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A B S T R A C T 

To discuss nonlinear connections between constructs 

of the conceptual model of individual employee per-

formance management in Slovenian service sector. 

Constructs were analyzed with the validated measure-

ment instrument, adapted to the Slovenian context due 

to preliminary research. Existence of significant non-

linear connections between them was checked by 

structural equation modeling. The software tool Warp 

PLS 5.0. based on the Warp2 algorithm was used. Ho-

listic employee development methods significantly 

improve employees’ work satisfaction, individual per-

formance, and well-being. The quality of the concep-

tual model obtained with Warp PLS 5.0 supports the 

consideration of nonlinear connections between con-

structs. They exist between the constructs of the con-

ceptual model of the individual employee performance 

management system in e.g. the Slovenian service sec-

tor. Results make employees and managers aware that 

existing performance management systems are inade-

quate. Hence, one must place this knowledge of the sit-

uation and trends of individual work performance as 

the basis for sensible management action, including 

Keywords: 

individual employee perfor-

mance management, non-

linear connections, service 

sector, structural equation 

modeling, Warp PLS 5.0. 

JEL Classification: M12, 

Personnel Management, 

Executives; Executive 
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new performance management systems based on a req-

uisitely holistic approach, focusing on the individuals 

and their performance, not on the performance man-

agement system. The designed employee performance 

model is individually oriented and applies mentoring, 

coaching, sponsorship and intergenerational coopera-

tion. It clarifies how one can use holistic employee de-

velopment to improve individual employee perfor-

mance, job satisfaction, and well-being. 

© 2020 ACE. All rights reserved. 

1. INTRODUCTION 

Authors discuss nonlinear connections between constructs of the conceptual 

model of individual employee performance management, using the structural 

equation modeling (SEM) tool Warp PLS 5.0 and the model quality, based on 

nonlinear connections. The case presents individual employees’ performance 

management in the survey among employees in Slovenian service companies. 

The traditional performance management methods failed in individual employee 

performance management; they demoralize employees, create hatred among 

them, and encourage prospective and key employees (talents) to start looking for 

work elsewhere (Garr, 2011). The basic aim here is to identify methods of indi-

vidual employee performance management to increase individual work perfor-

mance and improve employees’ mental well-being and satisfaction at work, to 

enable creativity and innovation (Šarotar Žižek et al., 2011). The theoretical 

knowledge and lessons from the empirical research helped authors answer their 

research question: R1: Does introducing individual employee performance man-

agement model with requisitely holistic employee-development methods im-

prove their job-satisfaction, psychic well-being and individual work perfor-

mance? 

Authors focused on individual employee performance management with requi-

sitely holistic employee-development methods and their impact on employee 

psychic well-being, job-satisfaction and individual work performance. Con-

structs in the conceptual model are requisitely holistic employee-development 

http://www.ae.ef.unibl.org/
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methods, e.g. coaching, mentoring, intergenerational cooperation and sponsor-

ship; employee satisfaction at work; psychic well-being, and individual work 

performance. Here, they first present the theoretical viewpoint of individual 

work performance, and hypothesis. Then they describe their research methodol-

ogy and the empirical research on individual work performance in Slovenian 

service sector companies. They discuss the obtained results and outline limita-

tions and further research possibilities, too.  

2. LITERATURE REVIEW, DEVELOPMENT  

OF HYPOTHESES AND METHODS 

2.1 Literature review 

Individual work performance 

The individual employee performance management addresses a problem within 

human resource management; it covers individual employee performance man-

agement with requisitely holistic employee-development methods in terms of 

psychic well-being and employee satisfaction. The model applies to the service 

sector. One assumes life in a knowledge society where more than 70% of em-

ployees work in the services sector (see, e.g. Hinssen, 2017).  

Individual work performance is a multi-dimensional construct with three generic 

dimensions (Koopmans et al., 2011). First, task performance refers to the pro-

fessionalism with which employees perform their core jobs. Almost all frame-

works find job performance an important dimension of individual work perfor-

mance. It expresses proficiency (i.e. competency) with which one performs cen-

tral job tasks (Campbell, 1990), including, e.g. work quantity, work quality, and 

job knowledge (Koopmans et al., 2011). Second, contextual individual work per-

formance covers employee behavior that supports the organizational, social and 

psychological environment in which one works. Various authors describe con-

textual individual work performance as non-work professionalism which in-

cludes additional efforts aimed at success, organizational behavior and interper-

sonal relationships (ibid.). Third, counterproductive behavior destroys psychic 

well-being of employees and the organization with e.g. absenteeism, late work, 

http://www.ae.ef.unibl.org/
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refusal to fulfill tasks, theft, conflicts with colleagues, deviant behavior, destruc-

tive/dangerous behavior, failure to comply with rules, lack of personal discipline, 

abuse of various substances at work, etc. (Koopmans, 2011). These three types 

of individual work performance dimensions capture the full spectrum of behav-

iors in individual work performance in almost every working environment and 

at each workplace, although they may vary per specific workplaces or work con-

tents (Koopmans et al., 2014). 

Individual employee performance management must help organizations adapt to 

environmental change proactively by identifying and designing change. For 

change in an organization to occur, employees need training, knowledge, com-

petence and necessary behavior (Koopmans et al., 2014; Armstrong, 2015). 

Requisitely holistic employee development methods  

Requisitely holistic employee-development methods include mentoring, coach-

ing, sponsorship and intergenerational cooperation as ways of developing skills 

of employees. The definition of requisitely holistic employee-development 

methods stems from findings (Mulej et al., 2008) that holism includes the whole, 

parts, relationships, and realism as a system (all methods are grouped under a 

single concept of requisitely holistic employee-development methods). There-

fore, with requisitely holistic employee-development methods, one approaches 

the intrapersonal methods of individual development in a requisitely holistic 

way: the coherent and integrated functioning of methods supports the individ-

ual’s personal development of potentials and abilities to help him/her gain more 

holism. When designing requisitely holistic employee-development methods, 

authors of this article followed other authors advocating the importance of stra-

tegic workplace relationships, which requisitely holistic employee-development 

methods encourage (Murphy and Kram, 2014).  

Requisitely holistic employee-development methods affect employees’ psychic 

well-being, satisfaction and success, although requisitely holistic employee-de-

velopment methods should primarily reduce the gap between abilities, 

knowledge, values and desirable behavior (Murphy and Kram, 2014). Individu-

als use requisitely holistic employee-development methods to develop new 

skills, better their identity and more easily face changes and challenges (Dobrow 

http://www.ae.ef.unibl.org/
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et al., 2012). One can further upgrade their reflections with the requisitely holis-

tic employee-development methods tools for training, socialization, support for 

development, and developmental relationships among employees (Noe et al., 

2003).  

Psychic well-being  

Psychic well-being is a multidimensional concept covering three models: sub-

jective emotional well-being, psychological well-being and self-determination 

(Musek, 2008). People want to feel well at work and be healthy, which is often 

difficult to achieve in the modern business world, causing often mismatches be-

tween an individual’s desires for his/her psychic well-being and the daily work 

overload and stress at work (Podjed, 2014). As a concept, psychic well-being has 

close links to individual employee performance management; many authors 

found that positive mentality and psychic well-being of employees are associated 

with better individual work performance results (Kooij et al., 2012). In this 

study, authors determined the positive impact of psychic well-being on individ-

ual work performance - a connection which various authors have highlighted 

(ibid.). 

Individual employee performance management supports the employee develop-

ment, and requisitely holistic employee-development methods influence psychic 

well-being of employees by reducing stress (Goncalves and Neves, 2012), in-

creasing awareness and self-awareness (Kingston et al., 2007), and enhancing 

their ability to manage their behavior (Danna and Griffin, 1999), which improves 

physical health and psychic well-being. 

Employee satisfaction at work 

Employee satisfaction at work is a multidimensional concept, covering psycho-

logical responses of employees to their workplace (Judge and Klinger, 2007; 

Bockerman et al., 2012). It includes general, internal and external satisfaction. 

All three forms of satisfaction have close links to internal and external motiva-

tional factors (Košir et al., 2016). Satisfaction at the workplace is one’s pleasant 

and positive emotional reaction to one’s experience with one’s work, importance 

of the inner perception of one’s values, and their connection with one’s percep-

tion of current working conditions (Jayasuriya et al., 2012). Many researchers 

http://www.ae.ef.unibl.org/
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clearly associated methods of employee development with increasing employee 

satisfaction at work and happiness (Wright et al., 2007; Jayasuriya et al., 2012). 

Research shows that employee satisfaction is largely based on psychic well-be-

ing at work (Judge and Ilies, 2002): Employees with a positive psychic well-

being are more satisfied with their work. Positive experiences, subjective well-

being, and opportunities for promotion (Kraimer et al., 2011) contribute to pro-

motion, too, as does increased employee satisfaction with job and individual’s 

reduced feeling of emotional distress.  

2.2 Development of hypotheses 

Individual work performance and requisitely holistic employee-develop-

ment methods 

Kraimer et al. (2011) studied the role of employee attitudes and development 

perceptions, in connection with the results of individual work performance. Em-

ployee perceptions of support critically improve their individual work perfor-

mance (Aguinis et al., 2013). Employee individual work performance and devel-

opment share close links; employee development is an integral part of requisitely 

holistic employee-development methods because it is directly related to the in-

dividual’s everyday experience (Aguinis et al., 2011). Employee training and 

development enable the desired individual work performance and help achieve 

organizational goals (Aguinis et al., 2011). The performance management ap-

proach, based on requisitely holistic employee-development methods, empha-

sizes a continuous growth over a longer period by identifying the strengths, de-

velopmental areas and needs of individuals. With requisitely holistic employee-

development methods, one supports the achievement of organizational goals 

(Aguinis, 2013). A long-term approach to employee development is crucial to 

achieving individual performance (Herb, 2015).  

Authors predict that requisitely holistic employee-development methods im-

prove individual work performance. By promoting learning through workplace 

practice, requisitely holistic employee-development methods directly stimulate 

learning at work and behavior toward individual work performance (Baldwin 

and Ford, 1988). 

http://www.ae.ef.unibl.org/
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Hypothesis 1: Requisitely holistic employee-development methods support indi-

vidual work performance. 

Requisitely holistic employee-development methods and psychic well-being 

Requisitely holistic employee-development functions include maintaining of re-

lationships of cooperation and interpersonal assistance and development. Inter-

personal assistance is an empathic relationship that helps reduce the distress of 

individuals and improves psychic well-being (Goetz et al., 2010). Potential psy-

chological benefits of requisitely holistic employee-development methods also 

include clients who receive support from their mentors, coaches, or sponsors, 

thereby improving their self-confidence, self-image, and self-efficacy (Seibert et 

al., 2001). An individual’s learning desire and ability are crucial in understand-

ing the effectiveness of developmental relationships and, thus, the use of requi-

sitely holistic employee-development methods. Requisitely holistic employee-

development methods improve individual’s (1) physical health, (2) psychic well-

being, and (3) the permanently desired change (Boyatzis et al., 2012). Therefore, 

we highlight the link between requisitely holistic employee-development meth-

ods and psychic well-being. 

Hypothesis 2: Requisitely holistic employee-development methods improve psy-

chic well-being. 

Requisitely holistic employee-development methods and job satisfaction  

There is evidence of a positive relationship between requisitely holistic em-

ployee-development methods and job satisfaction, as requisitely holistic em-

ployee-development methods provide a sense of sophistication and complacency 

and affect the quality improvement of work life (Allen and Eby, 2007). The in-

terpersonal relationships strengthened with requisitely holistic employee-devel-

opment methods are important sources of social support and contribute to the 

satisfaction of individuals from the social aspects of the working environment 

(Gerstner and Day, 1997). 

Many researchers noted that requisitely holistic employee-development methods 

increase the organizational productivity and financial benefits, and job satisfac-

tion of employees (Wright and Bonnet, 2007). A positive link exists between the 

http://www.ae.ef.unibl.org/
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employee development perceptions and their job satisfaction as employee as-

sessment regarding their work-related feelings (Rahman et al., 2015; Robbins, 

2012). 

