowledge creation and accumulation through 
structural arrangement of the interorganizational knowledge flow. Drawing on the green SCM literature 
review, firms transfer knowledge through their supplier chain and support the notion that environmental 
learning occurs within a firm’s SC [Jackson, 2004]. Therefore, although researchers have studied the reasons 
behind the formation of alliances, whether or not an alliance always moves from one stage to the next or 
what factors destroy the alliance process are not yet clear because the alliance evolutionary force is the key 
to understanding how alliances evolve from one stage to another.

3  Methodology

3.1  Conceptual framework

Figure 1 shows the entire conceptual framework and delineates the proposed relationships among green 
SCM strategic orientation and alliance institutional processes. As such, based on this research model, 
interorganizational knowledge governance’s major rationale is the achievement of organizational learning, 
knowledge acquisition, and knowledge creation and accumulation by interorganizational knowledge 
flow’s structural arrangements.
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Figure 1. Research Framework

3.2  Data collection

Data collection occurred over a 5-month period from January 2018 to May 2018. All of the potential respondents 
for the main test were selected from a database acquired from the Taiwan stock exchange (854 TSE companies) 
and the over-the-counter (969 OTC firms) market. For these selected companies, this research required the 
respondents to be engaged in SCM with Asian partners (domestic, Hong Kong, mainland China, and other Asian 
countries). More specifically, the focus was on logistics, manufacturing, and marketing managers at the vice-
presidential or directorial levels. In total, three reminder e-mails were sent at evenly distributed time intervals. 
The result of this procedure was that there were 741 unique visitors to the survey website (39.5% of qualified 
potential respondents actually accessed the survey), after which 368 submitted their finished responses (49.7% 
of the 741 visitors accessing the website or 25.8% of the 1,814 aimed respondents). The remaining 47.6% of the 
potential respondents dropped out quickly or within the first few pages of the survey (Table 1).

Table 1. Characteristics of the Firms

Description Frequency % Description Frequency %

Type of Industry Established 
Electronics 138 40.35 Less than 5 years 2  0.58
Industrial products 96 28.07 6–10 years 76 22.22
Chemicals/plastics 24 7.02 11–15 years 115 33.63
Pharmaceutical 47 13.74 More than 15 years 149 43.57
Others 37 10.82 Total Employees
Annual Sales Less than 500 65 19.01
Less than 50 million 35 10.24 501–1,000 138 40.35
51–200 million 84 24.56 1,001–2,000 84 24.56
201–1 billion 89 26.02 More than 2,000 55 16.08
More than 1 billion 134 39.18
Times for Alliance with Current Partner Partners’ Country of Origin 
Newly established 5 1.46 Taiwan 193 56.44
1–3 times 128 37.43 Asia 96 28.07
4–6 times 96 28.07 American 31  9.06
More than 6 times 113 33.04 European 22  6.43

Information on the sampled firms in regard to their experience of managing green SC strategic alliances is 
summarized in Table 2. These results indicate that the majority of the survey participants had more than 5 
years of experience managing green SC strategic alliances (more than 50%). Only 6.15% firms had newly 
established alliances with their current partners, while approximately 70% had engaged in alliances more 
than four times. As expected, the length of the alliances with the current partners varied: less than 1 year 
(15.79%); less than 3 years (14.33%); less than 6 years (21.93%); and more than 6 years (47.95%).

Approximately 28.36% of the companies had a dedicated division to manage their green SC strategic 
alliances, while 26.02% included a mixed division. In addition, 15.50% of the firms perceived their 
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company’s green alliance to be in its initial stage, 27.19% viewed it as ongoing, 54.09% indicated that it was 
in the mature stage, and 3.22% viewed their green alliance as dissolved.

Table 2. Characteristics of the Firms Managing Green SC

Description Frequency % Description Frequency %

Length of Alliance Frequency of Alliance
Less than 1 year 54 15.79 Newly established 21 6.15
1–3 years 49 14.33 1–3 times 81 23.68
4–6 years 75 21.93 4–6 times 152 44.44
7–10 years 84 24.56 More than 6 times 88 25.73
More than 10 years 80 23.39 Benefit from the Alliance
Form of Alliance Management Our company  75  21.93 
A dedicated division 97 28.36 Our partner 64 18.71
A mixed division 89 26.02 Both 203 59.36
No special division 156 45.62 Who initiated this Green Alliance?

Our company 107 31.29
Stage of the Green Alliance Our partner 57  16.67
Initial stage 53 15.50 Both 178 52.04
Ongoing stage 93 27.19 Importance of the Alliance
Mature stage 185 54.09 R&D alliance 84 24.56
Dissolved stage 11 3.22 Production alliance 154 45.03
Initial stage 53 15.50 Distribution alliance 104 30.41

Abbreviations: R&D, research and development; SC, supply chain.

4  Empirical study

4.1  Hypotheses testing

Thus, the second-order factor was employed by this study to test the full model using structural equation 
modeling (SEM). The structural model results, as shown in Figure 2, indicate that the chi-squared value of 157.73, 
with 95 degrees of freedom, is acceptable at a 0.05 significance level. Besides, the goodness-of-fit index (GFI) is 
0.945, the adjusted GFI (AGFI) is 0.946, and the root mean square error of approximation (RMSEA) is 0.040. A 
good fit is indicated by these fit indices for this model. Since the goodness of fit suggests further implications, 
it is significant to further identify the significance and magnitude of the model’s structural path coefficients.

The path from green SCM to alliance knowledge acquisition sharing was significant (p < 0.001) in 
the hypothesized direction and strong (0.243). Thus, the hypothesis that green SCM has a positive effect 
on alliance knowledge acquisition and sharing was supported. Moreover, as shown in Figure 2, alliance 
knowledge learning is positively influenced by GRL, JSM, and KI among green SC partners. In fact, the higher 
the levels of GRL, KI, and JSM in green SC partners, the higher the level of alliance knowledge learning.

Figure 2. Structural Model Tested
Notes: 1. χ2 (df) = 157.73 (95); p < .05; GFI (RMR) = .945 (.042); CFI (RMSEA) = .943 (.040).
2.  EO = Environmental Orientation; SCO = Supply Chain Orientation; SO = Sustainability Orientation; GRL = Green Relationship 

Learning; JSM = Joint Sense-Making; and KI = Knowledge Integration.
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4.2  Model testing with moderators

This section shows that the sampled firms have the experience to manage the strategic alliances of green 
SCM among the research variables and discusses the effects of the alliances’ learning processes on overall 
success. The regression was performed applying a hierarchical two-step approach. The regression models’ 
overall fit is summarized in Table 3.

Table 3. Regression Model Fit

Model R R2 Adjusted R2 SE Est. Change Statistics

∆R2 F change df 1 df 2 Sig. F change

1 0.472 0.223 0.235 2.143 0.225 8.274 8 334 0.000
2 0.534 0.285 0.240 2.086 0.069 2.433 24 320 0.072

Abbreviation: SE, standard error.

Overall, the research model explains 53.4% (adjusted R2 = 0.240) of the variance in green SCM, the dependent 
variable. The main effects of alliance knowledge learning and alliance performance account for 22.3% 
(adjusted R2 = 0.235) of the explained variance, while the moderating variables include: length of alliance, 
form of alliance management, the number of times alliances were formed, benefits from alliance, and the 
stage of green alliance. Regression analysis was used to evaluate the impact of independent variables on 
alliance performance, associated with the adoption of green SCM practices in China and Taiwan.

A total of 342 responses were analyzed. Based on the analysis, Table 4 summarizes the emergence of 
a significant model (F (6,335) = 22.651, p < 0.001) with the adjusted R2 being 0.097. The significant variable 
includes alliance knowledge learning (β = 0.245, p = 0.000) on alliance performance. For the moderator 
variables, important beta path coefficients were shown statistically. Length of alliance, forms of alliance 
management, number of times alliances were formed, and benefits from alliance did not exhibit significant 
interactions with alliance knowledge learning. However, the stage of green alliance exhibited a positive 
interaction effect, along with alliance knowledge learning on alliance performance.

4.3  Coevolution of alliance knowledge learning

This section presents the linear relationship results among the research variables, specifically the effects 
of the developmental stages of green alliance and alliance knowledge learning processes on alliance 
performance, and the effects of institutional processes on alliance success. Table 5 summarizes the multiple 
regression results and indicates that the following stages of green alliance have significant effects on green 
knowledge learning (M1 in the table): the initial stage (β = 0.420, p < 0.001); the ongoing stage (β = 0.275,  
p < 0.001); the mature stage (β = 0.296, p < 0.001); and the dissolution stage (β = 0.289, p < 0.001). JSM also 
indicates that the four developmental stages of green alliance have significant effects (M2 in the table): 
the initial stage (β = 0.449, p < 0.001); the ongoing stage (β = 0.354, p < 0.001); the mature stage (β = 0.320, 
p < 0.001); and the dissolution stage (β = 0.201, p < 0.001). Furthermore, there are significant effects of 
the developmental stages of green alliance on alliance KI (M3 in the table): the initial stage (β = 0.541,  
p < 0.001); the ongoing stage (β = 0.471, p < 0.001); the mature stage (β = 0.306, p < 0.001); and the dissolution 
stage (β = 0.253, p < 0.001).

The regression results indicate that the development in the initial stage of green alliance (β = 0.406,  
p < 0.001), the ongoing stage (β = 0.363, p < 0.001), the mature stage (β = 0.273, p < 0.001), and the dissolution 
stage (β = 0.192, p < 0.001) has significant effects on relationship value (M4 in the table). Finally, perceived 
SC performance is significantly influenced by the initial stage (β = 0.583, p < 0.001), the ongoing stage  
(β = 0.439, p < 0.001), the mature stage (β = 0.290, p < 0.001), and the dissolution stage (β = 0.204, p < 0.001; 
M5 in the table).
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Table 5. Regression Results of the Effects of Strategic Alliance Competence

Independent Variables Dependent Variables

Alliance Learning Process Alliance Performance

GRL JSM KI RV PSCP 

M1 M2 M3 M4 M5

Control Variables
LA 0.025 0.006 0.011 0.042 0.032
FMA −0.023 −0.010 −0.069 0.069 0.046
TA 0.028 0.031 0.004 0.041 0.020
BFA 0.075 0.038 0.129+ 0.047 0.038
Developmental Stages of Green Alliance
Initial stage 0.420*** 0.449*** 0.541*** 0.406*** 0.583***
Ongoing stage 0.275*** 0.354*** 0.471*** 0.363*** 0.439***
Mature stage 0.296*** 0.320*** 0.306*** 0.273*** 0.290***
Dissolution stage 0.289*** 0.201*** 0.253*** 0.192*** 0.204***
R2 0.532 0.479 0.500 0.498 0.600
Adjusted R2 0.540 0.482 0.509 0.469 0.569
F 50.978 37.707 45.575 43.732 69.509
p 0.000 0.000 0.000 0.001 0.000

Notes: ***p < 0.001 level; ** p < 0.01 level; *p < 0.05 level.
Abbreviations: BFA, benefit from alliance; FMA, form of manage alliance; GRL, green relationship learning; JSM, joint sense 
making; KI, knowledge integration; LA, length of alliance; TA, times alliance.

Table 4. Model Testing with Moderators for the Treatment

Regression Model

Model R R2 Adjusted R2 Standard Error of the Estimate

1 0.314a 0.099 0.097 0.778

ANOVA

Model Sum of Squares df Mean Square F-value Significance

1 Total 87.564 6 14.594 22.651 0.000a

Factors effecting Green SCM Practices

Alliance Performance Unstandardized Coefficients Standardized Coefficients T-statistics Significance

B Standard error β

(Constant) 3.012 0.138 12.435 0.000
AKL 0.353 0.047 0.245 7.043 0.000
LA 0.078 0.051 0.034 1.324 0.274
FMA 0.063 0.028 0.095 1.647 0.259
TA 0.093 0.042 0.102 1.951 0.122
BFA 0.021 0.017 0.050 0.061 0.961
SGA 0.121 0.069 0.142 5.121 0.000

Notes: aPredictors: (constant), AKL. bDependent variable: AP.
Abbreviations: AKL, alliance knowledge learning; ANOVA, analysis of variance; AP, alliance performance; BFA, benefit from 
alliance; FMA, form of manage alliance; LA, length of alliance; SCM, supply chain management; SGA, stage of green alliance; 
TA, times alliance.
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The abovementioned results (Table 5) indicate a statistically significant F-value in the developmental 
stages of green alliances affecting the alliance knowledge learning process and alliance performance. An 
investigation of the related coefficients in the four stages of developing green alliances appears to indicate 
that the factors were related to the knowledge learning process. Most respondents in the initial and ongoing 
stages exhibited significantly higher related coefficients than in the other stages. Remarkably, all of the 
groups displayed a relatively greater willingness to engage in alliance knowledge learning processes and to 
contribute to alliance performance. The interaction’s beginning is marked by an evolutionary phase between 
partners. The ongoing and initial stages involve extensive scanning of the potential alliance environment, 
including government policies, societal culture, competition and markets, and to some extent, the potential 
partner’s corporate culture. As the alliances mature, the initial partner motivations and conditions alter, 
making it imperative to reevaluate and readjust learning priorities.

5  Conclusion

5.1  Discussion of the findings

Important theoretical contributions are provided by our findings. First, the main aim of this paper is to 
show that green SC environmental sustainability orientation and strategic alliance learning coevolve 
over time. Our stance is that the level of interfirm learning is a determinant of the structures and control 
mechanisms evolving in a green SC. Therefore, this study discusses the environmental sustainability of 
the learning processes of firms’ alliances during the life cycle of the alliances, in order to encourage firms 
to apply green innovation and green SCs, enhance their environmental performance, and increase their 
competitive advantage in the global market. However, because interfirm learning cannot be immediately 
generated or destroyed, partner firms should balance the inevitable trade-offs among GRL, JSM, and KI. As 
Kirchoff [2011] suggested, by guiding such products and implementing environmentally friendly policies, 
firms are more likely to enhance their efficiency, because there are several avenues firms could take with 
their supplier management.

Furthermore, the results of testing the study hypothesis show that a green SC partner’s learning 
capability appears to play an important role in raising knowledge that it shares with its supporting firms. 
A green SC is considered to be a learning process, a corporate culture, and an organizational belief system 
incorporating environmental responsibility, apprehension, and management [Kirchoff, 2011]. Shared 
interorganizational knowledge enhances the SCs’ competitive advantage as a whole. Thus, the influence 
of alliance knowledge sharing and learning on environmental performance is significant because meeting 
the standards of green directives has already become the common consensus among firms in green SCM. 
This perspective is discussed herein as a multidimensional construct with multiple aspects, including 
information sharing, JSM, and KI. JSM refers to the extent and degree of information sharing and GRL as well 
as the integration of knowledge into a firm’s memory [Russo and Cesarani, 2017]. Hence, the development of 
knowledge sharing in green SC relationships will lead to beneficial performance outcomes, as identified in 
the present study. Therefore, the hypothesized relationship and the empirical findings in this study support 
interfirm knowledge sharing and green SCM as antecedents to higher alliance performance in the green SC.

Lastly, the findings also suggest that alliance performance has a positive effect on perceived SC 
performance. The pursuit of collaborative values may be hindered by overemphasis on alliance performance 
since it prevents the partners from developing mutual commitment to the relationship. Furthermore, shared 
alliance knowledge elucidates how interfirm knowledge sharing improves relationship value and perceived 
SC performance as a whole. This strategic perspective regarding the coevolution of interorganizational 
relationships implies that firms can coevolve by leveraging such relationships and obtaining knowledge 
resources and assets. Moreover, reciprocal relationships allow alliance performances to increase, not 
only in regard to virtual profit but also to invisible value. This study provides a practical application of 
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coevolutionary theory. Using this theory, it has been demonstrated that how a relationship between 
environmental sustainability orientation and alliance green knowledge learning can develop over time. 
Furthermore, it showed that the interaction of a number of variables will impact the ability of firms’ 
managers to develop such relationships. Interfirm knowledge shared between suppliers and customers, 
therefore, is the first step in understanding value, and it ought to raise the efficiency and effectiveness of 
delivery and value creation.

5.2  Managerial implications

The first implication for managers is the model for green SCM innovation strategy, especially in regard 
to how it provides insights into managing interfaces with multiple stakeholders as well as highlights its 
effects on green SCM innovation strategies, processes, and outcomes. The entire model can be of assistance 
to managers hoping to develop products that improve both firm performance and ecological preservation, 
especially since it identifies factors that positively relate to alliance performance and factors that do not 
have such relations. This study not only illustrates that both external environmental orientations and 
internal SCs exert a significant and positive influence on alliance performance and green SCM, but more 
importantly, how green SCM is practiced [Vural, 2015]. SC managers and strategists can use the results to 
evaluate their current levels of green SCM practices in their intra- and interfirm SCs. The present study also 
recommends that successful green SCM practices need to be upheld by economic culture and an underlying 
environmental corporate culture [Liu and Chang, 2017] in environmental orientation firms, sustainability 
orientation firms, and SC orientation firms. Realizing how to measure and evaluate the integration of green 
SCM practices into firm campaigns could be worthwhile in the expanding and increasingly competitive 
global business surroundings. Moreover, this study provides an improved conceptual framework for SC 
managers for assessing their capabilities and current green SC initiatives, pointing out that firms apply 
green SCM practices to address multiple dimensions related to firm performance, and green practices’ 
potential benefits as evidence of level of understanding on the part of SC managers.

The second implication is the alliance knowledge [Kale and Singh, 2007] composed of articulation, 
codification, sharing, and internalization. Hence, beneficial alliance performance outcomes will result 
from the development of knowledge shared in SC relationships, as identified in this study. The positive 
impact of knowledge shared on SC performance was also discovered by Caridi et al. [2015], who emphasized 
that knowledge sharing ascertains SC activities’ implementation. Whalen and Bowen [2017] similarly 
studied knowledge’s effect sharing on SC performance and advised that the role of knowledge shared on 
the effectiveness of the SC is very important. When partners have specified knowledge and skills the focal 
firm lacks, a learning process is crucial to obtain these resources.

Finally, a promising alternative embracing the complexities and capturing alignment’s messy nature in 
practice is provided by coevolutionary theory. In particular, the feedback loops intrinsic with this viewpoint 
can either improve alignment or further entrench an isolationist context. In the alliance partner selection 
phase and awareness, alliance partners unilaterally learn by diverse mechanisms. There is a conscious 
effort to absorb as much explicit knowledge as possible regarding potential partners, especially in areas 
such as products, services and technologies, skills, and management practices. The outset of interaction is 
marked by a phase of evolution between partners. Broad scanning of the potential alliance environment is 
involved during this initial stage, including social culture, government policies, markets and competition, 
and to some extent, the potential partner’s collective culture. As the alliances mature, the initial motivations 
and conditions of partners shift, making it imperative to reevaluate and readjust learning priorities. It is this 
dynamic, synergistic aspect determining the successful maturing, that is, whether it grows to partnership 
and excellent levels of cooperative collaboration. As the alliance succeeds in removing various barriers 
to cooperation, alliance knowledge learning mechanisms provide methods to ensure gradual reciprocal 
learning. As alliances mature, this integrative model is also reinforced by this study by examining several 
processes that might make learning easier.
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5.3  Research limitations and future research directions

To begin, this study deals with Taiwanese focal firms only. As such, the findings might not apply to firms 
and markets in other areas and at different stages of development. Future researchers may wish to attempt 
to test these hypotheses in similar markets, particularly those transitional economies of Asian neighbors. 
Another limitation is the generalizability of single research study results. The study was limited to one 
dyadic link in the SC to minimize extraneous variation. Future studies should test other different tiers in the 
SC or perhaps should even test relationships involving more entities within the SC.
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Abstract: Development of renewable energy means that there is a growing demand for technology that 
helps to manage and consume it in an optimal way, using more energy when it is produced on sunny/
windy days, preferably at the place of production, and avoiding long-distance transmission. This opens 
the field for solutions based on the Internet of Things (IoT) technologies, advanced demand management, 
and the concept of smart energy. The creation of a smart home energy management system (HEMS), which 
will help end users to manage the produced electricity, was the goal of the project entitled “e-balance – 
Balancing Energy Production and Consumption in Energy Efficient Smart Neighbourhoods”. Research 
with potential users carried out within the project showed that the existence of such systems in the home 
environment redefines the concept of electricity, which becomes tangible and always present in sight. Users 
also expected that the system would significantly reduce their electricity bills, an expectation which is not 
always confirmed by economic simulations. This means that the final solution will have to take account of 
other types of motivation and engagement, e.g., environmental ones. The paper presents conclusions from 
quantitative and qualitative research conducted within the “e-balance” project in Poland, Portugal, and the 
Netherlands.

Keywords: Internet of Things, smart city, smart energy, energy flexibility, user motivation research JEL 
Classification: O310, Q420

1  Motivation and research methods
This paper presents the results of research performed mainly by the University of Łódź team and the National 
Information Processing Institute (NIPI) team, which has aimed to identify the needs and responses of the 
system participants and to design a business model for a new system referred to as “e-balance”. It focused 
on managing energy efficiency and was implemented under Smartcities 2013 (FP7), a European Union (EU) 
research project prepared with researchers from all over Europe. As a result of the project, which stretched 
over 4 years (2013–2017), a system prototype was developed. It was implemented under a pilot project in the 
Netherlands and involved a range of pricing simulations and social studies performed among the potential 
future participants of the system. The project and the system itself represent an example of Internet of 
Things (IoT) applications and are in line with the smart grid (SG) development for the purpose of energy 
management in various regions, cities, and even within the national grid, which is possible thanks to a 
fractal approach to its development.

Research Article

*Corresponding author: Jarosław Kowalski, National Information Processing Institute, Warsaw, Poland,  
E-mail: jkowalski@opi.org.pl and Bożena Ewa Matusiak, Computer Science Department, University of Łódź, Łodź, Poland, 
E-mail: bozena.matusiak@uni.lodz.pl

 Open Access. © 2019 Jarosław Kowalski, Bożena Ewa Matusiak, published by Sciendo.
 This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 4.0 License.



14   J. Kowalski, B.E. Matusiak

In this paper, quantitative and qualitative studies and their results have been described and presented 
in brief. The main research questions were as follows:
– To what extent does a safer and more stable energy grid and an absence of outages provide a motivation 

for end users to install a home energy management system (HEMS)?
– How high the expected savings on energy bills?
– What other factors except saved money can motivate users to install an HEMS?

To answer these above questions, a research program was conducted within a project entitled “e-balance: 
Balancing Energy Production and Consumption in Energy Efficient Smart Neighbourhoods”.

The research program consisted of the following elements:
1) A quantitative study with electricity consumers was conducted in May and June 2017 in three countries: 

Poland, Portugal, and the Netherlands. The aim of the study was to gather opinions on the perception 
of the energy management system concept and the attractiveness of various solutions in the designed 
home electricity management system. The study involved individuals aged 18–79  years, either 
responsible or co-responsible for paying electricity bills in the household. The total sample was random 
quota based and consisted of 1,660 people in Poland, 1,639 in the Netherlands, and 1,545 in Portugal. To 
ensure representativeness in each country, the sample structure was adjusted using analytical weights 
to reflect the population of each country based on gender, age, education, and region of residence. At 
this stage, we asked people about the detailed concept of the HEMS which was prepared during the 
e-balance project.

2) User tests conducted in June and July 2017 in 38 households in the town of Zutphen, the Netherlands. 
The aim of this part was to gather real data on usage and user experience of a prototype of the HEMS. 
The prototype of such a technology was installed in households which were equipped with smart 
washing machine that allowed users to schedule the washing cycle. By using a smart Whirlpool washing 
machine and a smartphone, users were able to set up a time slot where the automatic system should 
run the previously loaded washing machine. They could also monitor the production and consumption 
of electricity on a specially designed graphical user interface.

3) Qualitative study: seven individual in-depth interviews (IDIs) were conducted with people who actively 
used the prototype of the system. The main objective of the study was to diagnose potential barriers and 
factors affecting the perception of the system and its adoption. The IDI method was chosen because 
during the interviews in real-life scenarios, when users discuss their usage experience in natural 
language, researchers gain the opportunity to see the system through the users’ eyes and, in effect, 
better understand the social context of using HEMS. Also, individual interviews allow users to better 
imagine and experience the consequences that the discussed system may have for their lives, which 
may be difficult during typical quantitative tests, i.e., concept tests.