Hypothesis 3: Requisitely holistic employee-development methods improve job 

satisfaction of employees 

Job satisfaction and psychic well-being of employees 

In organizational science, job satisfaction of employees is probably the most 

common and oldest operationalization of job happiness (Wright, 2005). Studies 

focusing on positive effects (Fisher, 2000; Fernandez and Moldogazier, 2015) 

showed that the positive mood is more related to internal job satisfaction. Job-

satisfaction of employees is largely based on psychic well-being at work (Judge 

and Ilies, 2002): a positive psychic well-being makes employees more satisfied 

with their work. 

Positive experiences and subjective well-being and opportunities for promotion 

(Kraimer et al., 2011) also support promotion, as does increasing job satisfaction 

and reduced feeling of emotional distress. Psychic well-being moderates the re-

lationship between job satisfaction and job performance. Consistent with 

Fredrickson’s model, performance is highest when employees like their psychic 

well-being and job satisfaction (Wright et al., 2007).  

Hypothesis 4: Psychic well-being improves job satisfaction of employees. 

Individual work performance and job satisfaction of employees 

Employees with a high level of job satisfaction generally love their job; when 

they are happy at work, they devote private time to their work activities (Bakotić, 

2016). These employees perform extraordinary, and companies with them are 

successful (Bakotić, 2016). Research revealed a positive correlation between job 

satisfaction and individual work performance (Harter et al., 2003). The change 

in the individual work performance task and contextual performance scale was 

expected to correlate moderately positively (0.30–0.50) with the change in job 

satisfaction and work engagement (Koopmans et al., 2014). The change in the 
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individual work performance by counterproductive work behavior scale was ex-

pected to correlate moderately negatively (-0.50 – -0.30) with the change in job 

satisfaction (Judge et al., 2001).  

Although studies show that motivation, work satisfaction, and individual work 

performance are interconnected and interdependent, their relationship is not lin-

ear but circular (Jalagat, 2016). We can conclude that effective individual em-

ployee performance management methods improve the performance of tasks, in-

dividual work performance, and positive well-being, by increasing overall job 

satisfaction (Herb, 2015). 

Hypothesis 5: Individual work performance methods improve employee satis-

faction at work. 

2.3 Methodology 

Measurement instrument 

A measurement instrument for the constructs of the conceptual model of indi-

vidual employee performance management was developed. An existing and val-

idated measurement instrument was used and adapted to the Slovenian context 

based on preliminary research. The measurement instruments used in the re-

search were:  

– Individual Work Performance Questionnaire (IEPQ) (Koopmans et al., 

2014); 

– Short version of Minnesota Satisfaction Questionnaire (MSQ) (Weiss et 

al., 1967);  

– Positive and Negative Affect Schedule (PANAS)(Watson et al., 1988);  

– Scales of Psychological Well-Being Measure (SPWB) (Ryff, 1989);  

– The Satisfaction with Life Scale (Diener et al., 1985);   

– The Self-determination Questionnaire based on Basic Psychological 

Needs (Ryan and Deci, 2001).  

A 5-point Likert scale, ranging from 1 (absolutely disagree) to 5 (completely 

agree), was used. The final questionnaire for the employees together with iden-

tification issues included 14 questions. 

http://www.ae.ef.unibl.org/
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Procedure 

Preliminary research 

Preliminary research is a critical phase, an integral part of the main research and 

an important component of the development of the final questionnaire. Research-

ers should not undertake research without prior preliminary testing and evalua-

tion (Callegaro et al., 2015). A pilot study was thus chosen as the method of 

preliminary research, to check the clarity of statements, the duration of the ques-

tionnaire, and the pilot study. Data for the preliminary survey were collected in 

October and November 2015. In-depth interviews also took place during the 

same period. The preliminary research was identified as an exploration, aimed 

to check and deepen the knowledge gained from scientific literature.  

To promote insights into and understanding of the problem studied and the pre-

cise definition of the statements, data were first collected through written ques-

tions along the preliminary quantitative research. On a random sample, we sur-

veyed 151 respondents. They were (1) M. Sc. students at the University of Ma-

ribor, Faculty of Economics and Business (at least 21 years old) and (2) employ-

ees at various jobs in selected Slovenian service companies. An exploratory fac-

tor analysis was performed and the Cronbach’s α calculated to verify the relia-

bility of individual constructs and sub-constructs. Based on the analysis, 7 state-

ments were excluded from the questionnaire. Callegaro and co-authors (2015) 

advised using in-depth interviews in a preliminary study to help clarify important 

constructs and sub-constructs; one can use results of in-depth interviews to eval-

uate the draft questionnaire. Authors undertook 5 in-depth interviews with ex-

perts and managers to check their understanding of individual constructs. During 

the in-depth interviews, respondents pointed out some unclear issues that were 

better explained in the final questionnaire. Thus, the number of statements in the 

final questionnaire was reduced from 129 to 122, including identification issues. 

Data collection and participants 

Slovenian business services companies were researched. Based on a random se-

lection, 334 organizations were included in the final sample, considering the 95% 

confidence level and 5% standard error; 258 (77%) of them were micro and small 

companies, 62 (19%) were mid-sized, and 14 (4%) were large companies.  

http://www.ae.ef.unibl.org/
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The questionnaire was electronic, using the open-source Web application 1Ka 

that provides support for online surveys. The survey was done on March 1, 2016 

–May 31, 2016. Employees returned 418 completed questionnaires; 401 with 

answers to all questions, 17 responded to at least 80%. The collected data were 

processed with IBM SPSS 23.0 and Warp PLS 5.0. 

Data analysis 

SEM was applied as a relatively simple tool for verifying the connections (Bol-

len, 1989). SEM is in practice most often performed with software tools LISREL, 

Smart PLS, Warp PLS 5.0, and AMOS. Warp PLS 5.0 was used; it identifies the 

non-linear relationship among the studied latent variables (Kock, 2015). When 

they are non-linear, the coefficients obtained with Warp PLS 5.0 are often higher 

than coefficients presented by other software tools; algorithm Warp PLS 5.0 uses 

partial least squares (PLS) regression, which reduces multicollinearity between 

the latent variables (Šebjan, 2015). 

Consideration of nonlinearity sometimes leads to results, markedly different 

from the corresponding linear results, particularly when the underlying relation-

ships take the form of U-curves (Kock and Gaskins, 2016). The ability of Warp 

PLS 5.0 to establish a non-linear relationship among the variables (if any) was 

used; its advantage is calculating automatically the values of the individual co-

efficients, too (Kock, 2015).  

Kock (2016) listed the following advantages of Warp PLS 5.0 compared to other 

tools: it 

– Automatically evaluates the value of the statistical significance (p) of the 

coefficients of connections, thereby determining the appropriateness of 

statistically significant correlations; 

– Automatically builds the structure of indicators; 

– Allows the user to display warped relationship charts for each connection 

among the variables in the regression curve (the term “warped” is used 

for relationships that are clearly nonlinear (Kock, 2015)); and 

– Enables the verification of multicollinearity. 
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The basic measured conceptual model was evaluated for reliability and validity. 

Content validity was used to determine the affiliation of the variable in the meas-

urement model to a particular construct. Indicator validity determined how much 

of the variance can be explained with the basic latent variable. With this respect, 

the criterion was that a latent construct should explain at least 50% of the indi-

cator’s variance (Šebjan, 2015). Composite reliability was measured with 

Cronbach’s α; it was beyond 0.6 (Tavakol and Dennick, 2011). Convergent va-

lidity was measured with the coefficient AVE or the average of the excluded 

variances. Discriminatory validity was studied with maximum shared variance 

(MSV) and average shared variance (ASV) indices. To ensure discriminant va-

lidity, the conditions that AVE > ASV and AVE > MSV (Hair et al., 2010) had 

to be satisfied. 

For the final research model, one must determine the measure of fitting the data 

to the research model. Hence, one checked the goodness of fit (GoF) index with 

the Warp PLS software support. GoF should take values between 0 and 1 (Tenen-

haus et al., 2005). 

Ten global model fit and quality indices are provided: average path coefficient 

(APC), average R-squared (ARS), average adjusted R-squared (AARS), average 

block variance inflation factor (AVIF), average full collinearity VIF (AFVIF), 

Tenenhaus’ goodness of fit (GoF), Simpson’s paradox ratio (SPR), R-squared 

contribution ratio (RSCR), statistical suppression ratio (SSR), and nonlinear bi-

variate causality direction ratio (NLBCDR) (Kock, 2015). 

3. RESULTS 

First, authors tried to build a model to study individual employee performance 

management based on the linear connections. Hence, they used the Smart PLS 

tool with the quality assessment of key indicators of a conceptual model lower 

(not statistically significant, p > 0.05) than those obtained with Warp PLS 5.0. 

As indicators obtained with Smart PLS showed no significant connections be-

tween the constructs, Warp PLS 5.0 was used to examine the nonlinear connec-

tions between them.  

Linear relationships between the pairs of latent variables—that is, those relation-

ships best described by the line - are relatively easy to interpret (Kock, 2015). 
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They suggest that an increase in one variable leads to either an increase (if the 

slope of the line is positive) or decrease (if the slope is negative) in other variable. 

Figure 1 shows that the relationship between the basic constructs in the concep-

tual model are nonlinear and could provide a much more nuanced view of the 

data and are much more difficult to explain (Kock, 2011). The ability to divide 

each figure into two parts according to the average value of the standard devia-

tion for each latent variable separately can explain data in Figure 1. Each section 

of the curve, presented in each picture, is treated separately (Kock, 2015). Figure 

1 presents the best fitting curves and data points for multivariate relationships 

between psychic well-being and comprehensive development methods (top left), 

employee satisfaction and comprehensive development methods (top middle), 

employee satisfaction and individual work performance (top right), individual 

work performance and comprehensive development methods (bottom left), and 

employee satisfaction and psychic well-being (bottom right). 

Figure 1.  Forms of connections between the constructs of basic conceptual model 

 

Source: Authors’ calculation 

Authors applied Warp PLS 5.0 in these steps: (1) determining the structural 

model, (2) determining the measurement models, (3) collecting and reviewing 

the data, (4) evaluating the PLS model, (5) evaluating the results of the PLS 

SEM, (6) evaluating the results of the PLS SEM model structure, (7) conducting 
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an advanced PLS analysis, and (8) interpreting the results and conclusions (Hair 

et al., 2014). A summary of the results obtained in this survey follows. In this 

article, we focus more on presenting the results of steps (6), (7), (8). 

The key indicators for assessing the quality of the conceptual model by Warp 

PLS 5.0 are presented hereinafter (Kock, 2015). For a final research model, one 

must determine the degree of data fit to research model. To attain this in the 

framework of PLS modeling one usually verifies communalities index, the Re-

dundancy Index and GoF (Milfelner et al., 2006), but in the context of software 

support from Warp PLS 5.0 one could only check the GoF index, keeping in 

mind the criteria of 0.1, 0.25 and 0.36 (Kock, 2015). In the PLS model, the com-

posite reliability coefficient (CR), where CR > 0.60, and AVE index, where AVE 

> 0.50, are also crucial. The measure of a critical evaluation of the structural 

model is presented by the adjusted R-squared coefficient (R2), which should be 

reviewed for each latent variable; in this case, it was beyond 0.15, reflecting the 

percentage of explained variance of latent variables in the structural model 

(Sharma and Kim, 2012). See Figure 2. 

Figure 2. The conceptual model with the results of the links between constructs  

 

Note: ** p<0.01  

Source: Authors’ calculation 
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Values of the Cronbach’s α are beyond 0.6 except for the individual work per-

formance construct, where the Cronbach’s α is slightly below 0.6 (0.584). Based 

on these values, the criterion was met demonstrating the reliability of the meas-

urement instrument. When checking the reliability of the composite, authors con-

sidered that all CR values of all constructs were beyond 0.6. This criterion was 

met, as all CR values in individual constructs were higher than 0.7. When veri-

fying the convergent validity measured with AVE, all values were found beyond 

the prescribed value 0.5, (Fornell and Larcker, 1981). The criterion CR > AVE 

was also met for all constructs. The variance inflation factor (VIF) helped authors 

examine multicollinearity. When the VIF is below 3.3, there is no multicolline-

arity. The other more conservative condition for determining multicollinearity is 

VIF > 5.0 or VIF > 10.0 (Hair et al., 2005). VIF of all constructs is less than 1.6: 

the criterion of low multicollinearity was met.  

Discriminant validity was verified with the highest total variance (MSV) and 

average total variance (ASV). When checking the MSV and ASV, the criteria 

MSV < AVE and ASV < AVE were considered (Hair et al., 2010). These results 

indicate that one can accept discriminant validity for measuring the conceptual 

model. Nomological validity was evaluated with the correlation between the con-

structs verifying the consistency of theoretical constructs; a criterion that the cor-

relation coefficients are statistically significant was used (Šebjan, 2015). The 

correlation coefficients for all constructs were statistically significant and posi-

tive; therefore, the nomological validity was accepted. Modeling the structural 

equation found that all connections between the constructs were positive and sta-

tistically significant, with a risk rate of p< 0.01. Table 1 shows the values of 

indicators evaluating the quality of the advanced conceptual model and the data 

consistency with the conceptual model.  
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Table 1. Key quality assessment indicators of conceptual model with Warp PLS 5.0 

Coefficient 
Criterion of coeffi-

cients 

Calculated values of 

indicators for model 

Average path coefficient (APC) p<0.05 0.279. p<0.001 

Average R-squared (ARS) p<0.05 0.190. p<0.001 

Average adjusted R-squared (AARS) p<0.05 0.187. p<0.001 

Average block variance inflation fac-

tor (AVIF) 

AVIF≤5.0 or 

AVIF≤3.3 
1.279 

Average full collinearity (AFVIF) 
AFVIF≤5.0 or 

AFVIF≤3.3 
1.434 

Tenenhaus goodness of fit(GoF) 

GoF≥ 0.1 (low) 

GoF≥ 0.25 (medium) 

GoF≥ 0.36 (high) 

0.339 

Simpson's paradox ratio (SPR) SPR≥0.7 or SPR=1.0 1.000 

R-squared contribution ratio (RSCR) 
RSCR≥0.9 or 

RSCR=1.0 
1.000 

Statistical suppression ration (SSR) SSR≥0.7 1.000 

Nonlinear causality direction ration 

(NLBCDR) 
NLBCDR≥0.7 1.000 

Source: Authors’ calculation 

Table 1 shows that the coefficients of the APC, ARS, and AARS were statisti-

cally significant at p< 0.05; AVIF and AFVIF were below the prescribed values 

of 3.3 or 0.5 and were suitable. GoF showed the power of the underlying con-

ceptual model; it was medium powerful (0.339), which shows the model is mod-

erately appropriate. The values of other coefficients (i.e., SPR, SSR, and 

NLBCDR) were beyond the prescribed value of 0.7, being exactly 1.000. The 

value of the Simpson’s paradox ratio coefficient (SPR) was equal to 1, indicating 

that no examples of Simpson’s paradox existed in the model (see Table 1). 

Results of SEM and structural coefficients of links of basic conceptual model are 

presented in Table 2. 
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Table 2. Structural coefficients of links of basic conceptual model 

The link between 

constructs 
Link direc-

tion 

Shape of 

link 

Direct effect 

(γ) 
f2 

Standard 

error 

RHDM→IEP + nonlinear 0.24** 0.047 0.049 

RHDM→PWB + nonlinear 0.40** 0.156 0.046 

RHDM→SAT + nonlinear 0.18** 0.064 0.048 

PWB→SAT + nonlinear 0.33** 0.175 0.047 

IEP→SAT + nonlinear 0.29** 0.135 0.046 

Note: **p<0,01; f2 – size effect, SAT – employee satisfaction at work, RHDM – com-

prehensive development methods, IEP – individual employee performance, PWB – psy-

chic well-being 

Source: Authors’ calculation 

The requisitely holistic employee-development methods have a positive, statis-

tically significant, and weak impact on individual work performance (γRHDM → 

IEP = 0.24, p < 0.01). In addition, the strength of the f2 effect is greater than 0.02 

(f2 = 0.047). Cohen’s coefficient (f2 = 0.047) showed that the effect of the pre-

dictive latent variable was small-sized. Hypothesis 1 can therefore be confirmed. 

One can also confirm hypothesis 2. The results in Table 2 indicate that requisitely 

holistic employee-development methods improve psychic well-being (γRHDM→ 

PWB = 0.40, p< 0.01). The value of Cohen’s coefficient (f2 = 0.156) shows that 

the effect of predictive latent variable is medium strong. 

Hypothesis 3 can be confirmed, too. Results in Table 2 show that requisitely 

holistic employee-development methods statistically significantly improve em-

ployee satisfaction (γRHDM → SAT = 0.18, p<0.01). Cohen’s coefficient (f2 = 0.064) 

shows that the effect of the predictive latent variable is small.  

Hypothesis 4 can also be confirmed. The results show that psychic well-being 

statistically significantly improves job satisfaction of employees (γPWB → SAT = 

0.33, p<0.01). Cohen’s coefficient (f2 = 0.175) shows medium effect of the pre-

dictive latent variable.  

Finally, results show that individual work performance statistically significantly 

improves employee satisfaction (γ IEP → SAT = 0.29, p<0.01). Cohen’s coefficient 
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(f2 = 0.135) shows medium strong effect of the predictive latent variable. There-

fore, one can confirm hypothesis 5. 

4. DISCUSSIONS 

Modeling structural equations showed nonlinear connections (influences) be-

tween the constructs in the basic conceptual model, as demonstrated by the Warp 

PLS 5.0. Normally, there are several explanations, based on content and other 

data, indicating why links are non-linear. They are so due to opinion and current 

well-being of respondents. Everybody can perceive the presented constructs dif-

ferently, and his/her answers depend on his/her environment, personality, expe-

riences, and other important factors. 

The study demonstrated that connections are statistically significant and positive. 

We confirmed all hypotheses. With requisitely holistic employee-development 

methods, e.g. coaching, mentoring, sponsorship, and intergenerational coopera-

tion, one can improve psychic well-being, individual work performance, and em-

ployee job satisfaction. Individuals who are more individually successful in their 

work are also more satisfied at work. The psychic well-being of employees at 

work improves their job satisfaction. 

The results of this research significantly contribute to the enrichment and imple-

mentation of individual work performance management, and will focus the or-

ganizational attention on the integrated and uniform use of requisitely holistic 

employee-development methods for the development of individuals and organi-

zations. This research could be used in other industries, without limit to the ser-

vice sector. Findings can also support action changing existing, traditional req-

uisitely holistic employee-development methods. 

5. CONCLUSIONS 

Historically, researchers who conducted multivariate quantitative analyses could 

use only linear algorithms in their estimation of association coefficients. This 

situation changed with the availability of software tools for nonlinear analysis, 

such as the Warp PLS 5.0 (Kock, 2011). Researchers in other fields employing 

multivariate statistical methods can now account for the existence of underlying 
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nonlinearity when estimating association coefficients of linked variables. The 

research shows that the quality of the conceptual model obtained with Warp PLS 

5.0 supports the consideration of nonlinear connections between constructs. Fur-

thermore, one can conclude that significant nonlinear connections exist between 

the constructs of the conceptual requisitely holistic employee-development 

methods in e.g. the Slovenian service sector. As we considered psychological 

constructs, we can explain that the cause of non-linearity in quantitative terms 

lies in the current opinion and well-being of individual respondents. Persons can 

perceive the presented constructs differently; therefore, the environment, person-

alities and experience of respondents, as well as other relevant factors influence 

the answers. 

5.1 Contributions to the theory 

The design of requisitely holistic employee-development methods, which is in-

dividual-oriented and based on methods of mentoring, coaching, sponsorship and 

intergenerational cooperation, contributes to the understanding of how one can 

use requisitely holistic employee-development methods to improve employee in-

dividual performance, job satisfaction, and well-being. The study showed the 

positive impact of requisitely holistic employee-development methods on indi-

vidual work performance, job satisfaction, and psychic well-being, and con-

firmed findings from similar studies from elsewhere (Jones, Woods and Guil-

laume, 2015; Aguinis, 2013, Boyatzis et al., 2012). Findings of different authors 

confirm (Bakotić, 2016; Herb, 2015) that individual work performance and psy-

chic well-being improves job satisfaction of employees (Fernandez and 

Moldogazier, 2015; Kraimer et al., 2011). 

The model is not based on the output or work results of the individual, as in the 

current employee performance management models, but focuses on the individ-

ual’s input—that is, on improving skills and competences by using requisitely 

holistic employee-development methods.  

5.2 Contributions to practice 

Results raise awareness of employees and management about the inadequacy of 

existing performance management methods. Consequently, one must place this 

knowledge of the situation and trends in the field of individual work performance 
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as the basis for sensible management action and the introduction of new perfor-

mance management methods based on a requisitely holistic approach, focused 

on the individual and his/her performance, not on the performance management 

system. Businesses should adjust their performance management to the develop-

mental cycle rather than derive information from an annual employee perfor-

mance assessment. At the forefront of the new individual work performance 

there is a change in leadership style, as traditional performance management sys-

tems no longer work, being closely linked to transaction management, where 

performance is rewarded and failure is sanctioned. Therefore, one should move 

toward a requisitely holistic approach to employees, e.g. transformational, au-

thentic, or health-friendly leadership, which is closely linked to the concept of 

“healthy” employees and healthy jobs. 

The initial step of introducing the new individual work performance manage-

ment should be the design of an internal communication system based on con-

tinuous feedback and informal interviews between employees and managers, fo-

cused on the social recognition of the individual and the use of the requisitely 

holistic employee-development methods. 

5.3 Limitations and further research possibilities 

The most important research limitations are the authors’ own measurement in-

struments for comprehensive development methods. The authors investigated 

only service sector companies, not all sectors. It would be worth applying the 

presented individual work performance model to other industries, e.g. the man-

ufacturing sector. Due to the heavy burden and the increasing demands of em-

ployers, the psychosocial risks of the employed in the production sector are in-

creasing; so it would be wise to consider individual work performance models 

that do not cause additional stress and other work-related risks to employees but 

improve satisfaction, psychic well-being, and individual work performance. 

Therefore, one should explore the possibilities of using the proposed individual 

work performance model in the production sector, too. 

Authors also see an opportunity for further research in (1) designing the national 

psychic well-being indices of individuals as employees, (2) investigating the im-

pact of the holistic individual work performance model using requisitely holistic 
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employee-development methods, and (3) examining the links between neurosci-

ence and requisitely holistic employee-development methods. 

Since people are aging, one should study the individual work performance em-

ployee management model in the context of aging workforce, to cover the key 

tasks and new roles (coach, sponsors, and mentors) in the new, agile model of 

employee performance management.  
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САЖЕТАК 

Расправа о нелинеарним везама између елемената концептуалног модела 

управљања перформанси запослених у словеначком услужном сектору. Е-

лементи су анализирани помоћу потврђеног мјерног инструмента, прила-

гођеног словеначком контексту захваљујући прелиминарним истражива-

њима. Постојање значајних нелинеарних веза између њих проверено је мо-

делирањем структуралних једначина. Кориштен је софтверски алат Warp 

PLS 5.0. заснован на алгоритму Warp2. Холистичке методе развоја запосле-

них значајно побољшавају задовољство радника, индивидуалне перфор-

мансе и благостање. Квалитет концептуалног модела добијеног помоћу 

Warp PLS 5.0 подржава разматрање нелинеарних веза између елемената. 

Оне постоје између елемената концептуалног модела система управљања 

перформансама запослених, нпр. у словеначком услужном сектору. Резул-

тати омогућавају запосленима и менаџерима свијест да су постојећи 

системи управљања перформансама неадекватни. Дакле, ово знање о ситу-

ацији и трендовима индивидуалних радних перформанси треба поставити 

као основу за разумно управљање, укључујући нове системе управљања 

перформансама засноване на неопходно холистичком приступу, фокусира-

јући се на појединце и њихове перформансе, а не на систем управљања пер-

формансама. Дизајнирани модел учинка запослених је оријентисан према 

појединцу и примјењује менторство, подучавање, спонзорство и међугене-

рацијску сарадњу. Он појашњава како се може користити холистички раз-

вој запослених за побољшање индивидуалних перформанси, задовољства 

послом и благостање запослених. 