4) Economic simulation, where the following elements were simulated for several business cases: the 
amount of potential income earned by grid operators/aggregators and benefits for end users. The 
results will be only shown to highlight the social questions about money and savings for future system 
users.

2  Smart cities in the era of the IoT: introduction
There are many factors that provide a foundation for the development of the idea of “smart cities”, i.e., 
fast progress in information and communication technology (ICT) development, new application options 
in various economic and social spheres, the idea of sustainable development, and the never-ending need 
to implement changes in order to improve social life standards in a dynamic environment with Industry 
4.0 [Hermann et al., 2015]. “Smart city” is a term that has been used for many years [Deakin (ed), 2014]. 
In general, it implies a transformation of future cities in a way that would turn them into people-friendly 
places in all aspects of social and economic life (smartest cities). The assumption is that residents of cities 
and districts would live a comfortable life based on the sustainable development idea, whereas the cost 
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of the city-wide system with its residents would be optimized as low as possible. The concept of costs is 
relative and depends on the wealth of the society finally.

A smart city also means a skillfully managed city. In order to achieve that goal, a city should be supplied 
with systems to measure the key subsystems responsible for its operation. The relevant literature lists the 
following areas that are important for city life: the administration and management system, the health-
care system, information flow systems, education, transport, mobility, and logistics, waste management, 
energy management (public lighting, heating system and energy, including renewable energy), municipal 
management, public space management, culture and entertainment, etc. [Stawasz et al., 2012]. This list, 
however, does not encompass all areas of urban life. In its report on potential areas of IoT development 
[Michałowski 2018], the Sobieski Institute has listed 15 such areas, emphasizing that modern technologies, 
including IoT and artificial intelligence (AI) in particular, can contribute to unique progress in integrated 
operations of systems/public management and produce the synergy development effect [Sułkowski and 
Kaczorowska-Spychalska, 2018]. A smart application of these aspects will translate into a higher quality of 
living in both cities and smaller settlements.

The top 100 smart cities ranking prepared for 2017 [Sumara, 2018] was based on 19 criteria considered 
to be of importance in terms of “smartness” of the current cities. Warsaw ranks 89th on the list, but no 
other Polish cities were included. The analysis covered 500 cities throughout the world, with Copenhagen, 
Singapore, and Stockholm as top performers. The assessment criteria included the use of smartphones in 
various spheres of city life, availability of high-speed 4G/5G Internet, transport and mobility, the use of 
smart systems in road traffic and parking, car rental and car sharing apps, availability of digital services for 
e-administration, the use of modern technologies for energy supply and consumption, availability of city 
cleaning systems, etc.

As mentioned earlier, the IoT in particular, alongside AI, cloud computing, and the Big Data technology, 
represent challenges that currently determine the direction leading to the status of real smart cities, provided 
that they will be implemented in specific systemic solutions, for instance, in energy supply systems, energy 
efficiency management systems (EEMSs) in energy clusters or energy cooperatives.

2.1  IoT and SG on the energy market

IoT or even Internet of Everything (IoT/IoE) as well as machine learning and communication machine-to-
machine (M2M) increases connectivity between people and smart things at an accelerating rate in numerous 
markets and areas of life [Mattern and Floerkemeier, 2010]. IoT means the network of physical devices, tools, 
home appliances even vehicles, and other items embedded with electronics, software, sensors, actuators, and 
connectivity which enables these things to connect each other and collect and exchange data between them.

According to Juniper Report [Juniper, 2016], a total of 50 billion devices/sensors/actuators are expected to 
be in use by 2020, with 75 billion in 2025. The idea of IoT is being developed (from 1996 and even earlier) and 
applied in smart appliances in cities and districts/neighborhoods to increase security, efficiency, and safety 
in numerous control systems and to improve energy efficiency in energy systems. In the case of households, 
IoT is applied for home automation and control of all household devices. In the electricity grid, it is applied 
to achieve better control and monitoring services and to create new services, while in business the IoT is used 
in new mobile services and in many other areas. Nowadays, the contemporary information society (IS), with 
the IoT/IoE and SG as its components, generates a growing number of data in all the abovementioned areas.

According to Vermesan and Friess [2014], “the communication issue is the most energy consuming task 
on devices”. It is necessary to use the Big Data technology and cloud technology for new applications that 
have been designed specifically to introduce new market services in the IoT environment. “Most businesses 
are focused on getting products to market more quickly, adapting to regulatory requirements, increasing 
energy efficiency, and most importantly, to innovate using the IoT. Now, this possibility is available as all 
smart things can be visible using smartphones, smart applications, and they can communicate with one 
another to understand actions taken and states in online environments” [Matusiak et al., 2015].

As regards SGs in energy systems and the use of renewable energy resources (RESs) on electricity 
market, new innovations have been launched for numerous new services. They call for the understanding 
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of the new digital environment with really smart devices and a new type of awareness on the part  
of users.

One should also explain that SGs in energy systems are based on modern sensors, intelligent meters, 
and dedicated devices that intercommunicate and take the operation of the grid to a new level while also 
improving its efficiency, reducing the cost, and integrating all energy market participants. First official 
definition of SG was provided by the Energy Independence and Security Act of 2007 (EISA-2007) in USA, 
which was approved by the US Congress in January 2007, The first step to establish such a grid in Poland 
would be to install smart energy consumption meters in households (the obligation to install new, smart 
meters in 80% of the households by 2020) and to modernize the transmission grids, particularly the ones 
based on 110 V voltage (Hel Peninsula – Intelligent Peninsula project, started in 2009). Subsequent stages 
will involve the development of new markets, cooperating systems, SG management systems, and new 
business models available thanks to new possibilities, such as active demand management, civic energy, 
sustainable development and RES development, common energy market in Europe, etc.

To conclude, the technological transformation that took place in recent years, driven by the development 
of Internet technologies, resulted in a fast start leading toward the so-called Industry 4.0, i.e., the fourth 
industrial revolution or industry digitalization of almost all spheres of human life, including the energy 
sector.

For this reason, applications such as the e-balance platform for balancing energy production and 
consumption in smart, energy-efficient neighborhoods are proposed for consideration in this paper as an 
innovative solution for consumers/prosumers and as an IoT application that provides smart features to 
household devices as well as smart services for the neighborhood and for the energy market as a whole. It 
is a simple modern solution for the Industry 4.0 society.

This application is an example of IoT and Big Data-based solutions to manage new services, such as 
energy flexibility products provided by the users on the energy market. It is a good example of a system 
with a prototype developed under a 2013–2017 EU project (FP7). It introduces modern IoT-based solutions 
to manage active demand on the energy market saturated with unstable sources (RES). It also activates 
prosumers, i.e., market participants that also generate energy for their own needs to achieve savings and 
electricity optimization and to exchange them into specific financial benefits. Importantly, such a system is 
currently highly desirable for local optimization of electricity consumption and generation.

In this context, several questions have to be addressed. They mainly concern the social aspect: what 
exactly will this system offer to people, how will people/users be integrated with the system and how can 
they adapt such technology and systems? Will the system be easy to understand, will it be really useful while 
making them delve deeper into advanced technology? What will happen when there is an interruption in 
Internet supply or a major failure in communication between devices/system elements?

3  Energy demand management: What is it and why do we need it?
Energy demand management, also known as demand-side management (DSM) or demand-side response 
(DSR) [USEF 2016; EU Commission 2016], is a method to manage demand for electrical energy. In general, 
under a classical approach, electrical energy used to be perceived as a commodity that can only be managed 
on the supply side. That meant that the supply corresponded to the level of demand at any time when a 
need arose. In other words, producers had to generate as much energy as was demanded at a particular 
moment. Since the 1970s and the Great Recession in America, incentives and programs that impacted buyer 
behaviors have been introduced. They aimed to change these behaviors in terms of needs, particularly 
during the peak hours, which ultimately induced the DSM. DSM programs are focused on savings and on 
reducing participants’ consumption by using or encouraging the use of energy-saving devices, such as 
light-emitting diode (LED) bulbs, etc. They also include modern systems that help to manage demand and 
create new services under the umbrella of the so-called “energy flexibility”, which can be supplied to a 
balancing market in order to reduce the generation needs during peak hours, where there is an increased 
demand for electricity from the national grid.
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Currently, we are using numerous sources of dispersed small generation. They constitute a scattered 
energy market, with wind and solar farms, and hydro energy: all the new renewable energy sources offer 
new production capacities. At the same time, they remain unstable, and their efficiency can vary in time. 
As a result, in order to ensure stability of the whole production system, the demand management through 
active impact is necessary, particularly during peak hours.

The e-balance system has been developed to achieve this objective.

3.1  E-balance as an energy management system

The system proposed under the e-balance project (FP7 2013–2017, www.e-balance-project.eu) is aimed 
at managing the active side of demand. It concerns three areas of management, i.e., (i) management 
of electrical energy use and consumption in the household of a single prosumer, (ii) management in 
the neighborhood to achieve local balancing of the needs of the local community, and (iii) community 
participation in the delivery of products/energy flexibility services to the market in order to increase 
economic efficiency and stability of the electrical energy system (www.e-balance-project.eu/deliverables 
(D2.3, D3.1, D3.2, D4.1, D4.2)).

The objective of the project was to develop a prototype solution/platform, run a test implementation, 
and develop a business model proposal for a potential future commercialization. A social survey on 
engaging future users in the potential use of the system was also performed under this project.

The authors formulated the following key business assumptions to develop the business model for the 
e-balance platform: the system would operate in a smart environment, i.e., smart meters communicating 
with the e-balance platform tools through a dedicated customer management unit would be mounted in a 
single prosumer’s household and in the neighboring households. Photovoltaic panels or other dispersed 
small generation solutions would be installed in the households or, alternatively, users would have 
household energy storage devices or electric cars, which would be able to accumulate energy produced for 
their own needs during a specific period (e.g., at night). Users would also own household equipment of the 
latest generation, manageable through an exchange of information and communication with the e-balance 
platform. The purpose of this approach is to manage the time of their operation to ensure optimum energy 
efficiency and flexibility management.

3.1.1  A system of benefits for prosumers

Under the research and simulation efforts, three remuneration systems for prosumers were proposed and 
presented to users in surveys. A theoretical simulation test was also performed for one system based on a 
business case developed specifically for the needs of the project. The general idea behind the e-balance 
platform mechanism as well as remuneration for prosumers is as follows: the system will optimize the 
use and consumption of electricity in the households, depending on the operating strategies adopted by 
prosumers, their needs, and ability to change habits. The operation of household devices will be shifted 
from peak hours to periods when energy can be cheaper (peak shaving). Also, short-term forecasts of energy 
needs and consumption will be applied to signal changes, if any, in the user’s energy use profile in the short 
run [more details in Matusiak and Bartkiewicz, 2018].

4   Installation of the energy management system:  
motivating factors

During the quantitative study, the respondents were asked what would motivate them to install a smart 
energy management system at home. The main reason for using an SG from the engineering point of 
view, i.e., a safer and more stable energy grid, was a motivating factor for about a quarter of consumers 
from Poland and Portugal (25% each) and for one-tenth of consumers in the Netherlands (11%) (Figure 1).  
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These numbers show that from potential users’ perspective, the SG addresses problems and challenges that 
will emerge in the future, once renewable energy sources become more popular.
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Figure 1. Motivations for installing HEMS. Base: electrical energy consumers aged 18–79 years  
HEMS, home energy management system.

In each of the three countries concerned, the most motivating factors included system characteristics 
related to “economic aspects”: guaranteed significant reduction of energy bills (indicated by 57% of 
consumers in Portugal, 55% in Poland, and 35% in the Netherlands); free installation of the system (49% 
of the respondents in Portugal, 52% in Poland, and 40% in the Netherlands) and free maintenance of the 
system (41% in Portugal, 40% in Poland, and 34% in the Netherlands). In total, at least one of the three 
aforementioned financial motivations was indicated by 76% of consumers in Portugal and Poland each and 
by 60% of consumers in the Netherlands. Clearly, the main expectation among potential users is related to 
financial benefits and no need to make major investments.

Another factor that could encourage potential users to install the system is the ease of use and no 
need to control the system (24% in Portugal, 27% in the Netherlands, and 29% in Poland). Consumers 
would also welcome automatic control of household appliances (31% in Portugal, 28% in Poland, and 16% 
in the Netherlands) as well as fast and efficient technical maintenance. At least one of the three above 
mentioned elements was indicated by 55% of the respondents in Poland, 52% in Portugal, and 42% in 
the Netherlands. Easy use seems to be very important because of the nature of modern life. Today, people 
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are engaged in many activities, with many things, media, tasks, technologies, and duties competing for 
their time. Attention and involvement have become the most precious currency in the world of marketing. 
According to Harmut Rosa, we are living in an “accelerated society” [Rosa, 2015]. In these circumstances, 
the cognitive burden generated by new technology as well as the related new duties and responsibilities is 
a very important factor.

5  EMS: simplification vs. complication of life
Well, will the energy management system simplify users’ lives? The answer is by no means clear. In order 
to gather real data on usage and user experience related to the energy management system, a prototype of 
such a technology was installed in a demo site in the town of Zutphen (the Netherlands). Technical tests 
were conducted in June and July 2017 in 38 households equipped with devices that enabled users to observe 
and monitor the production of electricity on photovoltaic panels (installed on the roof) and to use a smart 
washing machine. During the study, seven IDIs were conducted with active users of the system. The main 
objective of the study was to diagnose potential barriers and factors affecting the perception of the system 
and its adoption.

The IDI method was chosen, because when users discuss their usage experience in natural language 
during interviews conducted in real-life scenarios, researchers get the opportunity to see the system through 
users’ eyes and, as a result, to get a better understanding of the social context of EMS. Also, individual 
interviews enable users to imagine and experience the potential consequences that the system may have for 
their lives, a task which may be more difficult in typical quantitative tests, such as concept tests.

From the perspective of potential users, the aforementioned system addresses problems and challenges 
they do not experience currently. The technological innovation in the realm of electrical energy is currently 
a background technology [Ihde, 1990]. Electricity is used without much reflection and is seen as abstract 
and elusive: it is “possessed” by electricity-operated devices. As a rule, consumers do not know how much 
energy their household consumes (they know more or less how much they spend, which is not the same).

The study showed that the smart energy management system redefines the concept of electrical energy. 
Electricity is no longer invisible and intangible: in fact, it is displayed on the graphical user interface. It 
turns into something that is constantly produced, consumed, and visible in the household, something like 
a homemade cake that household members can create at home and then watch it gradually disappear. In 
the new paradigm, electricity becomes a product that household members can trade in, e.g., sell back to 
the grid, store, or consume on their own. It involves a whole range of potential decisions that can generate a 
cognitive burden for users (Should I store or sell?, Did I make the right decision?, etc.). In an extreme case, 
such a system can complicate recipients’ lives, hence the emphasis on making sure that its functionalities 
simplify rather than complicate everyday life.

These motivations clearly show the difference in perspectives between engineers and power system 
managers and ordinary users of electrical energy. The benefits of a more stable electricity network and less 
common blackouts are quite abstract for people who do not experience such problems very often. Thus, if 
end users are to make a real change in their everyday habits, this change must give them real benefits.

6  Financial benefits: expectations and simulations
What are the chances for the system to bring savings? The study shows that about a half of consumers in 
Poland and Portugal (48% and 52%, respectively) expect a reduction of the account by one-fifth or more 
(Figure 2). One in four respondents in Poland (26%) and one in five in Portugal (18%) declare that no 
reduction can motivate them to install such a system at home. In the case of the Netherlands, the issue is 
somewhat more complicated: nearly a half of Dutch consumers (45%) are not interested in the system at 
all, regardless of any reductions in the bills. The average expected reduction is 37% of the monthly bills in 
Portugal, 34% in Poland, and 30% in the Netherlands. By juxtaposing these values with the value of actual 
electricity bills, we arrive at an average reduction of EUR 13.3 in Poland, EUR 26.2 in the Netherlands, and 
EUR 24.3 in Portugal. Therefore, the expected savings are significant.
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Figure 2. Expected savings on electrical energy. Base: electrical energy consumers aged 18–79 years.

7   Simulations and results for the business cases prepared in the 
e-balance project

The e-balance project took various systems of profits into account: from tokens to point systems, and also 
a proposal of gamification, as well as actual monetary payments (www.e-balance-project.eu/deliverables 
(D2.3; D2.6)). The simulation studies (only for Poland and the Netherlands) for “financial rewards” indicate 
that upon the aggregator’s request, and using the peak shaving mechanism only, a single prosumer could 
save an average of EUR 7–31* per year, depending on the degree of engagement and answers/responses to 
system signals (all data used in the price-related simulations came from the Polish market in 2016, with a 
total of 5,000 prosumers included in the computation). In the Netherlands, the savings ranged from EUR 5 
to 26, respectively. The aggregator will be able to earn more thanks to the aggregation scale. The simulation 
results reached EUR 101,000* in Poland and EUR 450,000* in the Netherlands. The mathematical basis for 
the simulation studies (game theory and the Nash equilibrium method), the flexibility levels adopted (the 
so-called “user’s activity” – this is user’s elasticity for their agreement for being active in the system), and 
detailed results were presented and analyzed in the project [details are given in www.e-balance-project.eu/
deliverables D2.6 and in Matusiak and Bartkiewicz, 2018]. In addition, an assumption was made that the 
photovoltaic installation did not exceed 4 kW. Prosumers with a higher capacity to produce and sell energy 
to the grid would be able to achieve additional financial gains.

It should be remembered that the distribution of the system would be subscription based and the 
system devices would be rented or leased by users, with additional annual fees charged. It seems, therefore, 
that the resulting financial gains may not meet the expectations of potential users.

Table 1. Annual profits for different levels of user elasticity/activity vi (a 5,000 user pool) – Warsaw TGE 

The level of user activity Supplier profit (EUR)* User profit (EUR)* Aggregator profit (EUR)*

Low elasticity/activity (vi = 0.02) 37,087.86 6.90 21,661.43
Medium elasticity/activity (vi = 0.01) 80,571.67 8.81 36,392.38
Normal elasticity/activity (vi = 0.005) 153,998.81 12.86 61,806.90
High elasticity/activity (vi = 0.0025) 313,380.95 30.95 101,849.52

Source: www.e-balance-project.eu/deliverables (D2.6).
*1 EUR = 4.20 PLN. TGE, Towarowa Giełda Energii (Polish Power Exchange).
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Table 2. Annual profits for different levels of user elasticity/activity vi (a 5,000 user pool) EPEX SPOT Power NL

The level of user activity Supplier profit (EUR)* User profit (EUR)* Aggregator profit (EUR)*

Low elasticity/activity (vi = 0.001) 35,741.00 5.00 18,803.00
Medium elasticity/activity (vi = 0.0008) 58,227.00 16.00 28,267.00
Normal elasticity/activity (vi = 0.0006) 89,574.00 25.00 43,713.00

Source: www.e-balance-project.eu/deliverables (D2.6).
*1 EUR = 4.20 PLN.

The main results of the simulation studies for e-balance aims are summarized in Tables 1, Table 2 
and Table 3. They indicate that demand response in the discussed approaches is profitable for all parties 
involved. However, the level of profits is highly dependent on the flexibility of the users and their willingness 
to adjust their load in response to proposed incentives.

The load-shifting activities seem permanent and can shape users’ load profile on a daily basis, primarily 
with the aim to reduce energy procurement costs on the market. The second area of possible revenues 
for the e-balance platform stakeholders is associated with a reduction (curtailment) of users’ loads at the 
aggregator’s request. In this case, the profits for prosumers have exceeded even EUR 38.50* (on the Polish 
market), which is still relatively low.

Table 3. Annual profits for different levels of user elasticity/activity vi (a 5,000 user pool) – Polish balancing market

The level of user activity Supplier profit (EUR)* User profit (EUR)* Aggregator profit (EUR)*

Low elasticity/activity (vi = 0.2) 16,494.29 5.00 8,247.14
Medium elasticity/activity (vi = 0.1) 32,988.57 10.00 16,494.29
Normal elasticity/activity (vi = 0.05) 65,977.38 19.76 32,988.57
High elasticity/activity (vi = 0.025) 127,982.38 38.57 65,680.00

Source: www.e-balance-project.eu/deliverables (D2.6).
*1 EUR = 4.20 PLN.

In conclusion, the simulation shows that the profits might turn not to be very high for most stakeholders, 
such as prosumers, while they will be rather attractive for the aggregator and the suppliers. This may 
result from the fact that the photovoltaic installations taken into consideration in the simulations were too 
small. Installations of a larger size would provide more possibilities to produce more energy. It should be 
noted that for environmentally minded consumers and for much larger installations, the benefits would be 
proportionately larger and more attractive, also in terms of nonfinancial factors. Another very important 
observation is that if the incentives and financial benefits are too small, they would not suffice to trigger 
changes in users’ behavior.

8  Other motivators
Thus, it is clear that financial benefits cannot meet the financial expectations of potential users. In order to 
encourage them to install the system, other motivating factors must be applied. Our study has indicated some 
potential motivations of that kind (Figure 2). It seems that the “environmental impact” may be important 
for a significant number of potential users. The idea to do something good for the environment would be 
an incentive for 38% of consumers in Portugal, 25% in the Netherlands, and 27% in Poland. Another group 
of motivators is related to “self-awareness of one’s own energy consumption”. The qualitative research 
carried out as part of the project shows that the level of self-reflexivity on common electricity consumption 
patterns is rather low. The possibility to predict one’s own consumption is an encouraging factor for 31% 
of consumers in Portugal, 16% in Poland, and 13% in the Netherlands. The opportunity to analyze one’s 
own consumption profile is a driver for 21% of the Portuguese, 17% of the Polish people, and 15% of the 
Dutch consumers. Another aspect of data analysis is the ability to compare one’s own power consumption 
with others: this is attractive for 11% of respondents from Portugal, 12% from Poland, and 7% from the 
Netherlands. In total, one of the three aforementioned incentives related to data analysis was indicated 
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by 26% of the Dutch, 33% of the Poles, and 43% of the Portuguese. The phenomenon whereby elements of 
reality are quantified and translated into data was termed “datafication” by Mayer-Schonberger and Cukier 
[2013]. The SG will offer the possibility to analyze and optimize energy consumption, not only by analyzing 
past consumption volumes but also by predicting the future usage [Kobylinski et al., 2018].

Two of the incentives presented to the respondents related to “technology as a social status indicator” 
(impressing others or offering the satisfaction of using technically advanced equipment). The opportunity 
to have/use attractive technological gadgets is a motivating factor for 21% of the respondents from Portugal, 
14% from Poland, and 10% from the Netherlands, whereas the possibility of impressing family and 
neighbors is important for 5% of the Portuguese, 6% of the Polish, and 4% of the Dutch consumers. In total, 
one of these two incentives was indicated by 23% of the respondents in Portugal, 17% in Poland, and 12% 
in the Netherlands.

The hierarchy of prosumers’ incentives for installing the system is very similar to the hierarchy among 
all respondents (Figure 3). Interestingly, motivators related to access to data and the possibility of impressing 
others are valued more highly by prosumers.
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Figure 3. Motivations for installing HEMS. Base: prosumers aged 18–79 years HEMS, home energy management system.
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9  Conclusions
The conducted study shows that the adoption of an HEMS by end users faces two major challenges. The 
first challenge is the “background technology”. From the user’s point of view at the moment, the use of 
electricity is unreflective and very easy. Introduction of an HEMS will change this situation. Electricity will 
no longer be a background technology used without thought. It will become a technology that is visible and 
requires attention and decision-making from the user from time to time. If users are to implement such a 
technology in their everyday lives, the technology must compensate them for the cost of additional time and 
attention. The most basic condition is financial profitability: users expect that by agreeing to flexibility in 
consumption (e.g., on active demand in the form of shifting the washing or dishwashing cycle), they will 
receive significantly lower electricity bills.

And here, we come to the second challenge: the challenge of financial remuneration. The simulations 
showed that the bill reductions will be much lower than those expected by end users. Since the first 
simulations show that financial easing may not match users’ expectations, it is extremely important to 
use additional motivators. The simulations conducted under the project have shown that ease of use and 
minimum attention are also very important aspects. Moreover, other motivating factors may play a role, 
namely providing data to increase self-awareness of one’s own habits and positioning the system as a status 
symbol.