Кључне ријечи: управљање перформансама радника, нелинеарне везе, 

услужни сектор, моделирање структуралних једначина, Warp PLS 5.0. 
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A B S T R A C T 

Neglected Tropical Diseases (NTDs) are a category of 

diseases that cause severe infection to over one billion 

people worldwide. They impact the world’s poorest peo-

ple, decrease the quality of life and productivity of em-

ployees, hinder physical and cognitive growth, contribute 

to maternal and child disease and even death. Despite the 

risks, they are overshadowed by the efforts to fight 

HIV/AIDS, malaria and tuberculosis, and considered to 

be “other diseases” that are not really catered for. Hence, 

this paper analyzed the economic burden of neglected 

tropical diseases in Africa from 2000 to 2018. Data used 

were Gross Domestic Product (GDP), human African 

trypanosomiasis reported cases, current health spending, 

net official development assistance, consumer price in-

dex and exchange rate. The second-generation economet-

ric methods were employed: cross sectional dependence, 

slope homogeneity, Westerlund cointegration, Pesaran 

and Smith MG, Pesaran CCEMG and Eberhardt and Teal 

AMG estimation. Findings confirm the following: first, 

cross-sectional dependence and slope heterogeneity exist 

among African countries; second, there is a long run re-

lationship between GDP and NTDs; third, NTDs im-

pacted negatively and significantly GDP, therefore, they 

stand as a serious detriment to economic growth in Af-

rica. The study suggested that governments in Africa 

should raise funds to eradicate NTDs and provide an im-

provement of the environmental conditions that lead to 

their spread, such as clean water, enhanced sanitation in-

itiatives and vector control. 

© 2020 ACE. All rights reserved. 
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1. INTRODUCTION 

Neglected tropical diseases (NTDs) are a complex category of infections defined 

by the World Health Organization (WHO) as diseases primarily infecting low-

income communities in tropical countries, causing a substantial burden of mor-

bidity and some mortality, and thus perpetuating the cycle of poverty. They are 

an ever-growing list of tropical predominant infections that are ignored compared 

to the “big three”: malaria, tuberculosis (TB), and HIV/AIDS (Norris, Adelman, 

Spantchak&Marano, 2012; Mwiinde et al, 2017;). These diseases are called “ne-

glected” because they affect the poorest, the most vulnerable and the most ne-

glected populations, and because they have been relatively unknown and over-

looked for decades.As of 2017, the World Health Organization categorizes the 

following communicable diseases as neglected tropical diseases (NTDs):Buruli 

Ulcer, Chagas disease, Chromoblastomycosis, Cysticercosis, Dengue fever, Dra-

cunculiasis (Guinea Worm Disease), Echinococcosis, Fascioliasis, Human Afri-

can Trypanosomiasis (African Sleeping Sickness), Leishmaniasis, leprosy (Han-

sen’s disease), Lymphatic Filariasis, Mycetoma, Onchocerciasis, Rabies, Schis-

tosomiasis, Soil – transmitted Helminths (STH) (Ascaris, Hookworm and Whip-

worm, Trachoma and Yaw) (Centre for Disease Control, 2020; WHO, 2020). 

These diseases pose a huge threat to the world and currently affect more than one 

billion people worldwide (Aerts, Sunyoto, Tediasi&Sicuri, 2017; Engels & Zhou, 

2020; WHO, 2020). 

Recognizing the importance of good health as a key to sustainable development 

and the challenge of neglected tropical diseases on the 2030 agenda for improving 

well-being, it was included as a part of the United Nations’ Sustainable Develop-

ment Agenda in 2015.Goal 3.3 of the agenda is tracked with the predictor: “By 

2030, AIDS epidemics ends, as well as tuberculosis, malaria and neglected trop-

ical diseases and battle against hepatitis, waterborne diseases and other communi-

cable diseases.” It is frustrating that less than 10 years to the completion of the 

Sustainable Development Goals, neglected tropical diseases (NTDs) continue to 

cause serious infection for over a billion people worldwide, affecting the world’s 

poorest people, often impairing physical and cognitive growth, leading to mater-

nal and child disease and death, making it difficult to farm or earn a living and 
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reducing workforce productivity (United Nations, 2015; CDC, 2020; WHO, 

2020). 

Human African trypanosomiasis (HAT) also known as sleeping sickness is one 

of the 17 neglected tropical diseases reported by the World Health Organization 

(WHO), and has also been targeted for elimination by 2020 (WHO, 2017). De-

pending on the parasite involved, the disease takes 2 forms: first, Trypanosoma 

brucei gambiense found in 24 countries in western and central Africa. At present, 

this type accounts for 98 percent of recorded cases of sleeping sickness and causes 

a chronic infection, and the second is Trypanosoma brucei rhodesiense found in 

13 countries in eastern and southern Africa. This form now accounts for fewer 

than 2 per cent of recorded cases and causes acute infection (Bukachi, 

Wandabba&Nyamongo, 2017; WHO, 2020). 

African countries currently bear approximately 40 percent of the global NTD bur-

den. However, progress has been made over the years in resolving NTDs in the 

continents. For instance, in February 2018 Kenya became the 41st country in the 

African region out of 47 Member States to be certified free of Guinea worm dis-

ease. Ghana also removed trachoma in May 2018 and Togo prevented lymphatic 

filariasis in 2019. Leprosy is now eliminated as a public health issue, and human 

African trypanosomiasis identified by the World Health Organization (WHO) is 

still moving towards elimination by 2020 (WHO, 2020; CDC, 2020). While the 

confirmed number of new cases of human African trypanosomiasis chronic type 

(T. b. gambiense) decreased by 97 percent between 1999 and 2018, from 27,862 

to 953, over the same period, the number of newly recorded cases of acute human 

African trypanosomiasis (T.b. rhodesiense) decreased by 96 per cent from 619 to 

24 (Gryapong, Nartey, Oti& Page, 2016; WHO, 2020). 

Nonetheless, the period of less than 8 months before the end of 2020 was marked 

by the elimination of the disease and the huge amount given to African countries 

to reduce the threat. However, it is disheartening that, according to WHO (2020), 

more than 70% of the confirmed cases have occurred in the Democratic Republic 

of Congo in the last 10 years. Angola, Central African Republic, Chad, Congo, 

Gabon, Mali, Malawi and South Sudan have announced between 10 and 100 new 

cases in 2018. Cameroon, Côte d'Ivoire, Equatorial Guinea, Mali, Kenya, 

Uganda, United Republic of Tanzania, Zambia and Zimbabwe have announced 
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between 1 and 10 new cases in 2018. While, countries such as Burkina Faso, 

Ghana, and Nigeria, have reported sporadic cases in the last 10 years.The prob-

lem, therefore, is what is the effect that NTDs have on economic growth in Af-

rica? While many studies in the field of NTDs have been reviewed over the years, 

the emphasis in the field of human African trypanosomiasis has always been ne-

glected, as it is considered to be one of the least prevalent among 17 diseases. 

The aim of this study is therefore to investigate the burden of neglected tropical 

diseases in Africa, taking the case of human African trypanosomiasis into ac-

count. 

The contribution of this paper is as follows: first, the application of Breusch-Pa-

gan (1980) LM, Pesaran (2004) Scaled LM, Baltagi, Feng and Kao (2012) Bias-

Corrected Scaled LM and Pesaran CD tests to assess the presence of cross-section 

dependency between selected African countries. Second, the use of the Roy-Zell-

ner test suggested by Baltagi (2008) and Swamy (1970) as a parameter stability 

test to assess the presence of slope heterogeneity in a panel data model for ne-

glected tropical diseases and economic growth in selected African economies. 

The use of the Westerlund Cointegration Test to test the existence of a long-term 

relationship and, finally, the use of second generation econometric estimation 

techniques (The Pesaran and Smith (1995)), Mean Group (MG), that is not con-

cerned with cross section dependence, Pesaran (2006)Common Correlated Esti-

mated Mean Group (CCEMG)) that allows for cross section dependence, time 

variant unobservable with heterogeneous impact across panel countries and 

solves the problem of identification and Eberhardt and Teal (2010) Augmented 

Mean Group (AMG)that is more nuanced and can handle both slope heterogene-

ity and cross-section dependence, also employed in the study. 

The remainder of this paper is structured as follows in addition to the introduc-

tion; section 2 provides the data and methodology employed, section 3 presents 

and discusses the empirical findings, and section 4 concludes the research and 

provides recommendations. 
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2. MATERIALS AND METHODS 

2.1. Data requirements and source 

The sample of study used is 12 African countries: Angola, Cameroon, Central 

African Republic, Chad, Cote d’Ivoire, Congo, Democratic Republic of Congo, 

Gabon, Guinea, Nigeria and Uganda. The span covered runs from 2000 to 2018. 

The selection of the nations used and the selection of the timeline was based on 

data accessibility for every African country. The data used are Gross Domestic 

Product, the number of newly reported cases of Human African Trypanosomiasis 

(T.b. gambiense), current health expenditure (% of GDP), net official develop-

ment assistance (% of gross capital formation) consumer price index (2010 = 100) 

and official exchange rate. The variables used were retrieved from the World De-

velopment Indicators (http://data.worldbank.org). 

Current health expenditure is derived from (http://apps.who.int/nha/database). 

And the number of newly reported cases of Human African Trypanosomiasis was 

retrieved from: https://apps.who.int/gho/data/node.main.A1636?lang=en. 

Model specification and methods of estimation 

NTDs are characterized by a number of factors, the most common of which is 

poverty. The socio-economic influence of NTDs and the wide-ranging implica-

tions they have on health and well-being of affected individuals and households 

need to be given priority. This effect isn't universal because NTDs are related to 

deprivation and other inequity axes, for example disadvantaged groups. Addi-

tionally, gender, disability and ethnicity may become vulnerable.Furthermore, 

NTDs not only cause the loss of health and life expectancy, but can also lead to 

economic implications like decreased workability (Lenk et al, 2016). Therefore, 

given the fact that neglected tropical diseases have an impact on economic 

growth, we specified the functional form of our model as: 

GDP=f (NTD, CHE, ODA, INF, EXR) (1) 

Where GDP = gross domestic product. NTD = Neglected tropical diseases prox-

ied by Human African Trypanosomiasis. Human African Trypanosomiasis is 

chosen because it is regarded as African disease (WHO, 2020).  CHE = Current 

Health Expenditure (% 0f GDP). ODA = official development assistance. INF = 

http://www.ae.ef.unibl.org/
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Inflation rate proxied by consumer price index and EXR = official exchange rate. 

Equation (2) in an econometric log form is re-specified as: 

𝐿𝑜𝑔𝐺𝐷𝑃𝑖𝑡 =  𝛽0 + 𝛽1𝑁𝑇𝐷𝑖𝑡 + 𝛽2𝐿𝑜𝑔𝐶𝐻𝐸𝑖𝑡 + 𝛽3𝐿𝑜𝑔𝑂𝐷𝐴𝑖𝑡 + 𝛽4𝐼𝑁𝐹𝑖𝑡 +

𝛽6𝐸𝑋𝑅𝑖𝑡 + 휀𝑖𝑡  (2) 

Where  𝛽0 =  constant term,  𝛽𝑘(k = 1, 2, 3, 4, 5) = coefficients on independent 

variables,  휀𝑖𝑡  = error term. On a priori we expect 𝛽1 < 0, 𝛽2 > 0, 𝛽3 > 0, 𝛽4 <
0 𝑎𝑛𝑑 𝛽5 < 0. 

 

Estimation Techniques 

Preliminary Tests 

Cross – Sectional Dependence 

The problem of cross-sectional dependence results in bias and inconsistency. 

Therefore, we check whether the existence of cross-sections is independent or not 

before examining the stationarity and the cointegrating properties. Cross-sec-

tional dependency usually takes place when one country’s economic data is af-

fected in another country by the same economic data, whereby the countries 

within the panel dataset are either globally or regionally related. There are four 

distinct cross-sectional measures for dependency and they are tested in this paper. 