10  Implications
Without taking social factors into account, it will be very difficult to achieve the adoption of the active 
demand system [Kowalski et al., 2018]. It is worth noting that the rapid development of smart metering and 
the SG technology gives additional opportunities for generating motivational factors. Smart metering gives 
unprecedented opportunities to acquire data, which becomes a very valuable resource nowadays. New 
concepts are created to describe this phenomenon: “datafication” is defined as the trend of quantifying and 
translating as many elements of the surrounding world into data as possible, which are then aggregated 
and algorithmized [Mayer-Schonberger and Cukier, 2013], whereas the term “dataism” is a kind of ideology 
in which data and their flow become the highest value [Harari, 2016].

Today, the value of data which can serve to describe consumers is growing rapidly. Meanwhile, 
extremely detailed knowledge on specific users may be retrieved from the data on their consumption of 
electricity. For example, whether householders tend to reheat dishes in the microwave oven or use the oven 
for this; whether they eat breakfast at home; how many electrical appliances they have at home; whether 
lighting and individual devices are used at unusual times. In addition, it can be determined, for example, 
when and who is usually present at home; what the family sleep hours are (and whether they suffer from 
sleep deficiencies); whether and when they turn on the alarm [Cavoukian et al., 2010], etc. It is clearly 
visible that a detailed profile of the household and its users is a very sensitive one. Despite this, some users 
would be ready to share data about their electricity consumption in exchange for additional benefits or 
even for a lower electricity bill [Kowalski, 2016]. The balance between user privacy and the willingness and 
possibilities of monetizing data must be preserved. Some researchers claim the creation of a new type of 
SG (techno-social SG) in which technology is supported by all information about users derived from social 
networks to motivate them for using the SGs [Nambi et al., 2016].

Another way in which the latest technical developments can support the adoption process of HEMS 
is to reduce the cost of extra attention and decision-making. The development of neural networks and AI 
algorithms gives the HEMS the ability to “learn” the preferences and habits of the household members 
and make automated decisions based on this knowledge. Of course, a new issue arises here: to what 
extent humans will retain their agency and who will control whom: technology controlled by the user or 
vice versa.
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Abstract: Using a sample of 104 companies that conducted initial public offering (IPO) on the Warsaw Stock 
Exchange between 2006 and 2016, we investigated the relationship between the accuracy and bias of the 
earnings forecast disclosed in the IPO prospectus and the firm corporate governance attributes. Applying 
multiple Ordinary Least Squares (OLS) regressions models, we focused on the role of the board size, the 
percentage of women on the board, the board age diversity measure, and the proportion of shares owned 
by the members of the board. Generally, our findings show that some characteristics of management and 
supervisory board improve the usefulness of earnings forecasts’ credibility. Especially, a more diversified 
board in terms of age and higher management ownership results in more accurate forecasts. This is the first 
study giving an insight into the role of supervisory and management board characteristics on precision of 
earnings forecasts revealed in the prospectus by Polish IPO companies.

Keywords: initial public offering, earnings forecast, management and supervisory board
JEL classification codes: G34, G32, G23

1  Introduction
Raising capital through the initial public offering (IPO) is not an easy task, because usually companies 
while seeking to be listed have a limited operating track record and little publicly available information 
on the company’s quality exists [Badru et al., 2017, p. 37]. Such an information gap between issuers and 
investors creates for potential investors a high degree of uncertainty in the assessment and valuation 
of the company’s prospects, which are to be considered at the time of an IPO [Roosenboom et al., 2003,  
p. 243]. Owing to a high degree of information asymmetries during the company’s transition from private 
to public ownership, the risk of both adverse selection and moral hazard problems increases with regard to 
investment decisions [Florin and Simsek, 2007, p. 128]. Bearing in mind the negative consequences of the 
information asymmetry for successful listing, managers and pre-IPO shareholders may take various actions 
to mitigate its negative outcomes [Cohen and Dean, 2005; Yung and Zender, 2006].

Public information about an IPO issuer is scarce prior to the IPO and often limited to the prospectus that 
provides details of the business and the offering [Gounopoulos and Pham, 2018, p. 220]. To challenge the 
information asymmetry issue and mitigate its side effects, Bergh et al. [2014] put forward for consideration 
the use of observable firm characteristics, which are directly controllable by the firm at the time of the 
equity issue as signals [Downes and Heinkel, 1982] that can be used to diminish the information gap and 
reduce the uncertainty present in the IPO process. In prospectus, among numerous details referring to 
business activity, an issuer may voluntarily disclose information on its earnings forecasts. Publication of 
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such forward-looking information is aimed at limiting the uncertainty of stock investors interested in the 
purchase of the company’s shares in IPO [Jog and McConomy, 2003; Chong and Ho, 2007, p. 63; Bédard  
et al., 2016, p. 236]. Thus, the forecasts of financial results become a signal sent to the public about the future 
value of the company [Verrecchia, 1983]. In turn, Cohen and Dean [2005] suggest that one such observable 
means by which issuers can signal their quality to receive favorable valuation in the market is through the 
structure of their board of directors. Bertoni et al. [2014, p. 1] argue that a well-functioning board of directors 
contributes to the company value and its competitive advantage by monitoring the behavior of managers, 
providing valuable resources, giving strategic advice, enhancing the company’s reputation, and expanding 
the company’s network of business contacts. Therefore, the structure of the board of directors is a useful 
screening and sorting criterion that can have an impact on investors’ perception of the company value in 
the investment decision [Badru et al., 2017, p. 37].

The main objective of this study was to analyze the relationship between the accuracy of the earnings 
forecast disclosed in the IPO prospectus and the firm corporate governance attributes. More specifically, 
we examine the effect of the pre-IPO management and supervisory board characteristics on the quality of 
management earnings forecast in companies going public and ask a question whether corporate governance 
regarded as board system features could have an impact on the accuracy of forward-looking financial 
information. In particular, we generally hypothesize that these relations between the board attributes and 
the earnings forecast error exist in the IPO process. An additional by-product of our analysis is the insight 
into the bias of such forward-looking information.

The extant literature in finance has documented that managerial behaviors have a significant impact 
on corporate decisions and performance. Two basic theories constituting a foundation in research on the 
key roles of the board of directors in executing a successful listing of a company can be pointed out. First, 
the resource dependence theory [Sharif and Yeoh, 2016; Hillman et al., 2000] makes a theoretical ground 
for the role of the board of directors in providing access to critical resources that would not be available 
otherwise [Badru et al., 2017, p. 38]. Second, according to the upper echelons theory [Hambrick and Mason, 
1984], the background of top executives plays a pivotal role in shaping crucial organizational outcomes 
[Carpenter et al., 2004, p. 750], and managerial characteristics and experiences can have an effect on 
managers’ decision-making [Gounopoulos and Pham, 2018, p. 218].

Although the influence of managerial characteristics on corporate decisions has received significant 
attention over the last few decades, there is still little known about this issue in emerging markets. Our key 
motivation for this study is twofold. First, most of empirical evidence comes from well-developed stock 
markets with a unitary board system, mainly the United States and the United Kingdom, and their results 
refer to companies that operate under different legal regimes and hence corporate governance systems. As a 
result, the substantial part of the abundant literature may not be conclusive for other countries. The lack of 
scientific research is especially noticeable in the field of management earnings forecast quality. Second, the 
conclusions drawn on the basis of a comprehensive cross-country analysis of influential studies highlight the 
need to explicitly consider the country geographic location when one analyzes the relation between board 
characteristics and voluntary disclosure [Samaha et al., 2015]. Owing to the form of the corporate governance 
system in Poland and the fact that the Polish public securities market plays a leading role in Central and 
Eastern Europe, companies seeking to be listed on the Warsaw Stock Exchange are a fairly illustrative example 
to research a voluntary disclosure in the two-tier board system, in which the management board is in charge 
of running a business on a day-to-day basis, while the supervisory board serves a monitoring function.

The rest of the paper is organized as follows. In section 2, we briefly review the corporate governance 
literature to develop testable hypotheses. Section 3 describes the sample and reports the data and 
methodology adopted in the empirical analyses. Section 4 presents a discussion of our key findings, while 
the last section summarizes and concludes.

2  Background and hypothesis development
Although the issue of accuracy and bias of earnings forecasts revealed in the IPO prospectuses has attracted 
attention of many researchers [e.g., Firth, 1998; Jog and McConomy, 2003], the literature on the relationship 
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between board characteristics and the quality of such financial projections is still very limited. The existing 
literature emphasizes that managers tend to disclose overoptimistic forecasts to show “overly optimistic 
picture of future earnings” [Tinaikar, 2012, p. 5], which could mislead the public. In order to increase the 
quality of forward-looking information issued by managers, effective governance mechanisms may be 
applied. This link is documented for US [Ajinkya et al., 2005; Karamanou and Vafeas, 2005; Tinaikar, 2012], 
Canadian [Tinaikar, 2012], or Taiwanese companies [Huang et al., 2012]. For instance, Ajinkya et al. [2005] 
report the greater the institutional ownership and the higher percentage of outside directors in the board, 
the less the optimistically biased forecast should be expected. Moreover, the results of Huang et al. [2012] 
show that the increase in the level of insider and institutional shareholder increases the probability of more 
conservative earnings forecast. However, although the above mentioned studies emphasize the importance 
of corporate governance attributes in explaining the earnings forecasts accuracy, one should notice that 
they refer to already publicly traded companies, which are associated with a lower level of information 
asymmetry when compared to those seeking to be listed.

There is very little research to examine corporate governance mechanism with the earnings forecasts 
quality issued by going public companies, and the obtained results suffer usually from a limited number 
of companies including forecasts in the IPO prospectus. For French IPOs, Mnif [2009] shows that managers 
are likely to prepare more accurate and more pessimistic earnings forecasts if the board size is small 
and the participation of independent directors on the board is greater. In case of Malaysian new stock 
companies, Ahmad-Zaluki and Wan-Hussin [2010] report that the profit projections are more accurate as 
the proportion of independent directors in the audit committees grows and the larger audit committee size 
results in more precise forecasts. Furthermore, Ammer and Ahmad-Zaluki [2014, 2017] examined whether 
earnings forecasts in the IPO prospectus are affected by ethnic background and gender of the board and the 
audit committee. Their results provide arguments supporting the diversity policy. The significance of the 
corporate governance structure for the quality of earnings forecasts is also documented by Yang and Kao 
[2007] for Taiwanese companies. However, Bédard et al. [2008] contrariwise report that the presence and 
characteristics of an audit committee are not significant in explaining the forecasts accuracy published by 
Canadian IPO companies. Although the issue of the corporate governance system in Poland has received 
attention of many researchers [e.g., Urbanek, 2005; Aluchna, 2007; Jeżak, 2010; Gad, 2011; Adamska, 
2013; Postuła, 2013; Bohdanowicz, 2016; Dobija and Kravchenko, 2017], the studies on the relationship 
between corporate governance attributes and earnings forecasts quality of IPO companies have not been 
conducted.

Since the two-tier board structure is not as frequent throughout the world as the one-tier one, most 
of prior literature deals with companies acting under the one-tier board model [Jeżak and Bohdanowicz, 
2016, p. 10]. According to the existing regulations, Polish companies establish a two-tier board structure 
consisting of the management and the supervisory board1. Generally, under the two-tier model, the board 
of directors is responsible for day-to-day operations and strategy development, while the supervisory board 
fulfills supervisory and approving functions [Bohdanowicz, 2015, p. 1421; Gad, 2015]. Bearing in mind that 
our study takes a sample of Polish companies, one should be aware of the fact that the results of existing 
studies may be applied in our research to a limited extend.

The board size is one of the corporate governance attributes that draws attention of many researchers 
and is commonly used in a great deal of studies in this field [e.g., Cheng, 2008; Daghsni et al., 2016]. The 
literature emphasizes that a greater board size may lead to problems with communication, coordination, 
and decision-making process as conclusions reached after consideration of large groups require more 
compromises resulting in less extreme decisions than those made by smaller groups [Jensen, 1993; Eisenberg 

1   In European countries, both one-tier and two-tier board models are adopted. Moreover, in some countries, regulations allow 
shareholders to choose a board model [Bohdanowicz, 2014]. Under a one-tier board model, there is one body – board of di-
rectors performing both managerial and supervisory functions. The board of directors consists of inside and outside directors 
in the US or executive and non-executive directors in the UK. A two-tier model is called a German corporate structure and is 
adopted not only in some European countries but also provides the basis for corporate governance structure in some Asian 
countries, e.g. Japan, Taiwan, and Indonesia. A one-tier model is commonly called as an Anglo-American or Anglo-Saxon 
board structure [Lin, 2010].
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et al., 1998, p. 37; Cheng, 2008, p. 157]. However, some researchers maintain that a larger board can be 
more effective than a smaller one due to greater availability of expertise and resources [Hidalgo et al., 2011,  
p. 486]. Only a few studies analyze the association between the board size and accuracy of earnings forecasts 
issued in the prospectus. The findings of Bédard et al. [2008] for Canadian IPOs and Ahmad-Zaluki and 
Wan-Hussin [2010] for Malaysian IPOs show that the board size is not associated with accuracy of earnings 
forecast. Notwithstanding, the results of Yang and Kao [2007] for Taiwanese IPO companies show that a 
larger board is likely to publish more accurate earnings forecasts. Yet, contrary to these results, Mnif [2009] 
documented for French IPOs that a large board of directors is prone to disclose a less accurate and more 
optimistic earnings forecast.

While the existing research on the association between the board size and accuracy of earnings forecast 
is inconclusive and refers to countries under different legal regimes of corporate governance than those 
established in Poland, we give privilege to the resource dependency theory. In our opinion, a greater board 
size may have positive effect on the quality of earnings projections, as a larger board provides a broader 
view on different aspects of the firm’s activity. Thus, we posit the following hypotheses:

H1A. The size of management board is positively associated with accuracy of earnings forecast.

H1B. The size of supervisory board is positively associated with accuracy of earnings forecast.

One of the most frequently examined areas concerning corporate governance is also the issue of board 
diversity [e.g., Bohdanowicz, 2011c]. Board diversity may refer to observable and less visible attributes of 
board members. The observable category includes attributes such as gender, age, and ethnical background, 
whereas less visible characteristics are “educational, functional and occupational backgrounds, industry 
experience, and organizational membership” [Kang et al., 2007, p. 195].

The arguments for board diversity are usually derived from the agency theory and the resource 
dependency theory [Hillman and Dalziel, 2003]. In accordance with the agency theory, the board represents 
and protects the interests of shareholders [Kang et al., 2007, p. 195]. As far as shareholders are not a 
homogenous group, to fulfill these functions properly, it is expected from the board to be a heterogeneous 
group as well [Diepen, 2015, p. 2]. The resource dependency theory argues that a diversified board has greater 
access to valuable resources, such as “capital, customers, suppliers, or cooperative partners” [Randøy  
et al., 2006, p. 5]. In accordance with this theory, the board is not only a provider of valuable networks 
of ties between company and its stakeholders, but members of the board are perceived as individuals 
possessing unique skills, knowledge, competences, and other features [Hillman and Dalziel, 2003]. 
Diversity may provide the firm with a better insight and thus increase the quality of made decisions. To sum 
up, the rationale for diversity is as follows: innovation and creative problem-solving, acquiring talent and 
employee relationships, understanding the business marketplace, access to resources and networks, and 
enhancing reputation [Mishra and Jhunjhunwala, 2013, pp. 5–7].

The policy of diversity is promoted in many countries by adopting adequate regulations applied to the 
board composition, and it is also often present in codes of best practices voluntarily adopted by public 
companies. For example, in order to increase women’s presence on boards, some EU countries introduced 
gender quotas on a voluntary or mandatory basis [Campbell and Bohdanowicz, 2015]. In Poland, Best 
Practice of GPW Listed Companies 2016 introduces the rules on the composition of the management and 
supervisory boards, and these bodies are expected to be comprehensive and diverse, among others, in 
terms of gender, education, age, and professional experience of the members [Best Practice of GPW Listed 
Companies 2016, p. 7]. It is worth noting that the rule on women diversity on boards came into force much 
earlier, in 2010 and 2012 [Best Practise for Listed Companies, 2013].

In our study, we examined two aspects of the diversity policy referring to board composition. More 
specifically, we addressed the question whether a more diverse management and supervisory boards in 
terms of gender and age are likely to issue more accurate forecasts.

The literature on gender diversity in the boardroom provides many theoretical arguments explaining 
the unique role of women. For example, female directors have different priorities and leadership styles 
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than their male counterparts [Al-Shaer and Zaman, 2016, p. 212]. Their leadership styles are defined as 
interactive [Bohdanowicz, 2011a, p. 182], which may lead to better communication and thus facilitate solving 
problems. Women are considered to be stakeholder oriented and likely to realize risk-reducing projects or 
to take socially responsible actions [Al-Shaer and Zaman, 2016, p. 212]. What is more, compared to men, 
female executives are perceived as being less overconfident [Huang and Kisgen, 2013]. These psychological 
factors are the basis of numerous studies analyzing the impact of female board members on many areas 
of the company’s activities, such as performance [Carter et al., 2003; Bohdanowicz, 2011c; Pletzer et al., 
2015; Bennouri et al., 2018], earnings management [Arun et al., 2015; Huang et al., 2012], reporting quality 
[Al-Shaer and Zaman, 2016], willingness to voluntarily disclose information [Ahmed et al., 2017], and risks 
undertaken by the company [Huang and Kisgen, 2013].

In the context of earnings forecasts accuracy of companies seeking to be listed, some important 
proposals are provided by the study of Ammer and Ahmad-Zaluki [2017], who hypothesize that gender 
diversity in audit committees in Malaysian companies is positively correlated with management earnings 
forecasts accuracy. Contrary to the expectations, their findings show that the presence of women in the 
audit committee has a negative impact on the quality of earnings forecasts. Nevertheless, they point out 
that it cannot be an argument against the gender diversity policy but rather for an increasing number of 
female members in the boards. While the proportion of women in the audit committee is relatively small, 
their influence on the quality of disclosed financial information is very limited. We expect positive effects 
resulting from the presence of women on the boards. Thus, our hypotheses state as follows:

H2A. Participation of females in the management board is positively associated with earnings forecast accuracy.

H2B. Participation of females in the supervisory board is positively associated with earnings forecast accuracy.

The age diversity of the board is another characteristic used as a proxy of board diversity, but it has not 
been as extensively studied as the issue of gender diversity. Theoretically, the board age diversity brings to 
the company comprehensive resources and expertise [Talavera et al., 2018, p. 60]. While older directors are 
perceived to have more knowledge and experience and take a more holistic approach, younger directors 
are perceived as being more active and energetic, willing to take challenges, and use new technologies 
[Houle, 1990, p. 34; Mishra and Jhunjhunwala, 2013, pp. 75–76]. Notwithstanding, age diversity may lead 
to problems with communication and conflicts among members of the group [Talavera et al., 2018, p. 60].

To our best knowledge, studies on the association between board age diversity and earnings forecast 
accuracy have not been carried out yet. Thus, bearing in mind that the need for board diversity is promoted 
in many countries and also supported by theoretical considerations, we posit the hypotheses as follows:

H3A. Management board age diversity is positively associated with earnings forecast accuracy.

H3B. Supervisory board age diversity is positively associated with earnings forecast accuracy.

Another vital aspect in explaining the level of the accuracy of managers’ profit projections may be the 
ownership structure of the company, more specifically, the proportion of shares owned by members of 
the board. Huang et al. [2012] assumed that managers are more likely to publish overoptimistic and less 
accurate earnings forecasts if the risk of being penalized for not achieving them is low. Thus, one would 
expect that as the managerial ownership increases, management earnings forecasts become less accurate 
and overestimated. The rationale behind this conclusion is the fact that while higher managerial ownership 
reduces agency conflicts by diminishing interest divergence of managers and shareholders, the risk of 
incurring a penalty decreases. However, this supposition is not in line with the reputation cost theory, 
arguing that managers tend to issue more accurate earnings forecasts in order to preserve their own and the 
company’s reputation [Ibrahim and Ismail, 2015, p. 237]. The quality of earnings forecasts may be used as the 
indicator of managers’ credibility and their competence [Karamanou and Vafeas, 2005, p. 461]. Therefore, 
one may assume that higher management ownership will be associated with more accurate profit forecasts.



30   T. Sosnowski, A. Wawryszuk-Misztal

Nevertheless, the findings of prior research contradict with the reputation cost theory. The results of the 
studies for publicly traded companies in the US [Karamanou and Vafeas, 2005] and Taiwan [Huang et al., 
2012] give evidence that higher management ownership results in lower accuracy of earnings projections. 
In addition, similar results were obtained by Ibrahim and Ismail [2015] for companies seeking to be listed 
in Malesia.

We follow previous research that gives privilege to the argument that managers issue more accurate 
forecasts when the risk of being penalized for not achieving them is high. As the shareholdings of 
management increase, the risk of dismissal of a management board member decreases. It means that 
disclosing accurate forecasts may not be as an important factor in the process of supervising the manager’s 
activity as in the case of a lower level of management ownership. Thus, managers are not motivated to issue 
more accurate forecasts, and we hypothesize as follow:

H4A. Management board ownership is negatively associated with the earnings forecast accuracy.

If the members of the supervisory board hold shares of the company, their performance lower than expected in 
financial projections affects their wealth and thus the assessment of their managerial skills and supervisory 
activity. In such circumstances, the supervisory board is more likely to make managers responsible for not 
meeting expectations. Moreover, a higher proportion of shares owned by the supervisory board facilitates 
the recalling of management board members. Given this, we state the following hypothesis:

H4B. Supervisory board ownership is positively associated with earnings forecast accuracy.

3  Methodology
Our initial sample contains all 356 IPOs listed on the Warsaw Stock Exchange for the period 2006–2016. 
We started our sample in 2006 because since the beginning of that year, all companies seeking to be listed 
on the main market of the Polish stock exchange have been obliged to apply in the process of IPO the 
provisions of the Act on Public Offering, Conditions Governing the Introduction of Financial Instruments 
to Organized Trading, and Public Companies dated July 29, 2005 [Ustawa], which implemented the relevant 
EU regulations into the Polish legal system and introduced uniform regulations regarding disclosure of 
financial forecasts in the prospectus.

First, we limit our sample to companies that offered to the stock investors the primary or secondary 
shares and have never been publicly traded before, i.e. their shares have not been previously listed on the 
exchange-regulated stock markets such as NewConnect and MTS-CeTo. Then, as customary in the literature, 
we exclude companies in banking and insurance because of their industry regulations as well as foreign 
companies to avoid the particular features of these firms possibly biasing our results [e.g., Sila et al., 2016; 
Matsa and Miller, 2013]. We found 217 IPOs matching these criteria. Of these, we identified 104 IPOs that 
disclose the profit forecast for the IPO year in the prospectus. Thus, our final sample consists of these 
companies.

We use the multivariate OLS regression to study the impact of various management and supervisory 
board characteristics on the accuracy and bias of the earnings forecast voluntary disclosed in the IPO 
prospectus. In order to investigate such relationships and to test research hypotheses, our main model 
setup is specified as follows:

Forecast accuracy board variables control variables
i j i

j

j
i i∑α  β γ ε= + + +

where i goes from each analyzed company, β regression coefficients capture the potential impacts of j board 
characteristics on the quality of management earnings forecast, γ  represents the parameter for other factors 
that may influence the forecast accuracy, and εi denotes the random error term in a regression equation.
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Because of a two-tier board model in Poland, we estimate several regression models, separate for the 
management and the supervisory board [Bohdanowicz, 2015, p. 1423], in which the dependent variable 
being a mark of forecast accuracy takes a different form. Table 1 summarizes all the types of variables we 
used in our study.

Table 1. The variable definition

Variables Measures Predicted sign

Panel A: Dependent variables
FER Earnings forecast error
AFER Absolute earnings forecast error
SUP Superiority of forecasting earnings
Panel B: Board characteristics variables
BOARD_SIZE Size of the management board (MB) (supervisory board [SB]) board, which is the total 

number of directors (supervisors) in the board of firm
MB: –
SB: –

FEMALE Ratio of the number of female directors (supervisors) to the total number of directors 
(supervisors) in the board of firm

MB: –
SB: –

AGE_DIV Age diversity of MB (SB) measure based on the modification of the Herfindahl index (HHI) MB: –
SB: –

OWNERSHIP Total number of shares held by all directors (supervisors) to the total number of pre-initial 
public offering (IPO) outstanding shares

MB: +
SB: 

Panel C: Control variables
HORIZON* The horizon of an earnings forecast is measured as the number of days from the release of 

the prospectus to the end of the IPO year
–

C_SIZE* Size is measured by the total value of sales in the year prior to the IPO +
AGE* The difference between the IPO date and the date of incorporation in years +

*In OLS regressions, we use a natural logarithm (ln) of this variable.

We use three different forecast error measures to investigate in details the accuracy of forward-looking 
information about earnings that is disclosed in the prospectuses of the analyzed companies.

First, we use FER that is the earnings forecast error as a proxy of earnings forecast bias. FER is the 
difference between the earnings realized in the IPO year and its predicted value as given in the prospectus 
scaled to the absolute value of the earnings forecasts. Its negative value indicates that the realized profit was 
lower than forecasted and the financial forecast was overoptimistic. In contrast, its positive value indicates 
that the earnings forecast disclosed in the prospectus is conservative and too pessimistic in comparison to 
the actual earnings.

Then, we use AFER, i.e. absolute earnings forecast error, as a proxy of the overall level of management 
earnings forecast accuracy. AFER is the equal absolute value of FER, and informs how much the actual profit 
differs from its forecast value, regardless of whether the error results from the over- or underestimation of 
the forecast.

Our third measure of profit forecast accuracy is SUP, i.e. superiority of forecasting earnings to 
capture the ability of management to predict earnings more accurately than a time series model used as a 
benchmark. Its positive value shows that managers are able to prepare a profit forecast better in comparison 
to prediction based on the random walk model. SUP is measured as follows:
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where AE is earnings realized by the IPO firm, FE is the earnings forecast as given in the prospectus, and  
t and t–1 denote the IPO year and one year earlier, respectively.
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All in all, the FER models allow us to investigate the relations between the firm’s corporate governance 
attributes and earnings forecast bias, the AFER models allow us to examine the influence of some board 
characteristics on earnings forecast accuracy in general, and using of SUP allows us to assess the links 
between board system features and the ability of managers to prepare the accurate forward-looking 
financial information in the IPO prospectus.

In order to answer the question if the pre-IPO corporate governance practices could have an impact on 
the accuracy of earnings forecast voluntary revealed in the prospectus, we use four explanatory variables 
as a proxy of board characteristics. BOARD_SIZE measures the number of persons in the management and 
the supervisory board. Next, we use FEMALE and AGE_DIV as the subject of interest in our analysis is the 
diversity of directors and supervisors sitting on the board. FEMALE reflects a fraction of female directors 
and supervisors in the board composition. We use AGE_DIV to capture diversity in age among the board 
members. As the age diversity index is based on the Herfindahl index, we follow Sitthipongpanich and 
Polsiri [2015, p. 124]; first, we classify age of directors and supervisors into five age cohorts (g), and then, 
we proceed as follows:

AGE_DIV 1
AGE

BOARD_SIZEi
g

g

n

i
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∑= −
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where AGEg is the number of directors in each age cohort (g). So, if AGE_DIV takes low values, it means that 
there is a little age variety on the board, and conversely, a higher index shows higher diversity in terms of 
age among the board members [Solanas et al., 2012].

As we are also interested if the board ownership contributes to the reliability of managerial earnings 
forecast, we use the independent variable OWNERSHIP that measures the executive directors’ and 
supervisors’ aggregate shareholdings. All these board characteristics are measured as reported by the 
company in the IPO prospectus.

In our research approach, we consider three additional control variables as well. First, we use HORIZON 
to control for the interval between the earnings forecast and the realization of earnings. A long forecast 
horizon makes forecasting more difficult [Bédard et al., 2016, p. 249], as companies making long-term 
predictions might be subject to greater fluctuations in operations, thereby increasing the likelihood of an 
error [Chapple et al., 2005, p. 78]. Second, as Yau and Chun [1999], Jelic et al. [1998], Hartnett and Romcke 
[2000], and Karim et al. [2013] suggested, we also included variable C_SIZE. Larger issuers have incentives 
to show greater accuracy forecast in comparison to smaller peers because the possible cost of misleading 
forward-looking information would be higher for a larger IPOs than for a smaller one [Karim et al., 2013, 
p. 298]. The third control variable is AGE. According to prior empirical studies of Yau and Chun [1999] 
and Ibrahim and Ismail [2015], older and more mature IPO companies have been shown to have a greater 
forecasting precision. Firms with a longer operating history are typically considered to be more likely to 
have established trading histories and stable growth patterns, conducive to greater forecasting precision 
[Hartnett and Romcke, 2000, p. 108].

All the information regarding management and supervisory board characteristics, profit forecast, and 
the company’s age has been hand collected from the issuers’ prospectuses. Other information about the 
issuers, especially financial ones, including the real net earnings and revenues from sales, is obtained from 
the financial statements available in the Notoria Service database.

4  Empirical results
Table 2 provides some insight into the composition of the corporate governance bodies that have been 
established in companies seeking to be listed on the Warsaw Stock Exchange. Regarding the age of people 
responsible for the day-to-day management and those exercising control over the executives, one would 
notice that supervisory board is more diverse in terms of age than the management board. While most 
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of management board members are aged between 41 and 60 years, more than 50% of supervisory board 
members are younger than 41 years or older than 61 years. The Polish legal provisions regarding the size 
of the supervisory board require to appoint at least five board members in public companies, and such 
boards are the most common. The supervisory board consisting of more than five members is established 
only in about 18% companies. As far as the gender of board members is concerned, the presence of women 
in the boards is very low in our sample, but some differences between the composition of the management 
and the supervisory board may be observed. The management boards seem to be more homogenous in 
terms of gender than the supervisory boards. Up to 70% of the surveyed companies had management board 
consisting of men only, while the male supervisory boards were observed in 36.54% of the companies. 
Not surprisingly, although the percentage of companies with members of boards owing the company vary 
across our sample, both in the management and the supervisory board, the 5% minimum notification of 
managerial share ownership threshold is crossed in 72.12% and 60.58% of samples, respectively.

Table 2. Variation in corporate governance attributes among study sample (N=104)

Characteristics Management board Supervisory board (SB)

Age: Percentage of members who are:
40 years old or less 0.3741 0.4040
41–50 years old 0.3810 0.2706
51–60 years old 0.2177 0.2249
61 years old or more 0.0272 0.1005
Board size: Percentage of firms with board consisting of:
2 (SB: 5) people or less 0.4038 0.8269
3 (SB: 6) or 4 (SB: 7) people 0.5192 0.1538
5 (SB: 8) people or more 0.0769 0.0192
Female: Percentage of firms with number of women on board:
No women 0.7019 0.3654
1 women 0.2885 0.4231
2 women 0.0096 0.1442
3 and more 0.0000 0.0673
Ownership: Percentage of firms with board ownership:
Less than 5% 0.2788 0.3942
5%–33% 0.1538 0.1250
33%–75% 0.1923 0.1827
More than 75% 0.3750 0.2981

Source: Own calculations.

Table 3 provides summary statistics for variables applied in our regression models. We find that earnings 
forecasts issued in the IPO prospectus are not accurate and overoptimistic. The mean AFER reveals that 
on average, actual earnings differ from their projected value by 34.05%. Taking into account the median of 
AFER at 19.37% (i.e. more than 10%2), one would conclude that the reliability of disclosed earnings forecasts 
because of their accuracy is questionable and the earnings projections exceed their reported values by 
16.21% on average. Interestingly, the results show that more than half of the studied companies disclosed 
too optimistic forecasts (median FER at –1.64%). However, the positive mean and median values of SUP 
show that such forward-looking information prepared by managers is more accurate in comparison to the 
profit prediction made on the basis of the random walk model.

2   Until April 2018 Polish regulation required from public companies to issue voluntary forecasts to publish current reports if 
earnings forecasts turn out to be inaccurate, i.e. actual profit differs from its projected value more than 10% [Rozporządzenie 
Ministra Finansów z dnia 19 lutego 2009 r.].
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Table 3. Summary statistics of all variables

Specification Mean Standard deviation Median Min Q1 Q3 Max

Dependent variables
FER –0.1621 0.5952 –0.0164 –3.2360 –0.2910 0.0969 0.9510
AFER 0.3405 0.5135 0.1937 0.0011 0.0517 0.3904 3.2360
SUP 1.7636 3.7101 1.4153 –10.5907 –0.9369 4.0500 11.8018
Management board variables
BOARD_SIZE 2.8269 1.0376 3.0000 1.0000 2.0000 3.0000 6.0000
FEMALE 0.1079 0.1876 0.0000 0.0000 0.0000 0.2250 1.0000
AGE_DIV 0.3392 0.2431 0.4444 0.0000 0.0000 0.5000 0.7200
OWNERSHIP 0.4904 0.4123 0.5009 0.0000 0.0258 0.9462 1.1491
Supervisory board variables
BOARD_SIZE 5.2596 0.7758 5.0000 3.0000 5.0000 5.0000 10.0000
FEMALE 0.1784 0.1771 0.2000 0.0000 0.0000 0.2000 0.6667
AGE_DIV 0.5732 0.1251 0.5657 0.0000 0.4800 0.6400 0.8000
OWNERSHIP 0.3991 0.4073 0.2944 0.0000 0.0000 0.8675 1.1060
Control variables
HORIZON 204 109 199 26 112 286 487
C_SIZE 186037 474543 65688 519 22827 139454 3946553
AGE 20.5577 25.4825 14 2 8 19.2500 149

Source: Own calculations.

Regarding board characteristics, the descriptive statistics reveal that on average, the management board 
size is approximately 3 (the average and median size is 2.82 and 3.00, respectively) and the supervisory 
board usually consists of five members, with the average and median value of the number of persons on the 
board at the time of the IPO of 5.26 and 5, respectively. The results for FEMALE variable confirm low female 
participation on boards as well. On average, the percentage of women in management boards is 10.79%. 
The female participation in the supervisory board is slightly higher and amounts to 17.84% on average, with 
a median value of 20.00%. Not surprisingly, with reference to the age diversity index, one should notice 
that members of the supervisory board are more varied in terms of age than members of the management 
board. This finding is expected as the supervisory board consists of bigger number of members. The mean 
value of OWNERSHIP allows to notice that on average, members of management board possess 49.04% of 
company’s shares and 39.91% of shares is owned by supervisory members.

The results of the correlation matrix reporting pairwise correlation coefficients between the independent 
variables are presented in Table 4. Although there are significant correlations between some independent 
variables, we decided to include all variables in our models, as the observed correlations may be an obvious 
effect of company’s development [Ujunwa et al., 2012, pp. 220–221].

We turn our attention to our central questions of whether the board system features could have 
an impact on the accuracy of the earnings forecast disclosed in the IPO prospectus. Table 5 shows the 
regression results of the links between the forecast accuracy and bias, corporate governance characteristics 
and the control variables.

Analyzing the results for the management board, we observe that two variables referring to management 
characteristics, i.e. AGE_DIV and OWNERSHIP, are significantly correlated with the AFER. The negative 
regression coefficient for age diversity is in line with our Hypothesis H3A. According to arguments 
provided by the resource dependency theory, a higher level of age diversity results in more accurate 
forecasts. Moreover, the positive and significant regression coefficient for AGE_DIV and FER shows that 
a management board composed of members of different age is likely to publish more conservative (i.e. 
pessimistic) earnings forecasts. Similarly, conversely to our expectations, increase in the management 
ownership has a significant and negative association with the forecast accuracy at the 10% level of 
statistical significance. As illustrated by Hypothesis H4A, we predicted that as the management ownership 
increases, the earnings forecasts accuracy decreases. As our findings provide different outcomes, it can 
be seen as indirect evidence that supports the reputation cost theory. In turn, the results for BOARD_SIZE 
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show negative and significant correlation only for one dependent variable – FER. The negative regression 
coefficient allows to expect that a larger management board is likely to prepare more optimistic earnings 
forecasts. However, none of our corporate governance variables describing the management board is 
significant in explaining SUP.

Table 4. Correlation matrix of explanatory variables

Specification BOARD_SIZE FEMALE AGE_DIV OWNERSHIP HORIZON C_SIZE

Panel A: Pearson correlation coefficient for management board
BOARD_SIZE 1.0000
FEMALE 0.0145 1.0000
AGE_DIV 0.4083*** 0.2281** 1.0000
OWNERSHIP –0.0315 0.0659 –0.0726 1.0000
HORIZON –0.0247 –0.0071 0.0247 –0.0153 1.0000
C_SIZE 0.3454*** –0.3008*** 0.1292 –0.0821 –0.0563 1.0000
AGE 0.0125 –0.0176 0.1049 –0.1489 0.0363 0.3606***

Panel B: Pearson correlation coefficient for supervisory board
BOARD_SIZE 1.0000
FEMALE –0.1115 1.0000
AGE_DIV 0.1435 –0.0008 1.0000
OWNERSHIP –0.1729 0.3364*** –0.0185 1.0000
HORIZON –0.0895 –0.0375 –0.0879 0.0146 1.0000
C_SIZE 0.3129*** 0.0360 0.3015*** 0.0197 –0.0563 1.0000
AGE –0.0473 0.2175** 0.1915* 0.1731* 0.0363 0.3606***

*, **, and *** represent statistical significance at the 10%, 5%, and 1% levels.
Source: Own calculations.

Table 5. Determinants of the earnings forecast error in the initial public offering (IPO) prospectus – OLS regression results

Specification Management board Supervisory board

FER AFER SUP FER AFER SUP

Intercept 0.1265 
(0.2126)

0.2014 
(0.4105)

13.4316 
(3.6868***)

–0.8619 
(–1.3183)

0.5644 
(1.0402)

6.7546 
(1.7184)*

BOARD_SIZE –0.1101 
(–1.8064)*

0.0752 
(1.4959)

0.0992 
(0.2659)

0.0543 
(0.7283)

0.0151 
(0.2447)

0.7690 
(1.7158)*

FEMALE –0.4945 
(–1.5630)

0.2607 
(0.9994)

–1.9779 
(–1.0212)

0.0299 
(0.0922)

–0.1956 
(–0.7276)

5.7761 
(2.9663)***

AGE_DIV 0.4949 
(1.9581)*

–0.3481 
(–1.6707)*

2.4860 
(1.6067)

1.3556 
(3.0161)***

–1.0876 
(–2.9160)***

3.0330 
(1.1225)

OWNERSHIP 0.0173 
(0.1303)

–0.2086 
(–1.9068)*

–1.0044 
(–1.2362)

–0.0055 
(–0.0389)

–0.0341 
(–0.2919)

–0.7528 
(–0.8905)

HORIZON –0.2355 
(–3.0907)***

0.2556 
(4.0688)***

–2.3265 
(–4.9874)***

–0.2048 
(–2.7136)***

0.2358 
(3.7653)***

–2.1132 
(–4.6571)***

C_SIZE 0.0800 
(1.8690)*

–0.0928 
(–2.6294)***

–0.0097 
(–0.0371)

0.0410 
(1.0200)

–0.0693 
(–2.0765)**

–0.0341 
(–0.1411)

AGE 0.0863 
(1.1523)

–0.0651 
(–1.0544)

–0.0238 
(–0.0519)

0.0882 
(1.1726)

–0.0299 
(–0.4786)

–0.1156 
(–0.2557)

Adj R2 0.1572 0.2307 0.1871 0.1823 0.2435 0.2393
F-statistics 3.7451 5.4115 4.3878 4.2801 5.7357 5.6298
p-value for F-statistics 0.0013 0.0000 0.0003 0.0004 0.0000 0.0000
N 104 104 104 104 104 104

Numbers in parentheses are t-statistics. *, **, and *** represent statistical significance at the 10%, 5%, and 1% levels, 
respectively.
Source: Own calculations.
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As far as the lack of statistical significance of our results for the gender diversity on the company’s 
management board is concerned, one vital issue should be taken into account. It is worth noting, however, 
that this result does not necessarily indicate that a fraction of female directors in the board composition 
does not affect the accuracy of the projections of future earnings revealed in the IPO prospectus. It can 
also mean that the effect of women participation in the company’s board is just too small to be detected 
[Asselain and Mould, 2010, p. 407; Bohdanowicz, 2011b, p. 84].

Referring to the results of the OLS regression analysis for supervisory board characteristics, one could 
see that a more heterogeneous supervisory board in terms of age results in more precise profit projections. 
These findings are in line with the Hypothesis H3B. Moreover, the disclosed forecasts are more pessimistic. 
Although signs for FEMALE and OWNERSHIP are similar to our expectations, again, these corporate 
governance variables lack statistical significance in explaining the accuracy of the profit forecast.

Nevertheless, some interesting outcomes provide the positive and significant coefficient for FEMALE 
and SUP. It means that the women’s presence on the supervisory board may result in earnings forecasts 
better prepared by managers than those predicted on the basis of the random walk model. What is more, a 
higher proportion of women on supervisory board is negatively correlated with AFER, which may indicate 
the positive effect of female members on earnings forecasts accuracy as stated by Hypothesis H2B. However, 
this association is still not significant. For SUP, we also find a positive and significant coefficient of the 
interaction with the supervisory board size.

Regarding the controls, our results show that in most cases, dependent variables are affected by two 
control variables HORIZON and the company size (C_SIZE). Our findings are in line with previous studies 
reporting that earnings forecasts are more accurate if the forecasted horizon is shorter [Yau and Chun, 1999; 
Lonkani and Firth, 2005; Ibrahim and Ismail, 2015; Hasan et al., 2016] and the company size is larger [Jelic 
et al., 1998; Yau and Chun, 1999; Hartnett and Romcke, 2000; Abrokwa and Nkansah, 2014; Wawryszuk-
Misztal, 2017].

5  Conclusions
Corporate governance attributes are a topic of increasing importance; nevertheless, there are some aspects 
regarding this research area that have not been surveyed. To contribute to this stream of study, we provide 
evidence on the role of supervisory and management board characteristics on earnings forecasts quality 
disclosed in prospectuses by IPO companies in Poland.

To summarize, our results imply that certain characteristics of the management and the supervisory 
board enhance the usefulness of forward-looking financial information from IPO prospectus, as some 
of board characteristics are important for the evaluation of earnings forecasts credibility at the time of 
IPO. First of all, in accordance with our expectations, the greater age diversity results in more accurate 
forecasts. This evidence may be an argument for establishing more heterogeneous boards in terms of age 
and, generally, for diversity policy among board members. Then, contrary to our expectations, we report 
that the higher management ownership results in more accurate forecasts. This finding may be useful for 
investors considering investment in shares offered to the public for the first time.
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Abstract: Due to volatile micro- and macroeconomic conditions and increasing competition, companies 
experience great difficulties in attaining required profitability. The objective of this paper is to identify 
the profitability determinants for Polish agricultural distributors in a recent period, i.e., 2006–2016. The 
potential determinants of profitability identified during the course of literature review and after interviews 
with industry experts are classified into internal and external. With the use of Spearman correlation ranks 
and regression analysis of figures relating to 24 Polish agricultural distributors, the following internal 
profitability determinants are identified: age, size, working capital components, indebtedness, salaries, 
and sales margins. Additionally, the study confirmed the influence of the following selected external 
profitability determinants: market share, unemployment rate, and several industry-specific variables. 
This paper proposes the first set of sales profitability determinants for Polish agricultural distributors. The 
results of this study are interesting for industry-level management.

Keywords: profitability, sales, return on sales (ROS), distribution, agriculture
JEL codes: M10, M41, A12, Q17, L11, L21

1  Introduction
Profitability has been, for decades, an interesting subject for many scholars and business practitioners. 
Nonetheless, because of constantly changing micro- and macroeconomic conditions, including increasing 
competition, companies still experience great difficulties in attaining required profitability. Although the 
literature on firms’ profitability is extensive, the results of various studies from different countries and different 
industries are inconsistent and tend to differ. Furthermore, the findings of different studies on specific variables 
are also frequently inconsistent or even contradictory. For example, according to Nunes et al. [2009] and Tyagi 
and Nauriyal [2017], the size of companies influences profitability in a positive way, while according to Dhawan 
[2001] and Goddard et al. [2005], it influences profitability in a negative way. It can be concluded, therefore, 
that the issue of profitability determinants, for specific industries, countries, and periods still remains an 
open question in the empirical literature. The question of what factors influence profitability of companies 
is, accordingly, of high priority for both practitioners and scholars. Based on the above considerations, the 
objective of this paper is to identify the profitability determinants for Polish agricultural distributors in a recent 
period, i.e., 2006–2016. The selection of the agricultural distribution industry stems primarily from the fact that 
this industry has not been sufficiently studied, although it plays a significant role in Polish agricultural supply 
chains, which, in turn, are significant parts of larger international food chains.

The remainder of the paper is organized as follows. Section 2 provides insight into what is already 
identified in management literature. Section 3 describes the results of interviews conducted with two industry 
experts. Section 4 contains the data extracted from various databases and explains the methodology of the 
empirical part of the study. Section 5 presents the results of the statistical verifications. Section 6 discusses 
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the results obtained, while Section 7 sums up the key findings and highlights the limitations of the research, 
points out some managerial implications, and provides indications for further research.

This study contributes to the extant literature by empirically investigating the relationships between 
sales profitability and its determinants for Polish agricultural distributors.

2  Literature review
The literature on firm profitability determinants can be, in general, classified into two major streams. Studies 
in the first stream analyze the internal determinants of firm profitability [Mahoney and Pandian, 1992; 
McGahan and Porter, 1997]. Studies in the second stream analyze the external determinants of firm profitability 
[Bowman and Helfat, 2001; McGahan and Porter, 2002; Hawawini et al., 2003]. The results of key studies in 
terms of factors identified during the course of literature review are given in the same order, respectively.

Although relationships between the age of companies and their profitability have been extensively 
studied, the findings presented in the literature are mixed. Older firms are considered to be more experienced, 
enjoy learning benefits, have better access to resources, are not prone to the liabilities of newness, as well as 
having more information, better reputation, greater access to business networks, and financial institutions; 
therefore, they are more profitable [Stinchcombe, 1965; Curran et al., 1993; Yazdanfar, 2013]. Other scholars, 
however, postulate that the relationship between firms’ age and profitability is negative. This is because 
bureaucratic ossification increases with firm’s age and, therefore, older companies become inflexible, which 
makes them less profitable, as compared to younger ones [Majumdar, 1997]. Based on the above-presented 
theoretical background and in agreement with the majority of scholars, the following is hypothesized:

H1 Age of the company positively influences the profitability of the firm.

Results of studies in various sectors and various countries most frequently indicate the positive relationship 
between the size of a firm and profitability. This is primarily because larger companies have more resources 
than smaller ones, so they can enjoy the economies of scale. Additionally, larger companies can easily 
diversify product range, which again results in increased profitability [Hall and Weiss, 1967; Nunes et 
al., 2009; Tyagi and Nauriyal, 2017]. Not all studies claim a positive relationship between the size of the 
company and profitability. Dhawan [2001] and Goddard et al. [2005] state that the relationship between 
firm size and profitability is negative. In this paper, in agreement with Hall and Weiss [1967], Nunes et al. 
[2009], and Tyagi and Nauriyal [2017], a positive relationship between the size of the firm and profitability 
is assumed. Therefore, the following hypothesis is postulated:

H2 There is a positive relationship between the firm size and the firm profitability.

The literature on relationships between working capital levels and firm profitability is extensive. The results 
of majority of studies from different countries and industries consistently show that aggressive working 
capital management, i.e., with shorter cash conversion cycle, improves the profitability of companies 
[Lazaridis and Tryfonidis, 2006; Raheman and Nasr, 2007; García-Teruel and Martínez-Solano, 2007, 
Karadagli, 2012]. Studies on the relationships between working capital components and profitability have 
also confirmed the stated negative relationships, i.e., that lower accounts receivable and inventory balances 
improve profitability [Deloof, 2003; Falope and Ajilore, 2009; Pais and Gama, 2015]. Based on the above-
presented theoretical background, the following two hypotheses are formulated:

H3 Lower accounts receivable levels improve firm profitability.

H4 Lower inventory levels improve firm profitability.