These include the Breusch-Pegan LM test (1980), the Pesaran, Ullah and Yama-

gata (2008), the Bias – the corrected LM scale test and the Pesaran CD test. All 

tests are based on a test statistics that is tested under the null hypothesis of cross-

sectional independence from the alternative hypothesis. For a model consisting 

of N number of cross-sections for the time period T, the test statistics for the four 

tests may be given as follows: 

Breusch-Pagan (1980) LM test specified  

𝐿𝑀 = ∑ ∑ 𝑇𝑖𝑗
𝑁
𝑗=𝑖+1

𝑁−1
𝑖=1 �̂�𝑖𝑗

2 → 𝜒2 𝑁(𝑁−1)

2
 (3) 

Where �̂�𝑖𝑗
2  is the correlation coefficients of the residuals extracted from the equa-

tion. 
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The Pesaran (2004) LM statistics follows: 

𝐿𝑀𝑠 = √
1

𝑁(𝑁−1)
∑ ∑ (𝑇𝑖𝑗�̂�𝑖𝑗

2 − 1)𝑁
𝑗=𝑖+1

𝑁−1
𝑖=1 → 𝑁(0.1) (4) 

The third, which is the Bias – corrected Scaled LM test by Baltagi, Feng and Kao 

(2012), is of the form: 

𝐿𝑀𝐵𝐶 = √
1

𝑁(𝑁−1)
∑ ∑ (𝑇𝑖𝑗�̂�𝑖𝑗

2 − 1)𝑁
𝑗=𝑖+1

𝑁−1
𝑖=1 −

𝑁

2(𝑇−1)
→ 𝑁(0.1) (5) 

Finally, Pesaran CD test based on the average of coefficients of correlation �̂�𝑖𝑗. 

The test takes the form 

𝐶𝐷𝑝 = √
1

𝑁(𝑁−1)
∑ ∑ 𝑇𝑖𝑗�̂�𝑖𝑗

𝑁
𝑗=𝑖+1

𝑁−1
𝑖=1 → 𝑁(0.1) (6) 

Given the four different variations of the cross-sectional dependence test statis-

tics, the null hypothesis of no cross- sectional dependence is denoted as: 

𝐻0: �̂�𝑖𝑗 = 𝑐𝑜𝑟(𝜇𝑖𝑡,𝜇𝑗𝑡) = 0 𝑓𝑜𝑟 𝑖 ≠ 𝑗 (7) 

Slope Homogeneity Test 

Another key issue for this study is the heterogeneity of the slope (cross-country). 

The evidence that major economic shocks discovered in one country are not nec-

essarily imitated in other countries is the presence of heterogeneity of slopes in a 

series. For this paper, the Pesaran and Yamagata (2008) slope heterogeneity tests 

were used to prevent this, using the standardized version of the Swamy (1970) 

homogeneity test called the delta test. However, the modified version of the 

Swamy test (1970) is first calculated as shown in the following equation. 

�̂�𝑤 = ∑ (�̂�𝑖 − �̂�𝑊𝐹𝐸𝑃)′𝑁
𝑖=1 𝑋𝐼

′ 𝑀𝑇𝑋𝑖

𝛿𝑖
2 (�̂�𝑖 − �̂�𝑊𝐹𝐸𝑃) (8) 

From 8, �̂�𝑖 is the pooled OLS estimator, �̂�𝑊𝐹𝐸𝑃is the weighted fixed effect pooled 

estimator and 𝛿𝑖
2 is the estimator. The standard dispersion statistics of equation 6 

is computed to take the form specified in equation 7 and 8 below 

∆̂= 𝑁
1

2 = (
𝑁−1�̂�𝑤−𝑘

2𝑘
). (9) 
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Otherwise, the bias adjusted version of the standard dispersion statistics in 8 can 

be computed as 

∆̂𝑎𝑑𝑗= 𝑁
1

2 (
𝑁−1�̂�𝑤−𝐸(�̃�𝑖𝑡)

√𝑣𝑎𝑟(�̃�𝑖𝑡)
) (10) 

Panel Unit Root Test 

Within the background of the interlinked panels, the application of unit root esti-

mation techniques for the first-generation panel data is no longer sufficient be-

cause these methods cannot compensate for cross-sectional dependence. There-

fore, unit root tests of the second-generation panel data that are used are robust to 

handle cross-sectional dependence in the results. This paper uses the unit root 

estimation techniques suggested by Pesaran (2007) for the Cross sectionally Aug-

mented Dickey-Fuller (CADF) and the Cross-sectionally Augmented by Im, Pe-

saran and Shin (2003) (CIPS). According to Pesaran (2007) the CADF statistics 

is calculated as: 

∆𝑦𝑖𝑡 = 𝛼𝑖 + 𝑏𝑖𝑦𝑖,𝑡−1 + 𝑐𝑖�̅�𝑡−1 + 𝑑𝑖∆�̅�𝑡 + 𝑒𝑖𝑡 (11) 

Where �̅� 𝑎𝑛𝑑 ∆�̅� are the cross-sectional averages of lagged levels and first dif-

ferences respectively, at time T for all countries. According to Pesaran (2007) the 

CADF is given as 

𝐶𝐴𝐷𝐹𝑖 = 𝑡𝑖(𝑁, 𝑇) =
∆𝑦𝑖

′�̅�𝑤𝑦𝑖,−1

�̂�𝑖(𝑦𝑖,−1
′ �̅�𝑤𝑦𝑖.−1)

1
2
 (12) 

The estimated t-statistics from equation (11) is then used to compute the CIPS 

statistics which can be shown as: 

𝐶𝐼𝑃𝑆 =
1

𝑁
∑ 𝐶𝐴𝐷𝐹𝑖

𝑁
𝑖=1  (13) 

Westerlund Cointegration Test 

Likewise, the first-generation panel unit root tests, the traditional panel cointe-

gration estimator such as the residual-based cointegration technique Pedroni 

(1999) does not consider the cross-sectional dependence inside the panels. There-

fore, the Westerlund (2007) panel cointegration study, which is robust to handle 
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cross-sectionally dependent panel data collection, is used to investigate the long-

term correlations between variables. Cross-sectional dependency is compensated 

for by using bootstrapping methods to estimate the probability values of the test 

statistics. Under the null hypothesis of no cointegration, a total of two group-

mean tests and two panel tests are carried out against the alternative hypothesis 

of cointegration with at least one cross-sectional unit or cointegration within the 

entire panel, respectively. The Westerlund tests (2007) are formulated in the sense 

of a model for error correction that can be represented as: 

∆𝑦𝑖𝑡 = 𝛿𝑖
′𝑑𝑡 + 𝛼𝑖(𝑦𝑖,𝑡−1 − 𝛽𝑖

′𝑥𝑖,𝑡−1) + ∑ 𝛼𝑖𝑗∆𝑦𝑖,𝑡−𝑗 +
𝑝𝑖
𝑗=1 ∑ 𝛾𝑖𝑗∆𝑥𝑖,𝑡−𝑗

𝑝𝑖
𝑞𝑖 + 휀𝑖𝑡 (14) 

where 𝑑𝑡stands for the deterministic components and pi and qi are the lag 

lengths and lead orders 

which vary across individual cross-sections. The two group-mean test statistics 

G-tau and G-alpha and the two-panel test statistics P-tau and P-alpha within the Wester-

lund (2007) cointegration analysis can be shown as: 

𝐺−𝑡𝑎𝑢 =
1

𝑁
∑

�̂�𝑖

𝑆𝐸(�̂�𝑖)
𝑁
𝑖=1  (15) 

and 

𝐺−𝑎𝑙𝑝ℎ𝑎 =
1

𝑁
∑

𝑇�̂�𝑖

�̂�𝑖(1)
𝑁
𝑖=1  (16) 

In which �̂�𝑖 = error correction estimate, and 𝑆𝐸(�̂�𝑖) = standard error of �̂�𝑖. 

The panel statistics is constructed as: 

𝑃−𝑡𝑎𝑢 =
�̂�

𝑆𝐸(�̂�)
 (17) 

and 

𝑃−𝛼𝑙𝑝ℎ𝑎 = 𝑇�̂� (18) 
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3. RESULTS AND DISSCUSION 

Summary Statistics 

The study begins with the descriptive statistics of the variables used. Table 1 pre-

sents the descriptive statistics of the variables used and the African countries. In 

terms of the gross domestic product which is on the logarithm form, Nigeria rec-

orded the highest mean value with 11.503 followed by Angola and Cote d’Ivoire 

with 10.851 and 10.424 respectively. Central Africa Republic recorded the mini-

mum value with 9.173 followed by Equatorial Guinea and Chad with 9.582 and 

9.586 respectively. The maximum value is recorded in Nigeria with 11.672 fol-

lowed by Angola and Cote d’Ivoire with 11.019 and 10.628 respectively. The 

reported case of Human African Trypanosomiasis showed that Democratic Re-

public of Congo recorded the highest with 17300 cases followed by Angola with 

4577 and Central African Republic with a reported case of 1194. The last country 

is Nigeria with 31 cases reported as the highest followed by Equatorial Guinea 

with 32 reported cases. The minimum cases reported in the African country is 0 

and these figures are found in Cote d’Ivoire, Equatorial Guinea, Nigeria and 

Uganda. In terms of current health expenditure in Africa, the maximum amount 

of health expenditure is found in Uganda with 11.793 million dollars followed by 

Central African Republic and Chad with 7.362 and 7.268 respectively. Equatorial 

Guinea reported the minimum amount spent on current health expenditure and 

Democratic Republic of Congo with $1.572million and $1.694million respec-

tively. Looking at the official development assistance to the selected African 

countries in the study, the Central Africa Republic and the Democratic Republic 

of Congo received the highest average value with $98.553million and 

$98.036million. Democratic Republic of Congo recorded the highest maximum 

amount with $636.352 followed by Central African Republic. In terms of the con-

sumer price index, Angola recorded the highest in terms of the maximum value 

with 337.45 followed by Central Africa Republic, Guinea and Nigeria with 

300.167, 240.201 and 240.143 respectively. The minimum value is reported in 

Angola with 2.909 and Democratic Republic of Congo with 6.798. For exchange 

rate, Guinea reported the highest in the maximum value for the period used with 

9088.319 followed by Democratic Republic of Congo with 1622.54, then Nigeria 

with 306.084. Angola, however, recorded the lowest minimum value with 10.041 

followed by Democratic Republic of Congo with 21.818, then Nigeria with 

101.697. 
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Table 1. Descriptive Analysis of Variables 

Country Mean Std. Dev Min Max 

Gross Domestic Product     

Angola 10.851 0.162 10.556 11.019 

Cameroon 10.411 0.101 10.25 10.578 

Central Africa Republic 9.244 0.059 9.173 9.369 

Chad 9.944 0.173 9.586 10.130 

Congo 10.038 0.098 9.882 10.165 

Cote d’Ivoire 10.424 0.095 10.336 10.628 

Dem. Rep of Congo 10.322 0.143 10.126 10.547 

Equatorial Guinea 10.093 0.208 9.528 10.274 

Gabon 10.175 0.069 10.096 10.282 

Guinea 9.843 0.102 9.703 10.047 

Nigeria 11.503 0.147 11.228 11.672 

Uganda 10.258 0.157 9.996 10.482 

Panel 10.259 0.544 9.173 11.672 

Human African Trypanosomiasis    

Angola 1214.474 1609.753 18 4577 

Cameroon 13.684 9.304 3 33 

Central Africa Republic 400.263 356.807 57 1194 

Chad 217.684 179.552 12 715 

Congo 267.211 340.103 15 1005 

Cote d’Ivoire 35.421 48.799 0 188 

Dem. Rep of Congo 7510.368 4920.439 660 17300 

Equatorial Guinea 10.421 9.100 0 32 

Gabon 23.526 13.672 9 53 

Guinea 79.842 31.275 29 139 

Nigeria 6.684 9.855 0 31 

Uganda 208.789 258.036 0 948 

Panel 839.031 2514.723 0 17300 

Current Health Expenditure     

Angola 2.989 0.621 1.909 4.484 

Cameroon 4.332 0.320 3.399 4.699 

Central Africa Republic 4.668 0.922 3.742 7.362 

Chad 4.723 0.830 3.856 7.268 

Congo 2.334 0.505 1.694 3.487 

Cote d’Ivoire 5.299 0.733 4.369 6.317 

Dem. Rep of Congo 3.824 0.809 1.572 5.141 

Equatorial Guinea 2.104 0.591 1.264 3.157 

Gabon 2.945 0.395 2.421 3.84 

Guinea 3.666 0.837 2.887 5.809 

Nigeria 3.688 0.592 2.491 5.054 

Uganda 8.691 1.922 6.049 11.793 

Panel 4.105 1.867 1.264 11.793 
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Country Mean Std. Dev Min Max 