The use of debt offers several advantages to a firm, including inter alia, benefits of a tax shield on interests. 
Moreover, if the cost of equity is higher than the cost of the debt, the firm with higher debt levels tends to 
present higher profitability of equity [Abu-Tapanjeh, 2006]. Despite that, the majority of scholars claim that 
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profitability is negatively related to total gearing [Cassar and Holmes, 2003; Gedajlovic et al., 2003; Lincoln 
et al., 1996]. According to Myers [1984], profitable firms are less likely to increase debt levels, whereas 
according to Abu-Tapanjeh [2006], lower debt level decreases the risk of insolvencys, which in turn should 
increase the profitability of the company. Some scholars claim that the relationship between gearing 
and profitability is statistically insignificant [Jordan et al., 1998; Hall et al., 2000]. In agreement with the 
majority of the scholars, the following hypothesis is developed:

H5 There is a negative relationship between indebtedness and firm profitability.

A significant number of scholars claim that environment has a strong impact on firms’ financial performance 
[Boyd et al., 2005; Kandir, 2008; Ibrahim and Aziz, 2003; Barakat et al., 2016, Issah and Antwi, 2017]. Among 
the most frequently studied macroeconomic variables assumed to influence the performance of companies 
are the gross domestic product (GDP), exchange rates, inflation, interest rates, unemployment rates, stock 
exchange ratios, gold prices, and others [Gutu et al., 2015; Gurloveleen and Bhatia, 2015; Issah and Antwi, 
2017]. Based on the above considerations, the following is hypothesized:

H6 Macroeconomic environment has an impact on firm profitability.

A considerable number of studies on external profitability determinants focuses on the market share–
profitability relationship. That influence is commonly acknowledged to be positive [Szymanski et al., 1993; 
Tyagi and Nauriyal, 2017]. Dawkins et al. [2007] claim that this is primarily because the companies with 
higher market shares have higher market power and, so, they are able to charge higher sales prices. Other 
scholars claim that high market share is mainly an offshoot of high customer awareness, which results in 
deeper market penetration [Hussinger, 2008; Raymond et al., 2010]. Several recent studies have found a 
nonmonotonic, U-shaped market share–profitability relationship [Feeny and Rogers, 2000]. Accordingly, 
the following hypothesis is postulated:

H7 There is a positive relationship between market share and the profitability of a company.

During the course of literature review, several other factors determining the profitability of companies 
have been identified. These factors include, inter alia, ownership structure [Abu-Tapanjeh, 2006], lagged 
profitability, growth [Yazdanfar, 2013], internationalization [Mazur and Zaborek, 2013], customer loyalty 
[Korneta, 2018], customer satisfaction [Carù and Cugini, 1999], and research-and-development intensity 
[Tyagi and Nauriyal, 2017]. These factors, however, mainly because of data insufficiencies, are not subject 
to verifications in the empirical section of those papers.

3  Interviews with experts
Pursuant to literature review, two industry experts with more than 10 years’ experience in agricultural 
distribution have been interviewed. One of the interviewed experts is a founder and owner of the studied 
agricultural distributor, and the second one is a member of the management board at the Polish subsidiary of 
the international distributor. The objective of this part of the study is two pronged. First of all, we aim to confirm 
the relevance of the findings identified during literature review for Polish agricultural distributors. Secondly, 
our aim is to expand the study by finding potential profitability determinants not identified in the literature.

Both experts confirmed the hypotheses developed based on literature review. Additionally, the experts 
suggested to include two more variables in the study, as, in practice, these two variables are considered to 
have significant contribution to the profitability of studied companies. These two variables, with a brief 
explanation of their assumed significance, are provided below.

The interviewees indicated that a relevant product mix is the variable with the highest influence on the 
profitability of agricultural distributors. Polish agricultural distributors operate in the following five key 
segments of the market: (1) crop protection; (2) fertilizers; (3) seeds; (4) crop trading; and (5) feeds trading. 
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The most important segment of the market is crop protection because of two reasons. Firstly, the margins 
on crop protection are high. Secondly, farmers have considerable difficulties with the selection of proper 
crop protection products. Therefore, Polish distributors provide advisory services for farmers concerning 
selection of the most suitable mix of crop protection products. These advisory services are free of charge; 
however, once the farmer selects a mix of crop protection products recommended by the distributor, the 
farmers tend to buy other products also from that distributor. As a result, the distributor firm earns its 
margin. Hence, crop protection products constitute the sales driver in the Polish agricultural industry. The 
experts also indicated that, if the farms have crop diseases, this is a great opportunity to gain a new client or 
to increase the level of sales of crop protection products. The remaining four groups of products are rather 
straightforward for Polish farmers; hence, no significant advisory services are required for these products. 
The lowest margins are earned on crop and feeds trading. The margins on these products are around 1%. 
Given such low margins on these groups of products, a significant proportion of distributors focus only 
on three key segments: crop protection, seeds, and fertilizers, while they do not operate in crop and feeds 
trading. As for the specific products, the experts stated that seeds of oilseed rapes and crop protection for 
these seeds are widely acknowledged to have the highest margin. Based on these arguments, the following 
hypothesis is formulated:

H8 Sales margins influence the profitability of Polish agricultural distributors.

The second variable assumed to affect profitability is the construct of salaries. Since there is a shortage 
of skillful sales representatives in the market, the studied distributors try to attract new employees with 
higher salaries. Since sales representatives with good results are usually appreciated in their companies, 
higher salaries do not attract them, leaving distributors with the risk of overpayment of average employees. 
With respect to the aforementioned points, the following is hypothesized:

H9 There is a negative relationship between the level of salaries and a firm’s profitability.

The experts also stated that since the sales margins are low, many Polish agricultural distributors tend 
to control sales margins and other costs as a percentage of sales, so as to be profitable. In that sense, the 
interviewees suggested return on sales (ROS) to be a good proxy for profitability in the studied industry.

At the end of the interviews, the experts reviewed the list of the studied companies and confirmed that, 
according to their point of view, all significant Polish agricultural distributors have been included in the 
study.

4  Methodology
The sample for this study comprises 24 Polish agricultural distributors with figures concerning profitability 
and its determinants for 11 consecutive years between 2006 and 2016. The data used in this study originate 
from the following three data sources:

 – Commercial Court Register (CCR): The dates of incorporation of companies are obtained from this source. 
This information is used to calculate the age of the studied companies in each of the analyzed years.

 – Emerging Markets Information Service (EMIS): Financial statements of the 24 studied companies for 
the 11 consecutive financial periods between 2006 and 2016 have been obtained from this database. 
However, since the financial statements of a few companies relating to several analyzed years are not 
present in this database, the number of observations is reduced to 229. A detailed list of the companies 
with the number of studied financial observations is provided in Appendix 1.

 – Central Statistical Office (CSO): The macroeconomic figures for the periods spanning 2006–2016 have 
been obtained from this database. The stated macroeconomic figures represent both Polish economy 
and Polish agricultural industry.
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The dependent variable in this study is sales profitability, measured as the ratio of net amount to total 
amount of sales revenues (i.e., ROS). This ratio reveals the amount of profit that a business can extract from 
its total sales. Many scholars have used ROS as the measure of profitability in their studies [Baah-Acquah 
et al., 2017, Tyagi and Nauriyal, 2017; Rehman et al., 2014]. The remaining variables used in the study are 
presented and described in Table 1.

Table 1. Variables used in the study

Variable Acronym Description Source

Internal determinants of profitability
Age AGE Difference between the year of incorporation and the year of a study CCR
Size 1 SIZES Natural logarithm of sales EMIS
Size 2 SIZETA Natural logarithm of total assets EMIS
Accounts receivable ARS Ratio of accounts receivable to sales EMIS
Inventory INVS Ratio of inventory to sales EMIS
Indebtedness DTA Ratio of loans [and long-term payables] to total assets EMIS
Sales margins SM Ratio of sales margin on merchandises to sales of merchandises EMIS
Salaries PAY Ratio of salaries [with social charges] to sales EMIS
External determinants of profitability
Market share MSH Ratio of sales of the firm in a year t to sales of the 24 studied companies in a 

year t
EMIS

Market share squared MSH2 Squared market share EMIS
Crop C Yearly crop in Poland CSO
Crop – prior year CPY Prior year’s crop in Poland CSO
Oilseed rape crop OSR Crop of oilseed rapes in Poland CSO
Oilseed rape crop –  
prior year

OSRPY Prior year’s crop of oilseed rapes in Poland CSO

Agricultural prices P Average agricultural product prices [prior year = 100] in Poland CSO
Unemployment rate UR Unemployment rate in Poland CSO
Gross domestic product GDP Growth of GDP in Poland CSO
Return on sales ROS Ratio of net amount to total amount of sales EMIS

The most frequently used proxies in management studies for the size of a company are the total sales, 
the total assets, or the number of employees measured by natural logarithms [Tyagi and Nauriyal, 2017; 
Yazdanfar, 2013]. In this study, the size of the company is measured by the natural logarithm of the total 
sales (SIZES) and the total assets (SIZETA).

In order to verify the influence of the environment on the profitability of agricultural distributors, the 
following industry-specific variables are used: C, CPY, OSR, OSRPY, and P. Additionally, two other general 
macroeconomic and country-specific variables are used, viz., UR and GDP.

As some scholars claim a U-shaped market share-and-profitability relationship, in this study, MSH and 
squared MSH are used to verify H7.

The bulk of the test of significance requires the normality assumption of both the tested variables to be 
at least approximately met. Therefore, prior to computation of the statistical test of significance, the normal 
distribution of the studied variables is verified. Based on the results of these tests, adequate statistics are 
selected. Additionally, to identify the direction of influence, regression analysis is used. Results of the 
undertaken calculations are provided in the following section of the paper.

5  Results
Table 2 provides the descriptive statistics of the variables used in the study. Due to a shift in the Polish 
economy from socialism to capitalism in the early 1990s, the studied companies are relatively young, as 
their mean age in the studied period totals 7.89 years.
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Mean sales margins indicate the range of costs as a percentage of sales that the companies incur as to 
remain profitable. The reported low sales margins of 0.086 result from the fact that the studied companies 
are distributors earning only a small margin in the whole supply chain of products.

Mean growth of the GDP totaled 0.038. The minimum GDP value of 0.014 (positive) indicates that the 
studied sample includes no negative observations. Hence, it should be noted that the studied 11-year period 
does not include a recession, i.e., the study focuses only on a time of economic expansion.

The sample of studied distributor firms displays a low mean value of ROS (0.015). The maximum value 
of ROS in the studied sample is 0.07, while the minimum is 0.15 (negative). It should be noted that 18 of the 
229 ROS observations are negative; hence, the vast majority of observations are positive.

Table 2. Descriptive statistics of variables used in the study

Variables Mean SD Median Min Max Skewness Kurtosis

AGE 7.89 4 8 0 15 –0.17 –0.78
SIZES 12.54 0.96 12.61 8.95 14.23 –0.38 0.03
SIZETA 11.32 0.97 11.23 8.58 13.83 0 –0.11
ARS 0.13 0.08 0.1 0.02 0.63 2.14 6.98
INVS 0.13 0.08 0.11 0.01 0.54 2.45 8.85
DTA 0.39 1.44 0.24 0 20.01 12.12 155.46
SM 0.09 0.03 0.08 –0.08 0.15 –0.74 6.4
PAY 0.03 0.02 0.03 0 0.2 5.57 52.89
MSH 0.05 0.04 0.03 0 0.19 1.01 0.22
MSH2 0.004 0.01 0.001 0 0.03 2.16 5.78
C 35.52 4.26 35.6 26 42.7 –0.5 0.25
CPY 34.79 4.06 34.8 26 42.7 –0.23 0.44
OSR 2292.3 445.28 2219 1652 3276 0.68 –0.14
OSRPY 2222.39 507.57 2130 1450 3276 0.46 –0.48
P 104.17 12.44 99.1 86.9 126.7 0.41 –1.1
UR 0.12 0.02 0.12 0.08 0.15 –0.3 –0.73
GDP 0.04 0.02 0.04 0.01 0.07 0.43 –0.61
ROS 0.015 0.03 0.01 –0.16 0.07 –2.73 16.8
AGE 7.89 4 8 0 15 –0.17 –0.78
SIZES 12.54 0.96 12.61 8.95 14.23 –0.38 0.03

Source: Author’s compilation based on 229 observations.

Next, all the studied variables have been subjected to Doornik–Hansen and Shapiro–Wilk statistical tests. 
These tests aim to verify the normal distribution of the studied variables. Both the selected tests have the 
same null hypothesis, which states that the variables are normally distributed. The results of the undertaken 
tests are presented in Table 3.

The results of the computations presented in Table 3 indicate, assuming a P-level of 0.05, that the 
majority of variables have no normal distributions. Based on these results, the Spearman’s coefficient of 
rank correlation has been used in further research. The selected statistic is a nonparametric correlation 
based on ranked figures instead of actual ones. The Spearman statistic is used, inter alia, when the normality 
assumption is not met [Brau et al., 2009, Chan et al., 2009].

As provided in Table 4, the Spearman correlation rank coefficients are statistically significant and 
positive for the following internal profitability determinants: SIZES, SIZATA, INVS, and SM. The relationship 
between indebtedness (DTA) and ROS is also statistically significant, however, conversely to other internal 
determinants, negative. As for the external determinants of profitability, market share (MSH and MSH2) is 
positively and statistically significantly related to the profitability of the studied companies. Moreover, the 
Spearman coefficients confirmed the negative and statistically significant relationships between the factors 
C, CPY, and OSR and the dependent variable profitability.

The results of regression analysis are provided in Table 5. The regression analysis confirmed, together 
with Spearman correlation, the relationships between profitability and the variables SIZES, SIZATA, INVS, 
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SM, and DTA. Additionally, regression analysis identified statistically significant relationships between the 
remaining variables (AGE, ARS, and PAY) and ROS. Accordingly, regression analysis confirmed that all the 
studied internal determinants influence the profitability of agricultural companies.

Based on the results presented in Table 6, it can be concluded that MSH, MSH2, P, and UR affect ROS in 
a positive and statistically significant way, whereas variables C, OSR, and OSRPY influence profitability in 
a statistically significant but a negative way.

6  Discussion
The results of the regression analysis investigating the relationship between the age of companies 
and profitability are statistically significant and positive. Accordingly, H1, postulating the positive 
relationship between the age of the firm and profitability, is accepted. This finding is aligned to the 

Table 3. Results of the selected normality tests and respective P-values

Test Doornik–Hansen Shapiro–Wilk

Variable Result P (`=5%) Result P (`=5%)

AGE 9.89765 0.00709174 0.97029 9.851e-005
SIZES 6.16262 0.045899 0.97858 0.00151235
SIZETA 0.000323009 0.999839* 0.993696 0.447568*
ARS 179.122 1.27121e-039 0.81898 1.29356e-015
INVS 254.635 5.09003e-056 0.791157 8.56903e-017
DTA 21259.2 0 0.136772 4.76925e-031
SM 112.083 4.58731e-025 0.928297 4.10533e-009
PAY 812.3 4.04519e-177 0.646111 1.50604e-021
MSH 97.1915 7.85471e-022 0.889546 6.66675e-012
MSH2 278.928 2.70145e-061 0.70686 8.90185e-020
C 11.9835 0.00249926 0.92870 5.89382e-010
CPY 4.10753 0.128251* 0.916443 5.47388e-011
OSR 41.4505 9.98001e-010 0.911185 2.11768e-011
OSRPY 22.8493 1.0923e-005 0.933558 1.62383e-009
P 52.7621 3.4903e-012 0.902558 4.81683e-012
UR 17.0994 0.000193606 0.934979 2.2038e-009
GDP 24.9032 3.91139e-006 0.923325 2.01676e-010
ROS 120.817 5.82012e-027 0.74721 1.92898e-018

Note: *Significant at 5%.
Source: Author’s compilation based on 229 observations.

Table 4. Spearman correlation rank coefficients between profitability (ROS) and studied variables

Internal variable Coefficient External variable Coefficient

AGE 0.0396 MSH 0.2583 *
SIZES 0.1921 * MSH2 0.2583 *
SIZETA 0.2363 * C –0.1687 *
ARS –0.0872 CPY –0.1333 *
INVS 0.2513 * OSRPY –0.1174
DTA –0.2274 * OSR –0.1527 *
SM 0.4768 * P 0.0700
PAY –0.1188 UR 0.1279

GDP 0.0540

Notes: *Significant at α < 0.05; p > 0.1297.
Source: Author’s compilation based on 229 observations.
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Table 5. Regression analysis of profitability (dependent variable) and its internal determinants (independent variables)

Variable Coefficient Std. error t-ratio P-value

Age
AGE 0.00112157 0.00041577 2.6976 0.00751 ***
Const. 0.00596091 0.00367619 1.6215 0.10630
Size 1
SIZES 0.00701696 0.00169385 4.1426 0.00005 ***
Const. –0.0732012 0.0213076 –3.4354 0.00070 ***
Size 2
SIZETA 0.00790913 0.00166369 4.7540 <0.00001 ***
Const. –0.07471 0.0188992 –3.9531 0.00010 ***
Accounts receivable
ARS –0.0721615 0.0195378 –3.6934 0.00028 ***
Const. 0.0240339 0.00298559 8.0500 <0.00001 ***
Inventory
INVS 0.0642469 0.021065 3.0499 0.00256 ***
Const. 0.00668563 0.00313446 2.1329 0.03400 **
Indebtedness
DTA –0.00579902 0.00110973 –5.2256 <0.00001 ***
Const. 0.0170606 0.00164912 10.3453 <0.00001 ***
Sales margins
SM 0.472413 0.0559907 8.4373 <0.00001 ***
Const. –0.02593 0.00504749 –5.1372 <0.00001 ***
Salaries
PAY –0.672554 0.0910289 –7.3884 <0.00001 ***
Const. 0.0335883 0.00295768 11.3563 <0.00001 ***

Note: ***, **, and * indicate significance at the 0.01, 0.05, and 0.1 levels, respectively.
Source: Author’s compilation based on 229 observations.

results presented by Stinchcombe [1965], Curran et al. [1993], Yazdanfar [2013] and opposite to what is 
claimed by Majumdar [1997].

Both Spearman and regression coefficients confirm the statistically significant and positive relationship 
between the size of the company and its profitability. These findings support the thesis that larger companies 
enjoy economies of scale. As a result H2 postulating there is a positive relationship between the firm size 
and the firm profitability, must be accepted. Hence, the results of this study endorse the findings of other 
studies by Hall and Weiss [1967], Nunes et al. [2009], and Tyagi and Nauriyal [2017]. Simultaneously, the 
findings of this study do not confirm what has been postulated by Dhawan [2001] and Goddard et al. [2005].

The results obtained in this study are not fully aligned to the findings presented by the majority of 
scholars with respect to the findings on relationships of the working capital components with profitability, 
according to which, lower balances of accounts receivable and inventories improve profitability. This paper 
indicates that lower levels of accounts receivable and higher levels of inventories improve the profitability 
of the studied companies. As a consequence, H3 is accepted, whereas H4 must be rejected. The distribution 
industry, conversely to other industries, might require higher levels of stocks; therefore, the frequently 
identified negative relationship between stock levels and profitability in other studies has not been 
confirmed; instead, a positive relationship has been observed.

This study confirms that lower debt levels improve the firms’ profitability. Hence, H5 is accepted. These 
findings are therefore aligned to the findings presented in the literature by, inter alia, Cassar and Holmes 
[2003], Gedajlovic et al. [2003], and Lincoln et al. [1996].

The results of this study confirm that the environment influences the profitability of Polish agricultural 
distributors. Hence, H6 is accepted. The findings of this study are aligned to results presented by other scholars 
for other industries. Furthermore, the negative and statistically significant relationships between profitability 
and crop-related variables (C, CPY, OSR, and OSRPY) confirm the thesis formulated by industry experts. 
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According to the interviewees, crop protection products are sales drivers. The stated negative relationships 
indicate that if the crop produce is low, farmers are more likely to buy, in the current year and the following 
year, more crop protection products recommended by distributors. When the crop yields are low, farmers buy 
more crop protection products in order to improve crop yields. Since crop protection products are high-margin 
products, the profitability of the distributors improves. Conversely, if the crop levels are high, the farmers tend 
to spend less on crop protection products. This, in turn, does not allow distributors to earn extra margins.

The results obtained in this study confirm the positive relationship between market share of the company 
and profitability (H7). As a consequence, these results endorse what is postulated by Szymanski et al. [1993] 
and Tyagi and Nauriyal [2017]. However, the claim by Feeny and Rogers [2000] about a U-shaped market 
share-and-profitability relationship is not confirmed for Polish agricultural distributors. This is because the 
P-values obtained in the regression analysis for MSH2 are not higher than for the MSH variable.

Finally, the empirical part of the study confirms both the hypotheses developed based on experts’ 
indications, i.e., H8 and H9. Therefore, it can be concluded that higher margins and lower salaries improve 
the profitability of Polish agricultural distributors.

7  Conclusions
The profitability determinants identified during the course of literature review can be classified into internal 
and external ones. In this study, the following internal profitability determinants for Polish agricultural 
distributors have been identified: age, size, accounts receivables, inventory, indebtedness, salaries, and 

Table 6. Regression analysis of profitability (dependent variable) and its external determinants (independent variables) 

Coefficient Std. error t-ratio P-value

MSH
MSH 0.179704 0.0429658 4.1825 0.00004 ***
Const. 0.00617894 0.00262593 2.3530 0.01947 **
Squared MSH
MSH2 1.22363 0.306833 3.9879 0.00009 ***
Const. 0.0102404 0.00199168 5.1416 <0.00001 ***
Crop
C –0.000829093 0.000403887 –2.0528 0.04124 **
Const. 0.0445037 0.0145606 3.0564 0.00251 ***
Crop – prior year
CPY –0.000564952 0.0004142 –1.3640 0.17393
Const. 0.0345658 0.0145803 2.3707 0.01859 **
Oilseed rape crop
OSR –9.14215e–06 3.66473e–06 –2.4946 0.01332 **
Const. 0.0360109 0.00865928 4.1587 0.00005 ***
Oilseed rape crop – prior year
OSRPY –6.80975e–06 3.31166e–06 –2.0563 0.04090 **
Const. 0.0300963 0.00761863 3.9504 0.00010 ***
Agricultural prices
P 0.000264379 0.000134957 1.9590 0.05134 *
Const. –0.0126431 0.0141137 –0.8958 0.37131
Unemployment rate
UR 0.188311 0.0920717 2.0453 0.04198 **
Const. –0.00717373 0.010878 –0.6595 0.51026
Gross domestic product
GDP 0.0693383 0.10331 0.6712 0.50279
Const. 0.0122228 0.00420767 2.9049 0.00404 ***

Note: ***, **, and * indicate significance at the 0.01, 0.05, and 0.1 levels, respectively.
Source: Author’s compilation based on 229 observations.
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sales margins. All the stated determinants, with the exception of accounts receivables, indebtedness, and 
salaries, influence profitability in a positive way. Among the studied external profitability determinants for 
Polish agricultural distributors, this study has confirmed positive and statistically significant relationships 
between the determinants market share, crop prices, and unemployment rates on the one hand and 
profitability on the other. Additionally, the findings of this study indicate negative relationships between 
yearly crop yields and profitability of the studied companies.

The results of this study are especially interesting for industry-level management. In particular, the 
managerial implication of this research is to focus on reduction of indebtedness, accounts receivable 
balances, and salaries of Polish agricultural distributors and to reasonably increase inventories, sales 
margins, and market shares. The managers of the studied industry should also keep in mind the following 
profitability determinants, which although not manageable, should be considered through business 
operations planning process: age, size, yearly crop yields, crop prices, and unemployment rates.

This study has, however, several limitations. The sample of studied companies relates only to one 
industry and one country; the findings, therefore, might not be generalizable to other countries or other 
industries. Additionally, the studied period does not comprise the time of recession but only includes 
the time of economic expansion. Associations between the studied variables might be different during 
economic slowdowns.

The aforementioned limitations of the study are, however, a good indication for further research. 
Additionally, future research could focus on other determinants of profitability not identified in this study.
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Appendix 1: Mean values of the selected variables relating to the companies investigated in the study 

Company N AGE SIZES SIZETA ARS INVS DTA SM PAY MSH MSH2 ROS

1 Chemirol 11 10 13.905 13.17 0.207 0.153 0.102 0.125 0.031 0.136 0.019 0.052
2 Osadkowski 10 6.5 13.82 12.444 0.083 0.116 0.22 0.085 0.026 0.114 0.013 0.011
3 Agrolok 11 10 13.606 12.273 0.151 0.09 0.262 0.086 0.022 0.102 0.011 0.012
4 AmpolMerol 11 10 13.537 12.108 0.102 0.094 0.288 0.081 0.023 0.093 0.009 0.016
5 Agrosimex 11 10 12.98 11.883 0.045 0.212 0.011 0.127 0.02 0.053 0.003 0.049
6 Scandagra 11 9 13.069 11.907 0.146 0.097 0.042 0.079 0.029 0.06 0.004 –0.004
7 Agrii 11 10 13.464 11.503 0.095 0.026 0.218 0.098 0.024 0.087 0.008 0.019
8 Procam 10 10.5 12.713 11.98 0.339 0.114 0.065 0.111 0.044 0.04 0.002 0.019
9 Osadkowski-

Cebulski
11 9 12.878 11.853 0.174 0.121 0.507 0.084 0.027 0.048 0.002 0.021

10 ATR 11 9 12.191 11.193 0.217 0.11 0.52 0.075 0.022 0.025 0.001 0.009
11 AgroSieć 11 9 12.271 10.946 0.094 0.097 0.359 0.062 0.021 0.026 0.001 0.008
12 Narolco 11 8 11.069 10.132 0.172 0.152 0.343 0.091 0.027 0.008 0 0.008
13 Ulenberg 7 4 10.743 10.42 0.117 0.38 0.303 0.117 0.018 0.005 0 0.05
14 Progress Chem 6 0 11.261 9.866 0.055 0.119 0.372 0.083 0.031 0.01 0 0.01
15 Wialan 11 10 12.176 10.868 0.073 0.133 0.216 0.107 0.046 0.024 0.001 0.026
16 Kazgod 9 9 12.113 10.747 0.117 0.091 0.271 0.076 0.038 0.025 0.001 0.009
17 Agro-Efekt 10 9.4 13.059 11.826 0.093 0.109 0.31 0.088 0.029 0.055 0.003 0.019
18 AgroBakałarzewo 9 8 12.662 10.903 0.101 0.053 0.223 0.06 0.014 0.043 0.002 0.007
19 Agroskład 11 1.9 12.552 11.007 0.069 0.108 0.191 0.047 0.013 0.035 0.001 0.021
20 Agricola-Lublin 10 5.5 11.805 10.069 0.049 0.092 0.162 0.076 0.04 0.015 0 0.011
21 ChemagroTrade 9 5 11.865 10.489 0.1 0.13 0.575 0.055 0.008 0.018 0 –0.009
22 Adler Agro 11 8 11.637 10.59 0.065 0.223 0.195 0.079 0.027 0.014 0 0.013
23 Polish Agro 3 2 11.822 10.957 0.17 0.16 0.664 0.075 0.043 0.013 0 –0.042
24 Baywa 3 1 10.557 10.255 0.459 0.192 9.834 0.112 0.127 0.005 0 –0.099

Average 9.541 7.28 12.41 11.22 0.14 0.13 0.68 0.09 0.03 0.048 0.004 0.01

Note: N – number of observations.
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Abstract: The aim of this article is an extensive presentation of the fiscal policy conducted by the EU states in 
the years 2008–2015. The analysis concerns the legal regulations introduced at the EU level by the European 
Parliament and the Council, as well as the fiscal policies of governments of particular states. The first part 
of the article analyzes basic macroeconomic data in EU states concerning the level of debt, the level of 
gross domestic product (GDP) redistribution, and the level of economic growth in the analyzed period. The 
second part discusses the legal acts adopted by the European Parliament and the Council (the so-called 
‘sixpack’ and the European Fiscal Compact), aimed at improving macroeconomic balance and ensuring 
supervision over the proper functioning of national finances. The third part analyzes the discretionary 
fiscal policies pursued in EU states. The main conclusions of this article are as follows: (i) EU countries 
recorded higher national debt levels and debt growth rates between 2008 and 2015 than most non-EU 
Organisation for Economic Co-operation and Development (OECD) countries; (ii) despite legal measures 
taken by the European Council and the European Commission in the form of the sixpack and the European 
Fiscal Compact, and despite discretionary fiscal measures such as in the form of the European Economic 
Recovery Plan, five EU countries (Cyprus, Greece, Italy, Portugal, and Spain) have experienced a steady 
increase in their national debt levels; and (iii) deep reforms in the composition and level of government 
expenditure are a prerequisite for reducing national debt levels and for achieving satisfactory economic 
growth in these countries.

JEL Classification: H12 Crisis Management, H63 Debt, Debt Management, H30 General Fiscal Policy, H25 
Business Taxes and Subsidies.

1  Analysis of the economic growth rate and debt level
Fiscal policy is a function of the economic and social objectives pursued by individual governments. The 
objectives affected by governments are determined by the views of the ruling parties on the role of the 
state in the economy. Although the axis of the disputes between the representatives of different views 
is different among the developed economies of North America, Asia, or Europe, there are undoubtedly 
common grounds in the disputes that exist in all highly developed countries. These disputes concern ways 
of financing the pensions, education, and healthcare systems, as well as the regulation of the labor market. 
Each government decision in one of these areas usually has a direct impact on state fiscal policy, one of 
the main objectives of which, in terms of certain simplification, is to ensure sufficient budgetary resources 
for the implementation of government policy. Conversely, the derivatives of these decisions concerning the 
level of state expenditure are budget size, the budget surplus or deficit, the level of national debt in relation 
to gross domestic product (GDP), and the level of inflation. These basic macroeconomic values can have an 
impact on the pace of economic development and are also an important tool in how economic policy is run. 
The manner of conducting fiscal policy is particularly important in times of economic crisis, when fiscal 
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stimulus is translated relatively quickly into producer and consumer behaviors. According to Trichet [2013], 
fiscal policy for the euro area countries (i.e. countries without the ability to run their own monetary policy, 
including exchange rate policy) is currently the most important tool for conducting economic policy and 
can effectively help in cushioning the results of external crises.

Among economists and economic politicians, the main axis of disagreement over how fiscal policy 
is conducted and its consequences lies between neo-classical and neo-Keynesian economics. Simply 
speaking, neo-classical economics is in favor of a restrictive fiscal policy, while the neo-Keynesian economics 
advocates that fiscal easing during an economic crisis will put the economy back on a growth path. It is 
worth mentioning here the work of Hebous [2009] who analyzed 21 studies on the impact of an increase in 
state expenditure and 11 studies on the impact of fiscal policy on the levels of consumption, employment, 
and interest rates in highly developed states. According to Hebous [2009], the results of studies in both of 
these areas are not clear and depend to a large extent on the analyzed country and period. An additional 
problem in this type of study is the difficulty in separating the impact of fiscal policy on the economy from 
other factors.

The first stage of the analysis carried out in this work is to assess the level of indebtedness of EU states 
in relation to GDP, the level of state expenditure in relation to GDP, and the pace of economic development. 
An analysis of these basic values may give some indication of the economic development before and after 
the crisis, as well as of the easily measurable impact of currently run fiscal policy. The macroeconomic 
situation of the EU states before the financial crisis of 2008, and in particular the level of indebtedness of 
these economies and the level of redistribution of GDP through the budgets, was the result of many years of 
economic policies of individual EU state governments. The gradual increase in the redistribution of GDP and 
the expansion of social systems during periods of economic growth have led to a situation where, in most of 
the old EU member states, the level of debt in relation to GDP was already higher than 60% at the start of the 
economic crisis and therefore higher than the convergence criteria that should be met by countries wishing 
to participate fully in the economic and monetary union. Moreover, average indebtedness was also higher 
than 60% in the euro area states, and in the case of Italy and Greece, it was already above 90% in 2007.
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Figure 1. Indebtedness level (%) in relation to GDP in 2015 and GDP change in 2008–2015 in EU states.  
Source: Own calculation based on Eurostat data [http://ec.europa.eu/Eurostat, access 18/06/2018].

Figures 1 and 2 show the indebtedness levels and budget expenditures in relation to GDP in 2015 in the EU 
states. In both cases, these data are shown in comparison with the GDP change in the period 2008–2015. 
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Five countries (Spain, Cyprus, Portugal, Italy, and Greece) experienced negative GDP changes between 
2008 and 2015. This means that these countries did not experience average annual economic growth over 
a period of eight years. In these countries, the debt-to-GDP ratio exceeded 99% in 2015. The only exception 
among the EU states with the highest level of debt was Belgium, which achieved positive economic growth 
in this period despite indebtedness exceeding 99%. The relationship between overindebtedness and its 
negative impact on economic growth was described by Barro [1979] on the basis of data from the United 
States economy from 1917 to 1976, as well as in the studies by Reinhart and Rogoff [2010] concerning the 
differentiated impact of debt on the economic growth in developing and highly developed countries.
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Figure 2. Budget expenditures (%) in relation to GDP in 2015 and GDP change in 2008-2015 in EU states.  
Source: Own calculation based on Eurostat data [http://ec.europa.eu/Eurostat, access 18/06/2018].

It is worth considering the reasons for the differentiation in the level of indebtedness between EU states. As 
we can see, the nine most indebted EU states belong to the so-called old member states, and public debt 
was not reduced between 2008 and 2015 in any of these countries (see data in Annex 1). Additionally, five 
countries reached levels that make sustainable economic growth significantly more difficult. During the 
period considered, these countries achieved either negative economic growth or growth close to stagnation, 
not exceeding 1% point on average per year. Conversely, the 11 least indebted EU states are mainly the new 
member states, as well as Luxembourg, Denmark, and Sweden. The low level of debt of the new member 
states after the collapse of the Eastern Bloc and the much less developed social system are important factors 
affecting the different levels of debt of the new and old EU member states. At present, the level of GDP 
redistribution through the state budget is on average 6% points lower in the new member states than in the 
old member states, whereas the level of debt is 38% points lower in the former of these two groups. At the 
same time, it is worth emphasizing that despite the growing national debt of EU states, its average value in 
relation to GDP is still lower than that in the most developed economies of the world, Japan, and the United 
States (see data in Annex 2).

2   Legal arrangements in place to reduce the macroeconomic 
imbalance

The deepening debt crisis discussed in the previous section poses a significant risk to the stability of the 
economic and monetary union. This crisis resulted in the member states increasingly failing to comply 
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with convergence conditions and led the EU to adopt legislation in November 2011, often referred to as the 
‘sixpack’ due to the number of adopted regulations. The main objective of the measures taken was to reduce 
macroeconomic imbalance and ensure the proper functioning of national finances through preventive and 
corrective actions. According to Delivorias [2014], these provisions were intended to apply to all member 
states, although some (e.g. those regarding sanctions) should have applied only to euro area countries. The 
following regulations and directives were included in the sixpack1:
•	 Regulation (EU) No. 1173/2011 of the European Parliament and of the Council of November 16, 2011, on 

the effective enforcement of budgetary surveillance in the euro area;
•	 Regulation (EU) No. 1174/2011 of the European Parliament and of the Council of November 16, 2011, on 

enforcement measures to correct excessive macroeconomic imbalances in the euro area;
•	 Regulation (EU) No. 1175/2011 of the European Parliament and of the Council of November 16, 2011, 

amending the Regulation (EC) No. 1466/97 on the strengthening of the surveillance of budgetary posi-
tions and the surveillance and coordination of economic policies;

•	 Regulation (EU) No. 1173/2011 of the European Parliament and of the Council of November 16, 2011, on 
the prevention and correction of macroeconomic imbalances;

•	 Council Regulation (EU) No. 1177/2011 of November 8, 2011, amending the Regulation (EC) No. 1467/97 on 
speeding up and clarifying the implementation of the excessive deficit procedure; and

•	 Council Directive 2011/85/EU of November 8, 2011, on requirements for budgetary frameworks of the 
member states.

According to Delivorias [2014], the purpose of the introduced legal acts was to
•	 cover the budgetary and economic policies with the European surveillance to ensure consistency in 

policy recommendations to member states;
•	 introduce an expenditure benchmark that would be linked to the country’s medium-term budgetary 

objective, thus limiting the increase in annual government expenditure;
•	 enhance surveillance of countries by analyzing not only countries with current turnover deficits but 

also countries with current turnover surplus;
•	 allow the initiation of the excessive deficit procedure on the sole basis of the debt criterion, i.e. 60% of 

GDP;
•	 introduce a macroeconomic imbalance procedure, based on an early warning and enforcement system 

(this procedure would allow the Commission and the Council to launch a procedure requiring the 
country concerned to comply with a corrective action plan before imbalances become excessive);

•	 impose graduated financial sanctions, which could reach up to 0.5% of GDP.

The European Fiscal Compact, the Treaty on Stability, Coordination and Governance in the Economic and 
Monetary Union, entered into force on January 1, 2013. Its aim was to complement and strengthen the sixpack 
adopted earlier. The European Fiscal Compact was supplemented by the Regulation which entered into 
force on May 30, 2013, aimed at strengthening fiscal surveillance by adopting common rules for monitoring 
and assessing national budgetary plans. The Treaty was adopted by all EU states except the UK and Croatia, 
which did not ratify it after accession to the EU.

To assess the effectiveness of the sixpack and twopack systems, the European Commission conducted 
two economic reviews of the EU states by 2016. The first was published in February 2014 and concerned 
Regulation 472/2013, and the second was published in November 2014 and covered seven regulations 
(1173/2011, 1174/2011, 1175/2011, 1176/2011, 1177/2011, 472/2013, and 473/2013). The main objective of the 
second review was to determine ‘to what extent the new rules introduced by the sixpack and the twopack 
have been effective in achieving their objectives and have contributed to progress in ensuring closer 
economic policy coordination and sustained convergence of member states’ economic performances, 
while guaranteeing transparency, credibility and democratic accountability’ of the European Commission 
[2014, p. 3].

1  http://eur-lex.europa.eu/legal-content/PL/ALL/?uri=OJ:L:2011:306:TOC.
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In its report, the European Commission noted that the main problem in assessing the effectiveness of 
the implemented solutions was that it was a too short period since the introduction of the sixpack system 
(2011) and the twopack system (2013). As regards the evaluation of the effectiveness of the regulations, the 
Commission focused on three aspects:
•	 budgetary surveillance;
•	 macroeconomic imbalance procedure; and
•	 difficulties with financial stability in the euro area states.

2.1  Assessment of budgetary surveillance

The main reason for the introduction of fiscal surveillance was excessive deficit and debt levels in the 
member states. Fiscal surveillance introduced the concept of a significant deviation from the medium-term 
budgetary objective. In the euro area, the possibility of imposing financial sanctions in the case of such a 
derogation was introduced. The concept of expenditure benchmarks was also introduced to provide clear 
operational guidance to member states to help them plan their budgets. In the economic situation review, 
the Commission assessed the strengthened fiscal surveillance framework as effective. This surveillance has 
contributed to the consolidation of public finances. Most countries have met their medium-term budgetary 
objectives, and the number of countries under the excessive deficit procedure decreased from 23 in 2011 
to 11 in 2014 and to 6 in May 2016. In turn, during the period under examination by the Commission, an 
average budget deficit of the EU-28 decreased from 4.5% of GDP in 2011 to a value close to 3% of GDP 
in 2014. The EU-28 budget deficit figures for 2015, already at only 2.4%2, are a strong confirmation of the 
successful consolidation of public finances. According to the European Commission [2014], the quality of 
annual budgets and medium-term budget planning has significantly improved.

2.2  Assessment of macroeconomic imbalance procedure

The new procedure has extended the surveillance of economic policies beyond budgetary issues and 
presently it concerns (i) external imbalances, (ii) competitiveness, (iii) asset prices, as well as (iv) internal 
and external debts. The new regulations (1174/2011 and 1176/2011) provide a framework for the detection, 
prevention, and correction of macroeconomic imbalances. During the period under review, the Commission 
has produced 42 in-depth reviews as the main element of the procedure regarding macroeconomic 
imbalances. In the years 2013 and 2014, the Commission identified excessive imbalances in four countries 
(Spain, Slovenia, Italy, and Croatia) but did not submit a proposal for their official identification by the 
Council, which resulted in the excessive imbalances procedure not being triggered. According to the 
European Commission [2014, pp. 7–9], the reform programs proposed by these countries were appropriate 
to the imbalances identified.

2.3  Assessment of financial stability in euro area states

At the entry into force of the European Fiscal Compact, financial assistance related to the macroeconomic 
adjustment program was provided to four euro area member states: Greece, Ireland, Portugal, and Cyprus. 
Spain, however, only requested financial assistance to capitalize financial institutions. According to the 
European Commission [2014, pp. 9–11], these countries have made a significant progress in reducing their 
budget deficits and their total public debt is stabilizing. The situation of member states in the context of 
the Macroeconomic Imbalance Procedure is summarized in Table 1. When assessing the effectiveness of  
the measures taken by the EU institutions during the financial crisis, and in particular the adoption  
of the sixpack legislation and the Fiscal Stability Treaty, attention should be paid to reducing the number 

2  Data for 2015 from Eurostat [https://www.ec.europa.eu/Eurostat].



 Changes in the fiscal policy of EU states after the 2008 crisis   57

of countries in the excessive deficit procedure from the initial 11 to just one country, as of March 2018. 
Undoubtedly, reducing budget deficits below 3% is a step in the right direction. However, this is only a 
preliminary step toward debt reduction. It should be remembered that every budget deficit generates debt, 
even if it does not exceed 3%.

Table 1. The situation of member states in the context of the Macroeconomic Imbalance Procedure in 2017 (EU Commission 
opinion from March 2018)

Procedure category Member states

Lack of economic imbalance Austria, Belgium, Denmark. Estonia, Lithuania, Luxemburg, Latvia, Malta, Poland, Czech 
Republic, Romania, Slovakia, Hungary, United Kingdom, Finland, Slovenia

Economic imbalance Spain, Ireland, the Netherlands, Germany, Sweden, Bulgaria, France, Portugal
Excessive economic imbalance Croatia, Cyprus, Italy

Source: http://europa.eu/rapid/press-release_IP-18-1341_pl.htm (access 7/07/2018).

Only when a budget surplus is reached, it will be possible to reduce it gradually in the long term. According 
to Collignon [2013], the minimum level of fiscal consolidation should take into account the ratio of interest 
paid on debt to the total debt, which should not be higher than the amount of economic growth. Otherwise, 
there will be a permanent increase in the national debt. Despite adopting solutions making it possible to 
impose financial penalties on countries with excessive deficits, as of May 2016, the Commission had not 
taken such a step. Of course, the question arises to what extent potential financial sanctions in the form 
of an interest-bearing deposit of 0.2% of GDP are an effective mechanism to discourage deficit and debt 
reduction. Unfortunately, it is quite easy to imagine a situation in which a government planning a budget 
with excessive deficits is able to include an additional 0.2% as potential penalties.

The debt levels of EU member states, as well as their growth rates in 2008–2014, were higher than those 
of most non-EU OECD countries. Debt increased on average in non-EU OECD countries by 16% over the 
analyzed period, in old EU member states by 66%, and in new EU member states by 87%. Despite the highest 
debt growth rates in the new member states, the debt-to-GDP ratio is still at its lowest: 58% compared to 
77.9% in non-EU OECD countries and as much as 95% in the old EU member states. It is worth noting here 
that debt at the level of 95% before the crisis occurred only in the Greek and Italian economies, but today 
this level or a greater one occurs in as many as eight countries (cf. data from Annex 1). The abovementioned 
figures show the scale of the problem, which has so far not been solved3. While at the beginning of the 
financial crisis, the most indebted Greek and Italian economies accounted for approximately 12% of EU 
GDP and less than 1.54% of Greece GDP, today the percentage of GDP produced by the most indebted 
countries is close to 40% of EU GDP. After the UK leaves the EU, it will be close to 50%4. This means that 
currently almost half of the EU economy is chronically indebted and has little growth potential. A problem 
that cannot be ignored is the rising cost of servicing the debt, despite the relatively low cost of money 
associated with the very low level of interest rates of the European Central Bank (ECB). In the EU countries 
with the highest debt-to-GDP ratio, the annual cost of debt interest in relation to government revenue in 
2015 was 10.41% in Portugal, 8.73% in Italy, 8.01% in Spain, 7.92% in Greece, and 7.29% in Cyprus5. After 
a period of deflation or very low inflation, the cost of debt servicing is expected to increase. These basic 
figures show the scale of the problem still faced by the EU and, in particular, the euro area, to which all of 
the most indebted countries belong.

3   A detailed classification of countries most affected by the global crisis based on other macroeconomic variables can be found 
in Dzikowska [2015].

4   Calculation based on http://ec.europa.eu/eurostat/data/database, access 18/06/2018.
5   Calculation based on http://ec.europa.eu/eurostat/data/database, access 18/06/2018.
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3  Discretionary fiscal policy

3.1  European Economic Recovery Plan

Discretionary fiscal policy, as already indicated in the first subsection, is an important tool to reduce 
negative effects of financial crises. For EU member states, and in particular for the euro area, it is in principle 
the most important tool available to manage potential crises, mainly due to the lack of the possibility of 
running a separate monetary policy. This subsection focuses on the analysis of two aspects of fiscal policy 
in the EU states after 2008. The first aspect is the implementation of the European Economy Recovery Plan 
(EERP) and the second aspect is changing fiscal policy in terms of amending the structure of taxation6. 
The scale of the EERP was unprecedented in the economic history of the European countries to date and 
in principle can only be compared to the Paulson Plan (Emergency Economic Stabilization Act of 2008 
(EESA)), implemented in the United States in the same period, but primarily aimed at financial institutions. 
The fiscal stimulus under the EERP was planned to amount to EUR 200 billion, financed at the level of 
EUR 170 billion directly by the member states, with the remaining EUR 30 billion to come from the EU 
funds (in broad terms, the European Commission [2011]). The legal basis for the plan was Article 107(3)(b) 
Treaty on the Functioning of the European Union (TFEU), under which the EU states may implement ‘aid 
to carry out projects of general European interest or to remedy a serious disturbance in the economy of any 
Member State.’ The following instruments of government assistance to enterprises were implemented under  
the EERP:
•	 direct recapitalization;
•	 government guarantees on loans;
•	 loans at reduced interest rates;
•	 export credit insurances;
•	 investment in ecological production; and
•	 incentives to invest in company shares.

The EC approved government aid in 22 countries, of which only 19 took it up. The aid was mainly targeted 
at small- and medium-sized enterprises and could not exceed EUR 500,000. An exception was made for 
the automotive sector, which received 25% of all aid granted to enterprises; this aid was targeted at six 
automotive companies: Ford, Volvo, Saab, Opel, Peugeot and Renault. The figures in Annex 3 are a summary 
of the approved aid per country and its actual use. It is clear that the final amount of EUR 36.4 billion of aid 
used was significantly lower than the original target by the EERP of EUR 200 billion.

3.2  Changes in the structure of taxation

Summary of basic changes in the structure of taxation, i.e. changes in tax rates made in the EU states in 
the years 2008–2015, is presented in Table 2. These data show a clear trend of increasing indirect tax rates, 
i.e. value-added tax (VAT), with a simultaneous reduction in the direct tax rates of corporate income tax 
(CIT) and personal income tax (PIT), mainly in the new member states. However, these changes can be 
considered as a clear trend toward a shift of the burden from direct to indirect taxation. An increase in 
VAT rates during an economic crisis is quite easy to justify by its easy collectability and the difficulty of 

6   The study deliberately omitted the analysis of financial assistance to the financial sector. Between October 2008 and October 
2014, the Commission issued more than 450 decisions authorizing government support to the financial sector. The Commis-
sion authorized (i) provision of guarantees of EUR 4.3 trillion, of which EUR 906 billion (21%) was actually provided and only 
USD 3.3 billion was utilized; (ii) financing of financial sector capitalization at the level of EUR 1.5 trillion, of which EUR 636 
billion (43%) was used; and (iii) the value of guarantees in the form of government aid of only EUR 387 billion in 2013. The 
main objective of the financial assistance provided was to increase confidence in the financial sector.
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avoidance compared to direct taxes. At this point, it is worth noting that no country in the EU has reduced 
VAT since 2008, and as many as 20 countries have increased it7.

Conversely, the reasons for the reduction in CIT rates can be seen in two areas: global tax competition 
and competition within the EU. In both cases, the governments compete in attracting foreign investors, 
i.e. creating favorable conditions for locating foreign direct investment in a given country [Wilinski, 2013,  
pp. 90–91]. In addition, as far as intra-EU competition is concerned, it is worth noting that there is a 
significant difference in CIT rates between the new and old EU member states, with median CIT rates of 
19% and 28%, respectively, which gives a difference of 9% points. Owing to the competitive rates in the new 
member states, the countries of Western and Southern Europe have been forced to reduce their CIT rates. 
A very good example of this is the reduction in CIT in Austria, even before the financial crisis, from 34% in 
2004 to 25% in 2005.