Official Development Assistance    

Angola 3.738 4.702 0.587 15.731 

Cameroon 16.665 10.436 8.642 42.326 

Central Africa Republic 98.553 28.093 62.89 159.589 

Chad 21.806 9.075 8.339 40.741 

Congo 15.938 26.849 1.813 115.995 

Cote d’Ivoire 32.326 36.997 3.833 120.423 

Dem. Rep of Congo 98.036 138.853 6.477 636.352 

Equatorial Guinea 0.687 0.449 0.008 1.372 

Gabon 1.950 1.237 0.742 5.375 

Guinea 27.228 13.872 12.384 61.955 

Nigeria 4.008 4.330 0.733 17.376 

Uganda 46.911 21.008 21.941 76.407 

Panel 30.654 54.041 0.008 636.352 

Consumer Price Index     

Angola 108.419 90.389 2.909 337.45 

Cameroon 97.631 12.845 77.614 115.808 

Central Africa Republic 123.975 67.688 72.551 300.167 

Chad 98.286 15.891 72.169 124.457 

Congo 97.863 16.272 75.836 121.198 

Cote d’Ivoire 67.248 12.726 75.227 112.946 

Dem. Rep of Congo 89.565 41.881 6.798 141.359 

Equatorial Guinea 93.372 22.336 56.005 122.825 

Gabon 97.678 11.797 81.588 119.718 

Guinea 107.483 70.322 32.149 240.201 

Nigeria 104.153 61.966 29.601 240.143 

Uganda 101.991 41.140 53.699 169.022 

Panel 101.472 46.604 2.909 337.45 

Exchange Rate     

Angola 95.315 53.904 10.041 252.856 

Cameroon 552.079 83.985 447.805 733.039 

Central Africa Republic 552.079 83.985 447.805 733.039 

Chad 552.079 83.985 447.805 733.039 

Congo 552.079 83.985 447.805 733.039 

Cote d'Ivoire 552.079 83.985 447.805 733.039 

Dem. Rep of Congo 727.409 407.027 21.818 1622.524 

Equatorial Guinea 552.079 83.985 447.805 733.039 

Gabon 552.079 83.985 447.805 733.039 

Guinea 5270.124 2545.219 1746.87 9088.319 

Nigeria 162.323 60.675 101.697 306.084 

Uganda 2339.409 495.463 1644.475 3727.069 

Panel 1038.261 1579.716 10.041 9088.319 

Source: Author’s computation 2020 Using Stata 14 
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Preliminary analysis 

Cross sectional and Slope Homogeneity 

The findings of the four cross-sectional measures for dependency are shown in 

Table 2. In all cases, we find evidence in favor of rejecting the null hypothesis of 

no cross-sectional dependence at 1% and 5% levels of relevance.Likewise, the 

significant test statistics for all delta tests and the adjusted delta tests in Table 3 

contribute to the rejection of zero slope homogeneity at 1%. Thus, we confirm 

the presence of slope heterogeneity. 

Table 2. Cross - sectional dependence test result 

 Test Statistics and probability    

 GDP NTD CHE ODA CPI EXR 

Breusch - Pagan LM 844.847* 471.966* 191.317* 135.276* 1111.605* 600.034* 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Pesaran Scaled LM 66.746* 34.289* 9.863* 4.985* 89.964* 45.437* 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Bias-Corrected Scaled 

LM 66.412* 33.955* 9.529* 4.652* 89.63* 45.104* 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Pesaran CD 26.681* 20.233* 0.782 2.437** 33.267* 11.808* 

 (0.000) (0.000) (0.434) (0.015) (0.000) (0.000) 

Source: Author’s computation, 2020 using Eviews 9. (2) the optimal lags are based on 

Schwarz Information Criterion (SIC) (3) the probabilities values are reported within the 

parentheses (4) *and**, indicate rejection of the null hypothesis of no cross-sectional 

dependence at the 1%, and 5%,levels, respectively. 

Table 3. Slope homogeneity test rest 

Delta Tests Test Statistics and Prob.    

 GDP NTD CHE ODA CPI EXR 

Delta Tilde 6.516* 7.342* 4.407* 4.769* 7.686* 3.298* 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Delta Tilde adjusted 7.101* 8.001* 4.803* 5.197* 8.375* 3.594* 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Source: Author’s computation, 2020 using GAUSS 14. Note: (1) the probabilities values 

are reported within the parentheses (2)*denotes sig. at 1%. 
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Panel Unit root test results  

Table 4 presents the CADF and CIPS panel unit root test results with intercept 

and trend at levels. At this point NTD and ODA were stationary. Table 5 reports 

the CADF and CIPS results with intercept and trend after first difference. The 

CIPS estimates showed that on average, all the variables are stationary after first 

difference as reported in Table 5. We therefore conclude that while NTD and 

ODA are integrated of order zero, all other variables are integrated of order one 

as presented in Table5.Therefore, based on the result, we conclude that after their 

first difference, all variables are stationary. 

Table 4. Panel unit root test with intercept at levels 

Countries Test Statistics      Critical Values  

 GDP NTD CHE ODA INF EXR  1% 5% 10% 

Angola -2.27 -1.60 -2.68 -2.94 -3.72 -0.45  -4.97 -4.01 -3.65 

Cameroon -2.22 -3.34 -1.77 -2.68 -0.81 -2.34  -4.97 -4.01 -3.65 

Central Africa Re-

public -2.84 -2.47 -0.95 -1.90 -0.14 -2.34  -4.97 -4.01 -3.65 

Chad -3.17 -3.22 -1.61 -1.01 -4.48* -2.40  -4.97 -4.01 -3.65 

Congo -1.64 -2.52 -1.42 -6.15* -1.22 -2.40  -4.97 -4.01 -3.65 

Cote d'Ivoire -1.46 -1.51 -1.00 -1.76 -1.28 -2.40  -4.97 -4.01 -3.65 

Dem. Rep. of 

Congo -1.84 -1.10 -2.92 -2.64 -0.25 -2.26  -4.97 -4.01 -3.65 

Eq. Guinea -1.56 -3.05 -1.34 -1.84 -0.29 -2.34  -4.97 -4.01 -3.65 

Gabon -0.95 -2.86 -2.12 -4.80* -1.94 -2.40  -4.97 -4.01 -3.65 

Guinea -3.24 -4.89* -3.26 -1.59 -3.20 -1.18  -4.97 -4.01 -3.65 

Nigeria -1.67 --2.43 -2.97 -5.09* -1.92 -2.19  -4.97 -4.01 -3.65 

Uganda -2.01 -1.89 -0.84 -2.24 -0.32 -1.38  -4.97 -4.01 -3.65 

CIPS Stat for all 

countries (Panel) -2.07 -2.57* -1.75 -2.89* -1.01 -1.99  -2.98 -2.75 -2.63 

Source: Author’s computation 2020 using GAUSS 14.  

Table 5. Panel unit root test with intercept and trend after first difference 

Countries Test Statistics      Critical Values  

 GDP NTD CHE ODA INF EXR  1% 5% 10% 

Angola -4.14 -3.78 -5.07 -7.07 -5.66 -2.38  -4.97 -4.01 -3.65 

Cameroon -3.98 -5.93 -6.26 -7.03 -3.99 -5.18  -4.97 -4.01 -3.65 

Central Africa Re-

public -4.35 -5.23 -5.84 -4.70 -3.18 -5.18  -4.97 -4.01 -3.65 

Chad -4.59 -5.54 -7.06 -5.09 -6.78 -5.18  -4.97 -4.01 -3.65 

Congo -5.20 -9.22 -4.78 -6.35 -4.17 -5.18  -4.97 -4.01 -3.65 

Cote d'Ivoire -4.43 -4.82 -4.45 -5.07 -3.17 -5.18  -4.97 -4.01 -3.65 
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Countries Test Statistics      Critical Values  

 GDP NTD CHE ODA INF EXR  1% 5% 10% 

Dem. Rep. of 

Congo -3.94 -4.29 -4.60 -5.78 -5.60 -3.93  -4.97 -4.01 -3.65 

Eq. Guinea -5.85 -7.16 -3.95 -5.22 -3.23 -5.18  -4.97 -4.01 -3.65 

Gabon -3.09 -5.63 -6.31 -6.06 -3.87 -5.18  -4.97 -4.01 -3.65 

Guinea -6.13 -6.67 -4.17 -5.39 -4.25 -5.29  -4.97 -4.01 -3.65 

Nigeria -4.32 -5.00 -5.63 -6.23 -5.87 -4.39  -4.97 -4.01 -3.65 

Uganda -4.08 -6.82 -4.00 -3.18 -2.44 -4.16  -4.97 -4.01 -3.65 

CIPS Stat for all 

countries (Panel) -5.51* -5.84* -5.17* -5.62* -4.90* -5.10*  -2.98 -2.75 -2.63 

 

Westerlund Cointegration Test 

Next, the cointegration test for the second-generation panel data is used to verify 

the long-run relationship between the variables. The results of the panel cointe-

gration test by Westerlund (2007) which reflects the cross-sectionally based pan-

els in the dataset, are reported in Table 6. All the estimated statistics are statisti-

cally significant, which rejects the null hypothesis of nocointegration at 1% and 

5% levels of significance. Therefore, it can be said that the variables considered 

in this paper have long-run associations. 

Table 6. Westerlund (2007) cointegration test result 

Statistics Value ρ -value 

g-tau -4.957* 0.000 

g-alpha -4.382* 0.005 

p-tau -3.782* 0.008 

p-alpha -2.983** 0.015 

Source: Author’s computation 2019 using GAUSS 14. Note * and ** indicate rejection 

of the null of no cointegration at the 1%, and 5%, levels, respectively. 

After confirming the cointegration of the variables, the next step involves esti-

mating long-term elasticity using appropriate panel regression estimators that ac-

count for cross-sectional dependence across panels. Although, MG does not ac-

count for cross sectional dependence, the result was also explained along with 

AMG and CCEMG estimators that account for cross sectional dependence. These 
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three regression techniques are tapped to unearth the long-run relationships. Es-

timates of elasticity in the context of the three estimates are shown in Table 7. In 

general, the estimates show the robustness of the results with the different regres-

sion techniques that are evident from the similarity of the predicted signs of the 

estimated elasticity. 

In the context of the results from MG, AMG and CCEMG, the statistically sig-

nificant long-run elasticities advocate in favor of an inverse relationship between 

the neglected tropical disease and economic growth within the concerned African 

countries. It is found that a rise in the reported case of neglected tropical disease 

by one person will attributes to afall in economic growth figures by 0.0001%-

0.0003%, on average, ceteris paribus. Hence, it canbe asserted that neglected 

tropical disease is a barrier that impedes the economic growth of African coun-

tries. Moreover, the result was significant, which shows that neglected tropical 

disease is a major determinant of economic growth in the African countries stud-

ied. 

In terms of current health expenditure, it can be asserted that spending more on 

health can effectively enhance economic growth in Africa. The positive estimated 

elasticity parameters imply that 1% rise in government expenditure on health in-

creases economic growth by 2.1% - 8.3%, on average, ceteris paribus. Hence, 

from the perspective of theoretical underpinning, the result conforms to a priori 

expectation. A plausible explanation in this regard could be made in the sense 

that spending more on the health sector in other to improve the health facilities in 

the African countries will improve economic growth in Africa. The result was 

significant. 

However, despite rising official development assistance to African economies, it 

does not quite guarantee growth in the economy. This can be clearly understood 

from the negative signs that exist between ODA and GDP from the results. It is 

found that 1% rise in official development assistance improves economic growth 

levels by 2% - 4%, on average, ceteris paribus. This result was significant.  

Other important results show that inflation rate impacted negatively and signifi-

cantly with economic growth across the selected African economies, from the 

statistical significance of the associated estimated elasticity parameters. The re-

sults indicate that 1 percentage point rise in inflation rate, holding all other factors 
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constant, reduces economic growth by 0.25% - 0.46%. Similar result was found 

by Okoroafor, Adeniji and Olasehinde, 2018 and Idris and Baker 2017 who found 

inflation rate to be inversely related with economic growth. 