Table 2. Changes in VAT, PIT, and CIT rates in 2008–2015 (data for EU member states)

Country VAT PIT CIT

Austria − − −
Belgium − − −
Bulgaria − − −
Croatia ↗ ↘ −
Cyprus ↗ ↗ ↗
Czech Rep. ↗ ↗ ↘
Denmark − ↘ ↘
Estonia ↗ ↘ ↘
Finland ↗ ↗ ↘
France ↗ ↗ ↗
Germany − − −
Greece ↗ ↗ ↘
Hungary ↗ ↘ ↘
Ireland ↗ ↗ −
Italy ↗ ↗ −
Latvia − ↘ −
Lithuania ↗ ↘ −
Luxemburg ↗ ↗ ↘
Malta − − −
Netherlands ↗ − ↘
Poland ↗ ↘ −
Portugal ↗ ↗ ↗
Romania ↗   −
Slovakia ↗ ↗ ↗
Slovenia ↗ ↗ ↘
Spain ↗ ↗ ↘
Sweden − ↗ ↘
UK ↗ ↗ ↘

Source: Own calculation based on Eurostat, Taxation trends in the European Union. Data for the EU member states, Iceland 
and Norway, DG Taxation and Customs Union, Luxemburg 2015.

The reason for this action by the Austrian government was the 2004 accession of the new member states 
neighboring Austria: the Czech Republic (28% CIT), Slovakia (19% CIT), and Hungary (17.6% CIT) [Eurostat, 
2015]. It should be remembered, however, that the decisions of the governments of the old member states 

7   In total, the VAT rate was increased in 22 countries, but in Romania and Latvia, the increase was only temporary, and the VAT 
rate is currently no higher in both countries than that in 2008.
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are taken not because they fear the relocation of production but to create more favorable conditions for 
development of local businesses. Taking into account the abovementioned reasons, it does not seem 
entirely clear what guided the French government to raise the already high CIT rate to 38% during the 
financial crisis while raising the VAT rate by only 0.4% points to 20%.

The analysis of the changes carried out in the tax rates of both direct and indirect taxes should also 
take into account the impact of each of these taxes on the structure of the state budget revenue. As already 
mentioned, there is now a clear trend in EU countries toward gradually increasing the importance of 
indirect tax revenues, while the importance of direct tax revenues is declining. Such an analysis is even 
more interesting if we compare the policies of individual governments in this area in the new and old 
member states. As shown in Annex 5, in the vast majority of the new member states, the share of revenue 
generated by indirect taxes is higher than in the old member states.

Such a fiscal policy in new EU member states allows for the application of lower direct tax rates, 
which, as has already been mentioned, is particularly important in the case of the amount of CIT and its 
impact on the location of foreign investments, as well as on the rate of domestic capital accumulation. It is 
worth noting that there is currently global tax competition in the area of corporate taxation. Therefore, the 
objective of the tax policy of the new member states is not to compete with the old member states but above 
all to meet global competition, which the old member states should also remember.

France and Belgium are the only EU states with debt exceeding 90% of GDP and at the same time 
with the highest CIT rates (38% and 34%, respectively, see data in Annex 4). At the same time, these 
countries have the lowest budget revenues from indirect taxes and relatively low VAT rates of 20% and 21%, 
respectively. In the context of the analysis of changes in fiscal policy that are taking place in EU countries, 
and in particular taking into account the change in the structure of budget revenues, it would be advisable 
in both countries to increase VAT rates and, at the same time, to reduce CIT rates.

4  Summary
One of the main problems of democratic systems is the dependence of political parties on voters. This leads 
to an increase in the role of the state in the economy and the distribution of privileges to various social 
groups. The result of such a policy is an increase in the redistribution of GDP through the budget and also 
often an increase in the deficit and, consequently, the debt of a country. The social resistance encountered 
between 2008 and 2015 in an attempt to reduce social benefits in Greece, Spain, and France clearly shows 
that the granting of benefits is much easier than their reduction. This is particularly relevant in the context 
of the basic conclusions of this study:
•	 The debt levels of the EU member states and their growth rates in 2008–2014 were higher than those of 

most non-EU OECD states.
•	 Despite the legal solutions introduced by the Council and the European Commission in the form of the 

sixpack and the European Fiscal Compact, as well as the discretionary fiscal measures taken, including 
the European Economic Recovery Plan, five EU states (Cyprus, Greece, Italy, Portugal, and Spain) are 
facing a permanently worsening level of public debt.

•	 In order to reduce the level of public debt and achieve satisfactory economic growth in the most indebted 
EU countries, deep reforms are needed to the structure and level of government expenditure.

•	 When assessing the effectiveness of the sixpack and the Fiscal Treaty legislative measures adopted by 
the EU institutions during the financial crisis, attention should be paid to reducing the number of coun-
tries in excessive deficit procedures from 11 to six.

•	 As regards discretionary fiscal policies, in particular as a result of changes in VAT and CIT rates, there is 
a clear trend in EU states to reduce direct tax revenues and increase indirect tax revenues. Such a change 
in the structure increases the tax competitiveness of EU states on a global scale.
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Annex 1. Indebtedness level and government expenditures in relation to GDP in 2015 year and GDP change in 2008-2015  
(data for EU member states in percentage)

Country Debt-to-GDP ratio in 2015 Government expenditures as GDP percentage GDP changes in 2008–2015

Estonia 9.7 39.5 −0.3
Luxemburg 21.4 41.5 14.0
Bulgaria 26.7 40.2 11.4
Latvia 36.4 37.2 −3.8
Romania 38.4 35.5 12.6
Denmark 40.2 55.7 −1.0
Czech Rep. 41.1 42.6 8.1
Lithuania 42.7 35.1 8.0
Sweden 43.4 50.4 10.5
Poland 51.3 41.5 25.4
Slovakia 52.9 45.6 17.6
Finland 63.1 58.3 −4.7
Malta 63.9 43.3 23.2
Netherlands 65.1 45.1 3.1
Germany 71.2 43.9 7.6
Hungary 75.3 50.7 4.3
Slovenia 83.2 48.0 −1.1
Austria 86.2 51.7 4.8
Croatia 86.7 46.9 −9.5
United Kingdom 89.2 43.0 7.0
Ireland 93.8 35.1 27.8
France 95.8 56.8 4.1
Spain 99.2 43.3 −3.5
Belgium 106.0 53.9 5.8
Cyprus 108.9 40.1 −5.3
Portugal 129.0 48.3 −5.3
Italy 132.7 50.5 −8.0
Greece 176.9 55.3 −29.5

Source: Own calculation based on Eurostat [http://ec.europa.eu/Eurostat, access 18/04/2018].

Annex 2. Indebtedness level as a percentage of GDP in OECD countries (data for 2008 and 2014)

Country 2008 2014  (%)

Old EU member states
Luxembourg 18.0 27.3 52
Sweden 41.8 48.1 15
Denmark 32.3 49.4 53
Germany 41.8 53.5 28
Finland 32.5 59.9 85
Netherland 53.8 72.9 35
Austria 68.1 92.6 36
France 64.7 98.0 51
Spain 37.1 102.4 176
United Kingdom 55.4 108.0 95
Belgium 90.3 112.0 24
Ireland 46.7 122.4 162
Italy 103.1 146.7 42
Portugal 80.2 150.2 87
Greece 126.1 181.6 44
Average value 59.5 95.0 66
New EU member states
Estonia 5.1 10.1 96
Latvia 25.9 43.8 69

(continued)
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Annex 2. Continued

Country 2008 2014  (%)

Czech Republic 30.5 52.0 70
Poland 50.2 53.0 6
Slovakia 32.8 58.0 77
Slovenia 26.7 94.0 253
Hungary 71.1 97.7 37
Average value 34.6 58.4 87
OECD countries (no EU members)
Norway 43.5 18.0 −59
Turkey** 54.0 40.6 −25
Australia 22.1 44.8 103
Canada 42.4 47.5 12
Mexico 44.0 49.9 13
Israel 103.4 92.9 −10
United States 64.0 97.1 52
Iceland*** 85.7 103.2 20
Japan 147.3 207.4 41
Average value 67.4 77.9 16

* OECD statistics are not available for Chile, South Korea, and Switzerland.
**For Turkey, the data are for 2009 instead of 2008.
***The last available data for Iceland are of 2013.
Source: OECD [http://stats.oecd.org/access: 31/06/2018].

Annex 3. State aid in EU granted for enterprises in 2009-2012 (in billion EUR)

Aid approved Aid realized

EU-27 82.9 36.4
Germany 29.6 17.7
Austria 10.2 1.8
UK 10.1 0.6
Hungary 9.7 0.3
Belgium 8.1 0.8
Greece 4 0.6
Spain 2.5 0.7
Slovenia 1.3 1.5
Sweden 1.3 1.1
Czech Republic 1.1 0.4
Portugal 0.8 0.8
Latvia 0.6 0.2
France 0.6 6.2
Luxemburg 0.5 0.6
Finland 0.5 0.9
Romania 0.4 0.4
Slovakia 0.4 0
Italy 0.4 1
Ireland 0.4 0.4
Poland 0.2 0
Estonia 0.2 0
Lithuania 0.1 0
Malta 0 0
Bulgaria 0 0
Denmark 0 0.2
Netherlands 0 0.1
Cyprus 0 0

Source: EU Commission, State aid granted under the temporary framework [http://ec.europa.eu/competition/state_aid/
scoreboard/financial_economic_crisis_aid_en.html].
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Annex 4. CIT and VAT rates in EU countries (data for 2016 in %)

Country CIT PIT

SME Others Maximum value Minimum value

New EU member states 
Bulgaria 10 10 10
Lithuania 5 15 15 15
Latvia 9 15 23 23
Cyprus 12.5 35 20
Romania 16 16 16
Slovenia 17 50 16
Czech Republic 19 22 15
Poland 19 32 18
Croatia 20 40 12
Estonia 20 20 20
Hungary 16 20.6 16 16
Slovakia 22 25 19
Malta 35 35 15
Average 18.5 26.1 16.5
Median 19 23 16
Old EU member states
Ireland 12.5 48 20
Finland 20 51.6 6.5
U.K. 20 45 20
Sweden 22 57 20
Denmark 23.5 55.8 8
Austria 25 50 36.5
Netherlands 25 52 36.5
Spain 25 28 46 19.5
Greece 29 48 22
Luxemburg 29.2 43.6 0
Portugal 17 29.5 56.5 14.5
Germany 30.2 50.5 14
Italy 31.4 48.9 23
Belgium 34 53.8 25
France 15 38 50.3 14
Average 26.5 50.5 18.6
Median 28 50.3 20

Source: Own calculation based on Eutostat, Taxation trends in the European Union. Data for the EU member states, Iceland 
and Norway, DG Taxation and Customs Union, Luxemburg 2015.

Annex 5. Income of indirect taxes as a percentage of governmental budget income in EU countries (data for 2015 in %) and 
changes in VAT rates in 2008–2015

Country Indirect taxes as a % of govern-
mental budget income

VAT as a % of governmental 
income

VAT rates before 
changes

VAT rates in 
2016

∆

Bulgaria 54.0 33.0 20.0 20.0 0.0
Croatia 52.0 35.0 23.0 25.0 2.0
Hungary 49.0 23.0 25.0 27.0 2.0
Sweden 49.0 20.0 25.0 25.0 0.0
Romania 47.0 30.0 19.0 20.0 1.0
Cyprus 44.0 24.0 17.0 19.0 2.0
Latvia 43.0 26.0 21.0 21.0 0.0
Lithuania 42.0 28.0 19.0 21.0 2.0
Estonia 42.0 26.0 18.0 20.0 2.0

(continued)
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Annex 5. Continued

Country Indirect taxes as a % of govern-
mental budget income

VAT as a % of governmental 
income

VAT rates before 
changes

VAT rates in 
2016

∆

Slovenia 40.0 23.0 20.0 22.0 2.0
Poland 39.0 21.0 22.0 23.0 1.0
Malta 39.0 23.0 18.0 18.0 0.0
Portugal 37.0 22.0 20.0 23.0 3.0
Czech Republic 37.0 21.0 19.0 21.0 2.0
UK 37.0 20.0 15.0 20.0 5.0
Greece 36.0 19.0 21.0 23.0 2.0
Ireland 36.0 19.0 21.5 23.0 1.5
Denmark 35.0 20.0 25.0 25.0 0.0
Slovakia 35.0 21.0 19.0 20.0 1.0
Italy 34.0 13.0 21.0 22.0 1.0
Finland 33.0 21.0 22.0 24.0 2.0
Spain 33.0 18.0 18.0 21.0 3.0
Austria 33.0 18.0 20.0 20.0 0.0
France 33.0 14.0 19.6 20.0 0.4
Luxemburg 33.0 19.0 15.0 17.0 2.0
Netherlands 31.0 18.0 19.0 21.0 2.0
Belgium 28.0 14.0 21.0 21.0 0.0
Germany 28.0 18.0 19.0 19.0 0.0

Bruksela 2016, s. 1-24 oraz Eutostat, Taxation trends in the European Union. Data for the EU Member States, Iceland and 
Norway, DG Taxation and Customs Union, Luxemburg 2015.
* Latvia has changed the VAT rate for one year only in 2011 to the 22% level.
**In Romania, the VAT level during 2010–2015 was 24%.
Source: Own calculation based on: European Commision, “VAT Rates Applied in the Member States of the European Union” 
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Abstract: This paper provides data-based analyses of recent interregional migration considering the 
examples of Japan and Poland. The analyses are conducted against the background of the general 
demographic and economic situations of both countries, in particular, regional disparities and economic 
growth. They aim at describing migrants’ behavior in Japan and Poland through a model consistent with the 
New Economic Geography (NEG) theory. Inspired by the model originally proposed by, the study constructs 
a migration model coherent with the NEG framework and tests the behavioral hypothesis. Interestingly, 
in both Japan and Poland, migrant behavior is responsive to stimuli stemming from the two following 
mechanisms: the relationship between the level of income inequalities and net migration toward capital 
regions; and similarly, the relationship between income inequalities movement and gross domestic product 
growth rate.

Keywords: Japan, Poland, migration, regions

1  Introduction
The history of Polish economy differs strongly from that of Japanese economy. However, data-based analyses 
prove that in both countries, there is a relationship between the level of income inequalities and migration 
toward capital zones and, similarly, there is a relationship between income inequalities movement and 
gross domestic product (GDP) growth rates.

This paper aims to present the approach proposed by Crozet [2004] to migration modeling considering the 
New Economic Geography (NEG) theory. The two countries were chosen to test the theory from two perspectives: 
firstly, from the angle of the second most advanced economy in the world (worldatlas.com), a centralized and 
homogeneous island country where decisions on migration can be assumed to be strongly linked to economic 
reasons [Kondo and Okubo, 2012, p. 3] and, secondly, from the angle of a catching-up European economy 
where economic reasons of migration can be more affected by distance and the cost of a move. Moreover, Japan 
is divided into prefectures, which can be matched with the EU regional data at level 2 (EU Nomenclature of 
Territorial Units for Statistics level 2 [NUTS-2]1), making the results of the two cases comparable.

Several attempts to estimate the above-mentioned model turned out to be unsuccessful, in both 
Japanese and Polish cases. There are diverse reasons for these failures. Among the most persuasive are the 
structures and the country distributions of the following variables: price index, wage, and unemployment 
rate. As to the first variable, in spite of the fact that, in the NEG theory, wage is determined by the price 
index, implying supply access, real data in both countries, Japan and Poland, show that the price index is 
usually higher in big cities, though the supply access to them is better than to other cities. The problem with 
the second variable is that, as also mentioned by Crozet [2000], generally, wages are not good determinants 

1 NUTS is a nomenclature providing a hierarchical structure of subnational regions covering Europe.
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of migration patterns and introduce multicollinearity to the model [Crozet, 2000, p. 18]. In consequence, 
the results, especially in the case of Japan, show that migrants’ decisions are not influenced by wage levels, 
or even that they choose regions characterized by lower wages. Besides, model estimation reveals strong 
correlation between market potential and wage terms. The third variable, unemployment rate, turns out to 
be unstable too. This can be related to the fact that, according to the Japanese data, the unemployment rate, 
e.g., in Tokyo or Osaka, is higher than that in other Japanese cities.

The above-mentioned problems with the estimation of the original equation pushed the study toward 
alternative specifications of the model, yet consistent with the NEG theory.

The novelty of this study is a modification of the Crozet [2004] approach undertaken by splitting the 
estimation of the equation in the NEG framework into two stages. First, the wage equation, as a function 
of market potential, is estimated to obtain distance and elasticity of substitution parameters. Then, the 
identified parameters are used to analyze the impact of labor market variables on interregional migration 
flows.

Still, there are not too many empirical studies on migration location choices considering the NEG 
theory, so it is worth searching for adequate examples of this theoretical approach in the real world and 
adding them to the empirical evidence on NEG.

2  Literature review
This paper is based on research on the relationship between mobility of labor and regional disparities, 
with regard to the NEG theory, where, in a world of increasing returns to scale, the locations of the factors 
of production (labor) are endogenous. First, Krugman [1991] argues that manufacturing firms tend to be 
located in regions with larger demand, but the location of demand itself depends on the distribution 
of manufacturing [Krugman, 1991, p. 483]. Moreover, Tabuchi and Thisse [2002] show the impact of 
heterogeneity of the labor force on the spatial distribution of activities. However, this paper’s methodology 
focuses on the study by Crozet [2004], wherein the author publishes a new model through which he explains 
forward linkage that relates labor migration to the geography of production through real-wage differentials 
based on the example of some European countries. Quite a similar approach was later presented by Pons 
et al. [2007], based on the example of Spain, and by Hering and Paillacar [2008], based on the example of 
Brazil.

2.1  Gravity approach

The gravity equation is a good illustration of a multidimensional reality that current research studies meet. 
This reality is made of many complex chains of indirect spatial effects and should be considered while 
analyzing migration [Behrens and Thisse, 2006, p. 8]. Though gravity modeling is mainly applied in studies 
on international trade, it also constitutes the foundation for research on migration.

Following the early Law of Gravity proposed by Newton (1687) and the analogous Ravenstein’s Laws of 
Migration (1885), numerous modifications to the formulation of the gravity model were made by introducing 
parameters to weight the influence of the sending and receiving region’s factors and by further combinations 
with alternative distance functions [van der Gaag et al., 2003, p. 18]. During the 1940s, Stouffer [1940] 
introduced the notion of intervening opportunities. In other words, the nature of the potential destination 
may be even more important than the distance in the process of migration decision.

In general, the gravity theory of migration [Stewart, 1941; Zipf, 1946; Isard, 1960] assumes that migration 
flows between regions i and j, Mij, are proportional to the population sizes in the origin and destination 
regions (Pi and Pj) and inversely proportional to the bth power of the distance between the two regions, dij, 
which is a discounting factor [Bijak, 2006, p. 13]
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i j
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Isard (1960) pointed out that the conceptions of mass and distance may be defined in different ways. 
According to his theories, the sizes of the population masses (Pi, Pj) may be substituted by some economic 
variables, such as employment or income level, and the distance may be measured in different metric units 
[Bijak, 2006, pp. 13–14].

2.2  NEG approach

The NEG approach is thought to facilitate the understanding of flows, which are, according to the 
assumptions, influenced by the dynamics of the agglomeration of economic activity. Many studies on the 
effect of distance on trade flows through the gravity equation gave birth to research on how geography 
affects the distribution of economic activity across countries [Cafiso, 2007, p. 27]. The NEG models tend to 
explain why economic activity is concentrated in some regions and not in others by using the interaction 
between trade costs and firm-level scale economies as the source of agglomeration.

Combes et al. [2008] mention that the general form of the gravity model may be linked to the  
Dixit–Stiglitz–Krugman (DSK) model (1980), which endows it with microeconomic foundations [Combes 
et al., 2008, p. 102]. Cafiso [2007] quotes, following Head and Mayer [2003], the main theoretical points that 
distinguish NEG models from other approaches to economic geography [Cafiso, 2007, p. 28]:
a) Increasing returns to scale (IRS) internal to the firm;
b) imperfect competition;
c) trade costs;
d) endogenous location of firms; and
e) endogenous location of demand.

According to Biagi et al. [2018, p. 37], mainstream economics has recognized the impacts of distance, 
agglomeration economies, and economies of scale on migration decisions. The examples of research 
dealing with NEG tools in the field of migration are the papers by Crozet [2004], Kancs [2005], Pons et al. 
[2007], and Hering and Paillacar [2008]. All the before-mentioned papers have been strongly influenced 
by the NEG approach, first presented by Tabuchi and Thisse [2002], which examines whether access to 
markets has a significant influence on migration choices. Crozet [2004] and Pons et al. [2007] perform a 
structural contrast of an NEG model that focuses on the forward linkage2 through the estimation of the 
equation in the NEG model that relates labor migrations to the geography of production through real wage 
differentials. The obtained results prove the existence of a direct relation between workers’ localization 
decisions and the market potential of the host regions. Hering and Paillacar [2008] search for the answer 
to the question whether people migrate in their capacity as consumers and choose the regions where the 
price level is low (forward linkage) or they migrate considering the production factor (backward linkage). 
The authors explore the implications derived from the following two economic frameworks: the NEG theory 
and the labor economics tradition, which stresses the role of individual characteristics as the determinants 
of spatial inequality and a possible selection bias in individual migration decisions. The main difference 
among the studies of Crozet [2004], Pons et al. [2007], and Hering and Paillacar [2008] is in the market 
potential equation. Crozet (2004) and Pons et al. (2007) present the market potential function as the inverse 
of a price index of the manufactured goods derived from the real wage equation, Hering and Paillacar 
(2008) uses the equation of the real market potential or market access, which is defined as the sum of the 
final demand addressed to region i, weighted by the accessibility from i to these markets j (the authors 
consider also the freeness – also termed phi-ness – of trade) and by the market crowding level of every 
region j. Kancs [2005] applies a canonical reduced form of the NEG model for predicting migration flows. 
He derives his estimation equation directly from the NEG theory, makes both explanatory variables and the 
migration rate endogenic, derives the utility differential, and in the end, calculates the estimator for the 
phi-ness (of trade), adopted from Baldwin et al. [2003].

2 Linkage, which links workers’ location choice with the geography of industrial production.
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As Biagi et al. [2018] notice, the use of the NEG framework for the purpose of migration flow analysis 
is rather a recent development. Studies focus on investigating the forward linkage and assume that market 
potential is the strongest migration driver [Biagi et al., 2018, pp. 37–38].

2.3  Interregional migration in recent literature

There exist several empirical studies that deal with the problem of interregional migration and present 
different approaches to this phenomenon. A review paper by Faggian et al. [2017] sums up the literature 
on the consequences of interregional migration flows (in particular, high-skilled migrant flows) on the 
economies of both receiving and sending regions. Among others, the authors summarize the definitions 
of regions in recent interregional studies, splitting them into two groups, viz., administrative regions and 
functional regions, and then breaking them down into large (NUTS-1), medium (NUTS-2), and smaller scale 
(NUTS-3) for the former group and into local labor markets, travel to work areas, and metropolitan statistical 
areas for the latter group (Faggian et al., 2017, p. 131).

Factors that have a crucial role in migration were analyzed in the chapter “Interregional migration 
analysis” of the book Handbook of Research Methods and Applications in Economic Geography [Faggian 
et al., 2014]. Based on the examples of England and the U.S., it is concluded that, in general, such individual 
attributes as education, age, gender, ethnicity, and previous migration have an impact on migration. 
However, “the main drivers for people to migrate have historically been economic” [Faggian et al., 2014, 
p. 479]. In particular, the authors describe the following variables: unemployment or job vacancies, wage 
levels, amenities/quality of life (or utility), and so on.

Moving to more specific studies, interesting works on the subject of interregional migration in Spain, 
Italy, Korea, Indonesia, Japan, and Russia can be found.