It is evident from the elasticity estimates that the overall impacts of exchange rate 

on economic growth are inverse in the African economies. These can be under-

stood from the statistically significant elasticity parameters attached to the inter-

action terms which tend to implicate that higher exchange rate is effective in re-

ducing economic growth in Africa. These results conform to the conclusions 

made by Ahiabor&Amoah, 2019; Ha &Hoany, 2020; Hussain, Hussain, Khan & 

Khan, 2019. The result shows that 1 percentage point increase in exchange rate 

will reduce economic growth by 0.42% - 0.92%. 

Table 7. Results from ME, AMG and CCEMG Estimates 

 MG Estimate  AMG Estimate  CCEMG Estimate 

 Coeff. 𝜌 𝑣𝑎𝑙𝑢𝑒  Coeff. 𝜌 𝑣𝑎𝑙𝑢𝑒  Coeff. 𝜌 𝑣𝑎𝑙𝑢𝑒 

NTD -0.00001* 0.001  -0.000019* 0.003  -0.000025* 0.088 

CHE 0.083*** 0.088  0.021*** 0.053  0.045** 0.038 

ODA 0.039 0.322  0.070 0.320  0.024 0.113 

CPI -0.0046* 0.000  -0.025* 0.003  -0.049** 0.033 

EXR -0.0048** 0.029  -0.092** 0.047  -0.042** 0.012 

Source: Author’s computation, 2020 using GAUSS 14. Note *, ** and *** denotes sig. 

at 1%, 5% and 10% respectively. 

Conclusion and Recommendations 

This study examined the economic burden of a neglected tropical disease in Af-

rica taking the case of Human African Trypanosomiasis. The study concludes as 

follows. First, cross – sectional dependence exists among the African countries. 

Second, there exists a long run relationship between economic growth and ne-

glected tropical disease in Africa. Third, neglected tropical disease impacted neg-

atively and significantly economic growth in Africa. This shows that neglected 

tropical diseases stand as an impediment towards achieving economic growth in 
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Africa. Hence, the inescapable conclusion is that NTDs are a serious detriment to 

economic development in Africa 

Our findings have important policy implications for African governments as well 

as for the entire world at large. As one of the biggest continents in the world, 

achieving sustainable development by 2030 may not be a reality. Far too often, 

NTDs have been categorized as “other diseases” and are overshadowed by efforts 

to combat HIV/AIDS, malaria and tuberculosis. Yet, given the disproportionate 

impact of NTDs on the African economies, efforts to create sustainable growth 

will be slowed if NTDs are not addressed quickly. Therefore, given the dispro-

portionate impact of NTDs on the African economies, sustainability efforts in 

Africa will falter unless NTDs are fought with integrated programs through long 

term public – private partnerships. Furthermore, considering the high burden of 

NTDs on women and children, addressing these diseases is critical to reaching 

the SDGs. 

Therefore, the study recommends as follows. First, there is a need to increase 

attention and funding from the African governments to control the spread of the 

neglected tropical diseases. This can be done through investment in water and 

sanitation infrastructure, improvement in health expenditure and creating suc-

cessful integration programs to address multiple infections. Mass drug admin-

istration is essential and programs that focus on water and sanitation, environment 

and vector control are needed as well. Second, funding from international com-

munity needs to be utilized effectively in areas they are meant for and the high 

rate of corruption should be curbed. This is because of the negative effects of 

ODA on economic growth. But even as African countries received greater recog-

nition and economic assistance from countries, donors, organizations and corpo-

rations throughout the world, it is imperative for these entities, and particularly 

African nations, not only to maintain their commitment to fight NTDs, but to 

increase their investments towards reducing their spread. Price and exchange rate 

stability are also essential to assist the poor who are most affected by these dis-

eases.  

Finally, achieving the Sustainable Development Goals (SDGs) simply can’t be 

done without eliminating NTDs. African government critical work to combat 

these diseases, which affect the poorest and the most vulnerable among us with 
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the least access to safe sanitation and health care, is essential to the goals of re-

ducing poverty, ending malnutrition, improving water and sanitation, and achiev-

ing gender equality. In fact, SDG 3 specifically names NTDs as a target for erad-

ication by 2030. Not only must some African governments celebrate the impres-

sive strides they have made in such a short time, they also must capitalize on 

them. They must push forward with measures such as preventive chemotherapy 

in the most at-risk communities, ensure that everyone has access to timely treat-

ment and care, because no one should suffer needlessly from entirely preventable 

and treatable diseases. With over 1.5 billion people still needing help, including 

about 60 million in Africa, this is not the time to slow down. Rather, it is time to 

ramp up efforts and take advantage of this opportunity to eliminate NTDs once 

and for all. This would be a historic legacy of this African government generation 

and a better life for the next generation. 
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ЕКОНОМСКИ ТЕРЕТ ЗАНЕМАРЕНЕ ТРОПСКЕ 

БОЛЕСТИ У АФРИЦИ: СЛУЧАЈ АФРИЧКЕ 

ТРИПАНОЗОМИЈАЗЕ КОД ЉУДИ 

1 Џозеф Афолаби Ибикунле, Економски факултет, Ајаји Краутер  Универзитет, Ојо, Нигерија 

САЖЕТАК 

Занемарене тропске болести (НТД) су категорија болести које узрокују 

тешка обољења код више од милијарду људи широм свијета. Оне утичу на 

најсиромашније људе на свијету, смањују квалитета живота, продуктивност 

запослених, ометају физички и когнитивни раст, доприносе болести мајке и 

дјеце и узрокују смрт. Упркос својим ризицима, оне су засјењене напорима 

борбе против ХИВ-а, маларије и туберкулозе, а сматрају се „другим боле-

стима“ о којима се не води рачуна. Стога је у овом раду анализиран економ-

ски терет занемарених тропских болести у Африци од 2000. до 2018. године. 

Употребљени су подаци о бруто домаћем производу (БДП), пријављеним 

случајевима афричке трипанозомијазе код људи, тренутној здравственој 

потрошњи, нето службеној развојној помоћи, индексу потрошачких цијена 

и курсу. Примијењене су економетријске методе друге генерације; зави-

сност попречног пресјека, хомогеност нагиба, Westerlund коинтеграција, 

PesaranSmith MG метод, Pesaran CCEMG метод и Eberhadt&Teal AMG ме-

тод оцјењивања. Налази потврђују сљедеће: прво, зависност попречног пре-

сека и хетерогеност нагиба постоје у афричким земљама; друго, постоји ду-

горочна веза између БДП-а и НТД-а; треће, НТД негативно и значајно утиче 

на БДП, стога наноси озбиљну штету економском расту у Африци. Студија 

сугерише да би владе у Африци требало да прикупе средства за искорјењи-

вање НТД-а и осигурају побољшање услова у животној средини који доводе 

до њиховог ширења, попут чисте воде, појачаних санитарних иницијатива 

и векторске контроле. 

Кључне ријечи: афричка трипанозомијаза код људи, економски раст, 

оцјена групних средина, оцјена проширених групних средина, оцјена груп-

них средина са заједничким корелисаним ефектима. 
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A B S T R A C T 

The importance of foreign trade and its impact on the 

economic growth have been the subject of numerous 

studies. There is no doubt that exports have a multiplier 

effect on the growth of gross domestic product, but 

economists are constantly interested in what the foreign 

trade multiplier is and why it is not higher. This paper 

deals with the analysis of foreign trade of Bosnia and 

Herzegovina, its geographical and production structure 

and concentration, as well as the causes of high and 

continuous deficits. The analysis indicates potential op-

portunities to improve the poor production structure of 

foreign trade and ways in which foreign trade, and es-

pecially exports, could increase in order to improve the 

foreign trade balance. The analysis is especially fo-

cused on determining the foreign trade multiplier, and 

the results show the great importance of exports for eco-

nomic growth. It also aims to emphasise how to im-

prove export potential of Bosnia and Herzegovina in the 

future. 
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1. INTRODUCTION 

The importance of foreign trade for the functioning and development of every 

country in the world is not in question. No country, small or large, developed or 

less developed, can produce all that is needed to meet the demand of its popula-

tion or economy. However, the level of importance is not the same for different 

countries. It depends on the size of the country or its market, the diversity and 

volume of resources available to the country, the level of economic development, 

economic structure, as well as the economic policy pursued by the country, and 

trends in the world market. 

The benefits of foreign trade in terms of supplying the domestic market with 

products and services that are not produced in the country is evident. There is a 

high level of agreement that foreign trade has a positive effect on the growth and 

development of countries. This is especially pronounced for the impact of ex-

ports on output growth and national income. Exports cause the increase in pro-

duction greater than the one placed abroad, which is determined through a for-

eign trade multiplier (Maklup, 1950). 

The main reason why a country has the potential benefits of trade is that trade 

increases the choice of economy, which means that it is always possible to dis-

tribute income so that everyone makes a profit from trade (Samuelson, 1962). 

Foreign trade is a potential source of gains for all if trade gains outweigh losses, 

regardless of the possible impact on income redistribution. A better way to esti-

mate overall gains from trade is to set a different question: could those who make 

gains from trade compensate losses to those who suffer from them, and again be 

in a better position? If so, then trade is a potential source of gain for all (Krugman 

and Obstfeld, 2009). Trade growth and export orientation have a positive effect 

on production, economic growth and prosperity. As a result, world trade growth 

is faster than production growth (Stiglic and Charlton, 2005). 

However, the impact of foreign trade on economic growth is not the same in all 

countries and under different conditions. The benefits of international trade lib-

eralization are not the same for all countries. If the foreign trade is important for 

every country in the world, then due to economies of scale and the introduction 

of new technologies, the same foreign trade is even more important for smaller 
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and lower developed economies (Krugman and Obstfeld, 2009). The openness 

of economy is measured by the share of foreign trade in its gross domestic prod-

uct. According to this criterion, small economies are more dependent on foreign 

trade and their degree of openness is generally higher than in large countries. 

Thus, for 2018 the openness rate of Sudan was 22%, Brazil 29%, USA 27%, 

Japan 37%, China 38%, India 43%, Russia 51%, Germany 89%, while this rate 

was in Slovakia 190%, Ireland 211%, Malta 269%, Singapore 326%, Hong Kong 

376% and Luxembourg 487%.  With 96% openness of the economy in 2018, 

Bosnia and Herzegovina was on the 60th place on this list. Greater openness 

requires a higher level of trade liberalization, which small highly developed 

countries are especially interested in. 

However, the high level of openness of the economy, which implies the high 

level of liberalization of foreign trade, should be harmonized with the level of 

economic development of the country and the competitiveness of its business 

entities. Excessive openness of the economy and exposure to strong foreign com-

petition at the low level of development usually results in a high foreign trade 

deficit. Weak domestic industry finds it difficult to cope with strong foreign com-

panies on the domestic market, so goods that can be produced in the country are 

often imported, for the production of which there are resources, and high sophis-

ticated technology is not necessary. This fact indicates the possibility of applying 

the policy of import substitution, bearing in mind that it has certain advantages, 

but also disadvantages (Salvatore, 2009). The advantages are that the domestic 

market for industrial products already exists and that it is easier to protect the 

domestic market from import competition than to win abroad. The disadvantages 

are that in the absence of foreign competition, domestic companies do not have 

enough incentives to become more efficient. Then the limited domestic market 

does not allow the use of the advantages provided by economies of scale, which 

with the technological development of import substitution becomes more com-

plex and expensive. 

History teaches us that some countries, using export orientation, have made ex-

cellent results in terms of economic development. Taught by the negative expe-

riences of countries that followed the policy of import substitution, in the 60s 

                                                      

 Source: https://www.theglobaleconomy.com/rankings/trade_openness/ 
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Taiwan, Singapore, Korea and Hong Kong made a turn towards export orienta-

tion, while other developing countries followed the strategy of import substitu-

tion until the debt crisis of the early 1980s. Export-oriented industrialization has 

significant advantages, which are reflected in the fact that it is not limited by the 

domestic market, it allows taking advantage of economies of scale, and export 

production requires and encourages efficiency in the whole economy. On the 

other hand, there are two very serious disadvantages which are reflected in the 

fact that it can be very difficult for developing countries to develop export-ori-

ented industries due to strong competition from well-known and efficient indus-

tries in developed countries. Another reason is that developed countries often 

have a high level of effective protection for their labor-intensive industries, for 

which developing countries already have or may soon gain a comparative ad-

vantage (Salvatore, 2009). 