As regards Spain, researchers find – by means of the extended model by Harris and Todaro [1970] 
– that decision on migration is to a large extent influenced by labor market variables, such as wages, 
in the case of poor labor market conditions. Otherwise, labor market factors are less important in the 
migration decision-making process [Clemente et al., 2016, p. 279]. Migration in Italy has been tested for 
its effects on regional unemployment dynamics in a research by Basile et al. [2018]. The results they 
obtain are in conflict with the neoclassical view of migration, which is believed to act as an equilibrating 
force for unemployment differentials [Basile et al., 2018, pp. 19–20]. Moreover, a gravity model has been 
applied to interregional migration in Indonesia [Wajdi et al., 2017]. That study proves that income or 
economic development indicator, expressed by GDP per capita, is positively related to a concentration 
of population and that distance has a negative impact on migration flows. Moreover, population size at 
the destination turns out to be positive and statistically significant. The case of Indonesia shows that 
economic development in regions of origin triggers migration toward more developed regions [Wajdi et al., 
2017, pp. 322–323].

Interestingly, interregional migration in Korea has been analyzed in relationship with the aging society 
phenomenon, which is rather rare in the literature [Kim, 2015]. In that study, again, a gravity approach has 
been applied and proved successful. It is verified that migration flows are positively related to population 
size in the origin and the destination and that high price of land in the destination (high living costs) reduces 
all migration flows significantly. High GDP per capita in the destination was confirmed to be a strong pull 
factor for all age groups of migrants.

Last but not the least, there are two papers on interregional migration being investigated within the 
framework of the NEG theory: “Structural estimation and interregional labour migration: evidence from 
Japan”, by Kondo and Okubo [2012]; and “A model of interregional migration under the presence of natural 
resources: theory and evidence from Russia”, by Sardadvar and Vakulenko [2017]. Both articles refer to 
the approach used by Crozet [2004]; however, the first one estimates a nonlinear gravity model using 
manufacturing workers’ flows in Japan (migration flows for 1990 and 2000) and finds that the real wage 
is a key driver for migration, while the second one augments Crozet’s [2004] model using the commodities 
sector, proves that the size of this sector has positive effects on migration decision, and points that empirical 
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results support the positive effect of the size of the service sector on in-migration in Russia. It is worth 
noting that the role of wages in migration across Russian regions has been hard to assess due to ambiguous 
results [Sardadvar and Vakulenko, 2017, p. 555].

3  The gravity-type model and the data

3.1  Model construction

In this paper, at the first stage of evaluation, a gravity-type equation will be estimated. Following Crozet 
[2004, p. 445], it can be said that a gravity equation is a benchmark that allows for the identification of 
possible specification issues. The below-presented gravity model is based on the equations originally 
presented by Crozet [2004] and Pons et al. [2007].

The results of these two gravity-type equations will be compared for both Japanese and Polish internal 
migration. Generally, as the very first results show, the migration flow between two regions increases with 
the size of the destination location and decreases with the geographic distance between the two regions. 
Crozet [2004] shows that such an equation can provide a good starting point for assessing whether migrants 
are attracted by large markets. Moreover, a gravity model of such a kind allows for the identification of 
possible specification issues and provides a sound competing model to the complete NEG framework 
[Crozet, 2004, p. 445].

As to the model specifications, a proxy for the probability of finding a job in the host region would be 
the regional employment rate ERb,t-1 (more specifically, one minus unemployment rate), which is correlated 
with wages. That is why, a single variable would be defined by the wage and employment rate: wb,t-1(1-URb,t-1).  
In the case of Japan, the dummies are set as “1” for prefectures with codes 11–14 and 25–29 as the host 
regions, and in the case of Poland, a dummy is set as “1” for Masovian voivodeship as the host regions. 
This would make it possible to control for specific structural difficulties of eventual destination regions. 
Consequently, the gravity-based equation to be estimated by the ordinary least squares (OLS) method is as 
follows:
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Most data used in model estimation have been provided by Somusho Tokeikyoku (Ministry of Internal 
Affairs and Communications, Statistics Bureau) in the case of Japan and by Główny Urząd Statystyczny 
(GUS) – Bank Danych Lokalnych (Statistics Poland, Local Data Bank) in the case of Poland. Data on Japan 
are available at the prefectural level (47), while data on Poland are available at the level of NUTS-2 (16). The 
data span is from 1999 to 2008.

3.2  Results

The models show high explanatory power, and the estimated coefficients are highly significant and, 
generally, present the expected signs. In both cases, the influence of distance on migratory flows remains 
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negative. In Poland, higher wages in the host region encourage migration; nevertheless, in Japan, 
this relationship is not so clear: the coefficients are highly significant but turn negative. People tend to 
concentrate in highly populated urban areas, especially in Japan.

Interpretation of the results within the framework of the NEG theory makes it possible to analyze 
the spatial concentration of economic activity and, what is very important in this analysis, interregional 
differences. Moreover, the NEG perspective is open to any exogenous shocks, which can result in or be a part 
of the cumulative causation that influences economic development.

While analyzing the models’ results, we should have in mind such exogenous shocks for the Japanese 
and Polish economies. In the period from 2000 to 2008, we can, for instance, consider as unpredictable 
factors the following facts and their repercussions for both countries:
•	 in the case of Japan – legislation concerning temporary employment
•	 in the case of Poland – continuation of economic transformation, EU funds, EU accession
•	 in the case of both countries – the dot-com bubble (2001), the financial crisis of the late 2000s,  

and so on.

The following interpretation refers to the NEG theory by making use of the idea of agglomeration forces, in 
particular, centripetal and centrifugal forces, while analyzing the spatial divergence of the economy in both 
countries in question.

The Pearson correlation coefficient between population size and other variables, calculated by using 
Japanese and Polish data for population, unemployment rate, wages, and price index for 2000 and 
2008, shows the following. In the case of Japan, the correlation coefficient between population size and 
unemployment rate is medium positive for 2000 (0.435) and decreases to small positive in 2008 (0.122); 
correlation coefficient between population and wages is strongly positive for both 2000 (0.597) and 2008 
(0.610); and finally correlation between consumer price index (CPI) and population size is also strongly 
positive in 2000 (0.697) and 2008 (0.620). In the case of Poland, the correlation between population size and 
unemployment rate is strongly negative for 2000 (-0.626) and 2008 (-0.696); correlation between population 
size and wages is strongly positive for both 2000 (0.648) and 2008 (0.679); and the magnitude of correlation 
between population size and CPI is small negative (-0.298) for 2000 and (-0.237) 2008. These results point 
to the very interesting fact that in Japan, more populated areas are characterized by higher unemployment 
rate and higher prices. This relationship is inverse for Poland and, in more populated regions, a migrant can 
expect higher employment and relatively lower prices.

3.3  Interpretation

In Poland, higher wages in the host region encourage migration; nevertheless, in Japan, this relationship is 
not so clear; the coefficients are significant but often turn negative.

Wage probability coefficient in a Crozet [2004] model has a positive sign only for Poland. In this 
model, the coefficients for the size of the host region are both significant and negative for Japan, which 
can confirm the expected centripetal forces in the determination of the bilateral migratory flows. Yet, it is 
hard to evaluate the influence of the host region size (surface) simply, especially in Japan, where the most 
populated are relatively small regions.

Nonetheless, in the analyzed models, there is another variable that can be considered a measure of the 
regions’ size, namely, population. According to the theory, the size of the population in a region reflects 
the size of its economic sectors, namely, the manufacturing and service sectors. Furthermore, regions such 
as Tokyo-to or Osaka-fu are densely populated, although their surface is rather small compared to NUTS-2-
level statistics. Consequently, the influence of the population size of the host region in the Pons and Crozet 
models is always significant and positive, in particular for Japan. To assess its influence on the results of 
the models, an estimate “a” is presented in Table 1 and Table 2, which was calculated after subtracting the 
population variable from the model. The modification effect is easily observable: wage and employment 
probability coefficients turn highly positive and, in the Crozet model, the coefficient for region size becomes 
positive too.
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Pons et al. [2007] state that the aim of such an analysis is to provide an initial empirical estimation of 
the attraction exerted by large regions on migrants and, thus, to be able to estimate the explanatory power 
of the complete functional form derived from the NEG model. Then, assume that, in the NEG context, the 
positive relation between the migratory flow and the size of the host region has other causes: it is associated 
with the market potential of the region, which will be transferred to the price index observed there [Pons et 
al., 2007, pp. 301–303].

3.4  Conclusions

a) Japan

As to the employment, there were slight changes in this factor in Japan between 2000 and 2008. 
Employment in the service sector grew a little, while employment in the manufacturing sector 
diminished gently.

According to Eurostat data, wages in Japan in the period from 2002 to 2008 were decreasing. Japanese 
regional data show that the growth dynamics in mean wages equaled –4.98 points in 2005 (relative to 
2000). Furthermore, among the 47 prefectures, only five regions had positive growth dynamics in wages in 
2005 (to 2000). Those prefectures were (in ascending order): Fukushima, Kanagawa, Aomori, Ibaraki, and 
Ehime. This situation raises the following question: is agglomeration still the most attractive localization 
pull for employees interested in earnings maximization?

The cost of living in Japan – measured by bukka kakusa (price differences index) data – seems to be 
flat in the period in question. From 2000 to 2008, an increase in costs exceeding one point was observed 
in 13 prefectures. The highest augmentation was recorded in the following regions (in ascending order): 
Yamanashi, Tokushima, Kanagawa, Ishikawa, Hiroshima, and Okayama. During this period, the cost of 
living in metropolitan areas such as Osaka-fu, Chiba (Chiba city), Hyogo (Kobe), and Aichi (Nagoya) slightly 
decreased, while it increased by 0.8 points in Tokyo-to.

The unemployment rate in Japan was insignificantly decreasing until 2007 and then augmented.

b) Poland

In Poland, employment was diminishing gradually till 2004 and then increased. Very similar changes were 
seen in the data on wages. These two facts can be related to the intensive labor migration to other EU 
countries before 2004.

More precisely, employment in the manufacturing sector decreased until 2003 and then, in 2008, 
reached the level at the beginning of the period in question. Employment in the service sector also showed 
drops until 2003 and then began to grow.

According to the CPI, after 2003, the cost of living in Poland started to increase and, in the period 
between 2003 and 2008, grew on the average by 3.5 points. This situation was present in all voivodeships, 
in particular, in Świętokrzyskie, Warmińsko-Mazurskie, and Kujawsko-Pomorskie. Interestingly, the 
growth of the cost of living in Mazowieckie Voivodeship (Warsaw) was the smallest and equaled 2.8 
points (from 2008 to 2003). The unemployment rate in the country decreased visibly (by almost half) 
from 2000 to 2008.

The NEG model relates the regional development to the demand in that region, saying that the 
level of wages in that region stimulates in-migration and, consequently, demand. In Japan as well 
as in Poland, the wages are higher in agglomeration areas although the cost of living is also higher in 
metropolises. This means that costs do not constitute a centrifugal force strong enough to overcome 
the centripetal forces such as higher earnings, better employment possibilities, and so on. Moreover, 
in the case of Japan, locations such as Tokyo, Osaka, and Nagoya seem to be well established 
and serve as very strong gravity centers; despite this fact, in the years from 2000 to 2008, wages 
and employment in other regions grew faster, and migrants were prone to go to those cities in the  
first place.
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4  The NEG theory-based model

4.1  Theoretical approach

Modification of the Crozet [2004]-like NEG approach presented in the earlier section is based on the literature 
focused on the market potential formula applied to modeling. Very useful studies have been presented by 
Head and Mayer [2003, 2004], Aoki [2007], and Bosker et al. [2010].

Head and Mayer [2003] underline that there are three main specifications of the estimated market 
potential. The first one corresponds to the theoretical equation for the profitability of each location [Head 
and Mayer, 2003, p. 17]:

 
( )≡ σ ∏ +



 = − σ −1 +V F c RMPln ( )ln ln

j j j j j  (3)

where cj is the constant marginal cost, Fj is the plant-specific cost, Πj is net profit, and RMPj is the real 
market potential.

The second reduces the market potential to the Harris [1954] formula, which simplifies the assumed trade 
costs and neglects the impact of competitors on the location choice. The third specification follows Redding 
and Venables [2000] and separates RMPj into local and nonlocal components [Head and Mayer, 2003, p. 17].

In the study by Head and Mayer [2004], the point of departure for the theoretical and empirical data is 
the fact that the profit equation incorporates a term closely related to the market potential index, originally 
introduced by Harris [1954]:
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is the Krugman market potential, where Frj is the freeness of trade. If we set Gj = 1 and Frj = 1/drj, then Mr 
reduces to E d/

jj r j∑ , the Harris [1954] market potential measure [Head and Mayer, 2004, pp. 960–961].
The authors use the market potential measures proposed by Harris [1954] and Krugman et al. [1992] to 

estimate the effect of the market potential on the location choice of Japanese investments in Europe. Additionally, 
they estimate the border and the distance effects that determine market accessibility using a bilateral trade 
equation implied by the same model that generates the profit equation [Head and Mayer, 2004, p. 969].

Interestingly, they find that the Harris [1954] market potential outperforms the Krugman et al. [1992] 
market potential in both magnitude and fit, though originally the Harris [1954] approach is atheoretical. 
Then, they conclude that their results suggest that the downstream linkages emphasized in Krugman et al. 
[1991] are not the only, or even the main, cause of agglomeration [Head and Mayer, 2004, p. 969].

Aoki [2007] uses the market potential term as a dependent variable in an equation of expected migration 
flows and runs a two-stage estimation. First, he derives the wage equation (5)
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directly from the equation identical with that in Eq. (4), as well as the Krugman market potential term, and 
then he passes to the migration choice equation.
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Bosker et al. [2010] use the NEG model to analyze the relationship among market access, labor mobility, 
and agglomeration for China. Their NEG approach is based on the Puga [1999] model, in which the balance 
between agglomeration and spreading forces, and hence, the equilibrium spatial allocation, depends 
explicitly on the degree of interregional labor mobility [Bosker et al., 2010, p. 2].

First, the authors estimate the NEG wage equation; however, they use a simplified version, which is as 
follows:
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where ej denotes the expenditure, qj (manufacturing) represents the price index, and τij means the distance costs.
The term within parentheses constitutes the market access. The authors use GDP per capita for each 

unit as their dependent variable expenditure (income) [Bosker et al., 2010, p. 14].
Following Hanson [2005], they estimate the wage equation directly and then use the obtained 

parameters to estimate their full-blown NEG model.
Leamer and Levinsohn [1994, p. 2] say we estimate and do not test and, further, remark that we should 

work hard to establish a clear and close link between theory and data. Having this in mind and according to 
the findings by Head and Mayer [2004], in the cases of both Japan and Poland, possibly, a well-established 
model similar to the market potential formula of Harris [1954], consistent with the NEG theory in the wide 
sense, should first be estimated.

As to the migration equation, the original specification of the model is specified by Crozet [2004, p. 444]:
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The estimation of this equation did not yield satisfying results, mainly due to the above-enumerated 
reasons. Taking under consideration the calibration problems and the before-mentioned research on the 
market potential term, a new specification considering the market potential, which is similar to the concept 
of the NEG model, can be proposed as follows:
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where l denotes the distance elasticity of migration cost, b is the influence of borders on migration cost, Dij is 
a time distance, WAW is a dummy set as “1” if a migration destination belongs to the Warsaw metropolitan 
area, and MP is a market potential term.

For Japan, the migration equation takes the following form:
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where TKY is a dummy set as “1” if a migration destination region belongs to the Tokyo metropolitan area. 
The dummy denoted as OSK is set as “1” if a migration destination region belongs to the Osaka metropolitan 
area. Further, “bD” is set as “1” if the regions share a border, and Dij is a time distance. Estimation is done by 
the nonlinear least squares (NLS) method.
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Fortunately, data for both countries allow for estimation of the wage equation derived from Eq. (5). 
After taking the logarithm of both sides, we get the following:
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Substituting the term MPi with Krugman-like market potential formula, the following wage equation is 
obtained:
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where dij is the distance between regions i and j, Ej denotes the gross regional product in region j, Pj is 
the price index in region j, and wi is the payroll per worker in region i. This approach makes it possible to 
estimate sigma, the key parameter in the NEG theory-based models.

Since it is impossible to obtain s and g parameters simultaneously in migration equation estimation, a 
two-stage estimation is run. First, the wage equation, as a function of the market potential, is estimated and 
then the obtained parameters are used to estimate interregional migration flows.

4.2  Data and model estimation

The first element of the estimation constitutes the wage equation, which is as follows (11):
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Estimation of this equation makes it possible to obtain the distance parameter, g, and elasticity of 
substitution parameter, s. In the next step of the estimation, those two parameters are substituted with 
the obtained values, and we can estimate the expected share of emigrants from region j choosing to go to 
region i.

Most data used in model estimation have been provided by Somusho Tokeikyoku and Cabinet Office of 
Japan in the case of Japan and by GUS – Bank Danych Lokalnych in the case of Poland. Data on Japan are 
available at the prefectural level, while data on Poland are available at the NUTS-2 level.

4.3  Results and interpretation

The estimation of the first-stage equation, Eq. (11), for Poland, yielded the distance parameter value g = 0.15 
and elasticity of substitution parameter s = 3.1 (Table 3). After introduction of this value in the second-stage 
equation, Eq. (8), the following results are obtained (Table 4 and Table 5).

Table 3 Estimates table for the wage equation (Eq. 11) for Poland 

Poland

Parameters Dependent variables Estimate

α0 Constant term 5.847
(1.30)

Σ Elasticity of substitution 3.101**
(2.00)

Γ Distance elasticity of migration cost 0.149***
(3.26)

No. of observations 16
R2 0.683

Note: For all tables: *, **, and *** denote significance level at 10%, 5%, and 1%. The t-value is presented in parentheses.



 Modern interregional migration: Japan and Poland   77

Table 4 Estimates table for the NEG based migration equation (Eq. 8) for Poland

Poland

Parameters Dependent variables Estimate Estimate a Estimate b

a0 Constant term –53.448*** –54.192*** 275.240***
(–7.68) (–5.56) (3.43)

a1 Log (Market Potential) 2.507*** 2.538*** 2.356***
(8.07) (6.00) (7.77)

a2 Log (Unemployment Rate) 0.024
(0.11)

a3 Log (CPI) –70.181***
(4.10)

Λ Distance elasticity of migration cost 0.684*** 0.683*** 0.776***
(5.99) (5.94) (6.88)

bD Influence of borders on migration cost 2.373** 2.382** 1.702**
(2.06) (2.05) (2.37)

αW Dummy variable for Warsaw metropolitan 
area

0.419** 0.412* 0.284

(2.06) (1.93) (1.42)
No. of observations 240 240 240
R2 0.709 0.709 0.729

Note: For all tables: *, **, and *** denote significance level at 10%, 5%, and 1%. The t-value is presented in parentheses.

Table 5 Correlation matrix (Eq. 8) for Poland

Correlation matrix

ln Outmigration share ln CPI ln Unemployment rate ln MP ln Time distance

ln Outmigration share 1.000 – – – –
ln CPI –0.235 1.000 – – –
ln Unemployment rate –0.377 0.242 1.000 – –
ln MP 0.579 –0.251 –0.689 1.000 –
ln Time distance –0.667 –0.102 0.154 –0.241 1.000

The above results show that elasticity of substitution and transport cost (s and g) in Eq. (11) have the 
expected sign and are significant and that, in Eq. (8), all dependent variables are significant and that 
the overall fit of the model is good. Moreover, they confirm that a relatively higher market potential in 
a destination is an important pull factor for interregional migrants. As to the two parameters expressing 
migration cost (b and l), the first is strictly positive, the second is negative, and both are highly significant. 
The simplest interpretation of this fact is that migration flows decrease with distance. The coefficient bD is 
relatively high, which means that most migrants choose adjacent regions for outmigration. The value of the 
parameter distance elasticity of migration cost is high as well, so, in the end, long-distance migration cost 
in Poland is high. In general, Polish internal migrants, similar to those in other European countries, are 
not very mobile. However, Polish migrants are still attracted by larger labor markets with high employment 
possibilities and relatively high wages. On the other hand, migrants are discouraged from migrating to 
locations with a higher price index. Interestingly, the capital region of Warsaw is not the most attractive 
location across the country.

For Japan, the results are as shown in Tables 6, 7, and 8.
The results of the first equation, Eq. (11), for Japan show that elasticity of substitution as well as transport 

cost (s and g) have the expected sign and are highly significant. Low value of the complete coefficient on 
mobility cost g(1 − s) = −0.39 suggests a high level of regional specialization in Japan. After substituting 
the parameters of Eq. (11) with the values of the parameters obtained before, finally, it is possible to 
estimate the migration equation. All parameters in Eq. (9) are highly significant. The parameter b1 is strictly 
positive and confirms that market potential has an influence on workers’ mobility. The distance elasticity 
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Table 6 Estimates table for the wage equation (Eq. 11) for Japan 

Japan

Parameters Dependent variables Estimate

α0 Constant term –12.650 
(–0.31)

Σ Elasticity of substitution 2.327*** 
(3.64)

Γ Distance elasticity of migration cost 0.306***
(4.44)

No. of observations 47
R2 0.399

Note: For all tables: *, **, and *** denote significance level at 10%, 5%, and 1%. The t-value is presented in parentheses.

Table 7 Estimates table for the NEG based migration equation (Eq. 9) for Japan

Japan

Parameters Dependent variables Estimate Estimate a Estimate b

b0 Constant term –19.165*** –63.711*** –37.438***
(–2.69) (–7.34) (–5.29)

b1 Log (Market Potential) 0.846*** 2.537*** –0.552*
(2.98) (7.75) (–1.84)

b2 Log (Unemployment Rate) 1.313***
(8.65)

b2 Log (CPI) 11.454***
(11.78)

Λ Distance elasticity of migration cost 0.815*** 0.826*** 0.819***
 (15.99) (16.48) (16.57)

bD Influence of borders on migration cost –0.856*** –0.848*** –0.854***
(–29.94) (–29.38) (–30.60)

bT Dummy variable for Tokyo metropolitan area 2.142*** 1.931*** 1.829
(23.42) (20.71) (19.72)

bO Dummy variable for Osaka metropolitan area 0.737*** 0.567*** 0.613***
(9.97) (7.54) (8.47)

No. of observations 2,162 2,162 2,162
R2 0.511 0.527 0.541

Note: For all tables: *, **, and *** denote significance level at 10%, 5%, and 1%. The t-value is presented in parentheses.

Table 8 Correlation matrix (Eq. 9) for Japan

Correlation matrix

ln Outmigration share ln CPI ln Unemployment rate ln MP ln Time distance

ln Outmigration share 1.000 – – – –
ln CPI 0.443 1.000 – – –
ln Unemployment rate –0.041 –0.365 1.000 – –
ln MP 0.408 0.592 –0.534 1.000 –
ln Time distance –0.481 –0.119 0.175 –0.261 1.000
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of migration cost (l=0.815) and the influence of borders on migration cost, bD, prove that, in Japan, long-
distance migration cost is relatively high. Besides, a high and robust parameter for dummy variable TKY 
indicates an outstanding influence of Tokyo metropolitan area on Japanese migrants’ behavior. The value 
of the parameter for Osaka metropolitan area is also positive and strong; however, most migration flows in 
Japan are toward Tokyo area.

5  Final conclusions
This paper presents an attempt to analyze choice of migration location. Because the NEG model estimation 
met with several failures, which were mentioned earlier, the original formulation was modified on the basis 
of the before-mentioned studies on market potential formula. In spite of the fact that the new specification 
is not a pure NEG approach, the results of the modified model are consistent with the NEG theory. Migrants 
(workers) tend to choose destinations with higher market potential.

The results for both countries confirm the earlier-assumed differences between them. First, Japan is 
characterized by a very mobile population. Traditional migration destinations such as Tokyo and Osaka 
are still of great importance and Japanese tend to concentrate in metropolitan areas. Second, differences in 
wage levels and unemployment rates among the regions in Japan do not constitute significant pull factors 
for migrants. This can be related to the fact that the Japanese labor market is more controlled than the 
European labor markets and that migrants can be more attracted by regional specialization or geographic 
distribution of economic activities than by wages and employment rate.

Polish internal migration, in turn, proves to be most influenced by two fairly different factors. First, 
Polish migration occurs mainly among adjacent regions. This confirms the key role of Polish regional labor 
markets in migrants’ choice behavior (interestingly, this pattern is also present in other EU countries). In 
Poland, agglomeration forces work at the regional scale than at the country scale, as seen in Japan. Second, 
employment opportunities in a destination region act as a very important pull factor. In general, in Poland, 
bigger cities and their areas are characterized by lower unemployment rate and people tend to move to 
regional centers in search of a job.
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