In terms of entering the world market for many domestic companies, the situation 

is even more unfavorable due to low competitiveness, but also numerous non-

tariff barriers that make it difficult for export to many markets. Although many 

non-tariff barriers are regulated within the GATT and later the World Trade Or-

ganization, still some of them are often abused (Bjelić, 2008). Non-tariff barriers 

resulting from various technical regulations or introduced by countries to protect 

the health and safety of consumers often, in essence, serve to protect domestic 

industry. These barriers hinder international trade and very often prevent pro-

ducers from less developed countries from entering developed markets. Coun-

tries that advocate the liberalization of world trade protect their markets precisely 

through non-tariff barriers. 

At the end of the last century, many studies that prove a significantly positive 

relationship between export and GDP growth as well as the positive impact of 

liberalization on trade and income were done. New theories of trade (the theory 

of endogenous growth - P. Romer, R. Lucas, G. Grossman, E. Helpman), which 

emerged from the late 80s and early 90s, have made significant progress in un-

derstanding the correlation between trade and growth, i.e. the impact of trade 

policy on growth. The basic assumption is that increased yields are a major factor 

in “endogenic” growth. “Machines” of growth are “spreading knowledge” 

(thanks to foreign trade and foreign direct investment) and the ability to imitate 

foreign products, while import protection slows growth (Nikolić, 2005). 
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The development of the theory of endogenous growth provides a convincing the-

oretical basis for a positive relationship between international trade and long-

term economic growth and development. This theory argues that reducing barri-

ers to trade in the long run will accelerate the rate of economic growth and de-

velopment by allowing developing countries to absorb technologies developed 

in advanced countries much more easily and faster than with lower degree of 

openness. Hence, reducing barriers to foreign trade increases the benefits of re-

search and development, promotes greater economies of scale in production, and 

leads to faster introduction of new products and services (Romer, 1986). 

During the 1990s, a large number of cross-country analyses were conducted and 

possible with improvements in the growth theory and the availability of a large 

amount of data, which showed the positive and significant relationship between 

export-oriented policy and growth. Analyses of the channels through which for-

eign trade stimulates GDP growth prove that foreign trade encourages the accu-

mulation of new technologies and knowledge, and thus, through specialization, 

increases returns on capital (Romer, Frankel, 1999). Many authors did not doubt 

that the openness of the economy promoted economic growth and that there were 

many other benefits from trade. However, some of them point to the fact that 

there is a possibility that in many countries there will be “growth with impover-

ishment”, i.e. the worsening of terms of trade. Their view is that trade liberaliza-

tion stimulates growth in the world economy, as it creates the conditions for 

economies to specialize through international flows of knowledge and innova-

tion, but at the same time some economies may specialize in areas where low job 

skills are needed, or in slow-growing sectors, which reduces the initiative for 

education and business development (Dowrick, Golley, 2004). There is a real 

basis for some countries to specialize in being poor in the global environment. 

In certain circumstances, the international trade affects productivity growth in 

developing countries. In these countries, the productivity growth largely depends 

on the ability to access technology from industrialized countries, and thus, the 

international trade for developing countries is the most important channel of 

technology transfer, which allows them to achieve faster productivity growth 

(Choudhri, Hakura, 2000). 
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Research in this area at the beginning of the 21st century was mainly focused on 

the analysis of the impact of legislation, the quality of institutions and trade pol-

icy on the volume of trade and economic growth. After the economic crisis that 

engulfed the whole world in 2008, the questions like what factors could improve 

economic growth and overcome the difficulties that the world economy has 

fallen into have become relevant again. Issues of the impact of foreign trade on 

economic growth are now very current due to the disrupted trade relations of 

major world players - US, China, Russia and the European Union, as well as 

changes in integration processes, especially in the most developed regional eco-

nomic integration, the European Union and Eurasian Union and the North Amer-

ican Free Trade Area. Of course, these processes also affect the position of small 

open economies such as Bosnia and Herzegovina. 

2. ANALYSIS OF THE FOREIGN TRADE OF BOSNIA AND 

HERCEGOVINA 

2.1. Analysis of the foreign trade position of Bosnia and Herzegovina 

Foreign trade is important for all national economies, and especially for small 

open economies such as Bosnia and Herzegovina. Foreign trade for B&H econ-

omy is important for its economic growth and development, given the limited 

domestic capacity and market. International trade provides the economy of Bos-

nia and Herzegovina with the opportunity to place surplus goods and services on 

foreign markets, as well as to procure the goods and services that are not pro-

duced at all or are produced in insufficient quantities in B&H. 

Since exports in B&H participated in the total world exports with only 0.037%  

in 2018, from the point of view of international trade, it can be concluded that it 

is really a small economy . It is precisely small economies that are more depend-

ent on foreign trade than large economies. As an indicator of dependence on 

                                                      

 Source: UNCTADstat. https://unctadstat.unctad.org/. Accessed on 01.03.2020. 

 From the point of view of international trade, a small open economy refers to a country that has 

a very small share in the total world trade, so its policies and activities do not affect world prices 

and world trade trends. 
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foreign trade and the involvement of individual national economies in the inter-

national division of labor, the rate of openness of the economy is used. Measured 

by the share of foreign trade in gross domestic product, B&H openness rate is 

relatively low for small economies. The rate of openness of the economy of B&H 

by years in the period from 2006 to 2018 is shown in the following chart. 

Small economies are also more dependent on foreign trade than large economies. 

Asa measure of the degree of dependence on foreign trade and the involvement 

of individual national economies in the international division of labor, the econ-

omy openness rate is used. Measured by the share of foreign trade in gross do-

mestic product, for B&H as a small economy, openness rate is relatively low. 

The openness rate of economy in Bosnia and Herzegovina per year in the period 

from 2006 to 2018 is shown in the following chart. 

 

Graph 1: Volume of foreign trade, exports and imports of B&H as a percentage of GDP 

in B&H, in the period 2006-2018. Source: Graphic presentation of the analysis by the 

authors based on data on foreign trade and GDP of B&H from the Agency for Statistics 

of Bosnia and Herzegovina. 

The data shown in the previous chart indicate that the openness degree of the 

B&H economy tends to grow. The openness rate ranged from 82.53% in 2006 to 

88.13% in 2012, and to 93.20% in the last two years. The openness of the B&H 

economy shows that it is highly dependent on other countries in the world. How-

ever, in relation to small developed economies whose rate is above 100% and 

even 200%, the openness rate of B&H is low. The reason for this is that more 
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developed countries record higher average export rates relative to GDP than it is 

the case in B&H. The average export rate was around 30% of GDP in B&H, 

which is significantly lower than the average import rate which was of around 

50% of GDP. 

In order to review the foreign trade position of B&H and to observe the basic 

characteristics and long-term tendencies of foreign trade of B&H, the basic indi-

cators of foreign trade of B&H in the period 2006-2018 are analyzed below. 

Table 1: The value of exports, imports, foreign trade balance, volume of foreign trade 

of B&H in millions of BAM and coverage of imports by exports of B&H in %, for the 

period 2006-2018 

Year 

Exports, in 

millions of 

BAM 

Import, in 

millions of 

BAM 

Foreign trade 

balance, in mil-

lions of BAM 

Volume of for-

eign trade, in mil-

lions of BAM 

Coverage of im-

ports by exports, 

in percentage 

(1) (2) (3)=(1) - (2) (4)=(1)+(2) (5)=(1) / (2) * 100 

2006 5.164,30 11.388,79 -6.224,49 16.553,08 45,35 

2007 5.936,58 13.898,24 -7.961,66 19.834,83 42,71 

2008 6.711,69 16.292,52 -9.580,83 23.004,21 41,19 

2009 5.531,19 12.355,18 -6.823,99 17.886,37 44,77 

2010 7.095,50 13.616,24 -6.520,74 20.711,74 52,11 

2011 8.222,16 15.526,13 -7.303,97 23.748,30 52,96 

2012 7.858,34 15.253,04 -7.394,70 23.111,38 51,52 

2013 8.380,50 15.170,17 -6.789,68 23.550,67 55,24 

2014 8.681,74 16.199,28 -7.517,54 24.881,02 53,59 

2015 8.987,32 15.851,86 -6.864,55 24.839,18 56,70 

2016 9.418,11 16.161,01 -6.742,91 25.579,12 58,28 

2017 11.055,38 18.185,64 -7.130,26 29.241,03 60,79 

2018 11.900,25 19.273,97 -7.373,72 31.174,22 61,74 

Source: Agency for Statistics of Bosnia and Herzegovina. (2019). Foreign trade of B&H 

in 2018. Thematic bulletin TB 06, retrieved from: http://www.bhas.gov.ba/, accessed 

16.03.2020. 

The value of exports and imports, and thus the total volume of foreign trade of 

Bosnia and Herzegovina, has a tendency to increase in the observed period, ex-

cept for the decline in 2009. The total volume of foreign trade of Bosnia and 

Herzegovina, in the observed period, decreased for the first time in 2009, when 
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there was a decrease of 22,25% compared to the previous year. Then the exports 

decreased by 17.59% and the imports by 24.17% compared to their values in 

2008. This movement of foreign trade of Bosnia and Herzegovina in 2009 is the 

consequence of the global economic crisis, which through the reduction of for-

eign demand of countries that are the main foreign trade partners of B&H, af-

fected the volume of foreign trade in the form of declining values of B&H ex-

ports and imports. 

The nominal value of exports and the volume of foreign trade in 2018 almost 

doubled compared to their values from 2006. Although the total volume of for-

eign trade tends to increase in the observed period, such developments did not 

significantly affect the improvement of the foreign trade balance of B&H. The 

value of imports is higher than the value of B&H exports in all years of the ob-

served period, which shows that the foreign trade balance of B&H is continu-

ously in deficit. 

The following chart shows the movement of the foreign trade balance of B&H, 

i.e. the foreign trade deficit in the period 2006-2018, and the coverage of imports 

by exports of B&H by observed years. 

 

Graph 2: Foreign trade deficit of Bosnia and Herzegovina in millions of BAM and as 

the percentage of GDP, in the period 2006-2018. Source: Graphic presentation of foreign 

trade indicators by the authors based on data from: Agency for Statistics of Bosnia and 

Herzegovina (2019). Foreign trade of B&H in 2018. Thematic bulletin TB 06.  
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The lowest foreign trade deficit was recorded in 2006, when its level was reduced 

by about 16 percent compared to the previous year. On the other hand, the largest 

amount of the foreign trade deficit was realized in 2008, when it amounted to 

9.58 billion BAM, i.e. 37.54% of the GDP in B&H and 142.75% of the value of 

B&H exports in that year. Although the foreign trade deficit was reduced in 2015 

and 2016, its nominal value has increased in the last two years. In 2018, the for-

eign trade deficit in the amount of 7.37 billion BAM was recorded, which is only 

slightly lower than the level recorded six years ago, when it amounted to 7.39 

billion BAM. The aforementioned shows that the foreign trade balance, i.e. the 

deficit of Bosnia and Herzegovina in trade with the world is high and continuous, 

i.e. the foreign trade deficit is the long-standing problem of the B&H economy. 

The movement of relative indicators of the foreign trade balance shown in the 

previous chart indicates the reduction of the foreign trade deficit in relation to 

exports and GDP in B&H. In 2018, the foreign trade deficit as the percentage of 

exports amounted to 62%, which is twice lower than the rate recorded ten years 

ago. On the other hand, in the last three years the foreign trade deficit as the 

percentage of GDP was around 22% of GDP in B&H, which was about 15 per-

centage points less than ten years ago. Despite the improvement of the mentioned 

relative indicators, they do not show that the foreign trade balance has improved. 

Such movement of relative indicators is primarily the result of the nominal 

growth of the B&H exports value and GDP, while the level of foreign trade def-

icit ranged from about 6 to 7 billion in almost all years of the observed period, 

except for 2008. 

In order to analyze the ability of the B&H economy to achieve and maintain the 

balance of foreign trade, following chart shows the movement of the coverage 

of imports by exports ratio for B&H in the observed period. The same chart also 

shows the movement of annual nominal growth rates of exports and imports. 
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Graph 3: Coverage of imports by exports and annual nominal growth rates of exports 

and imports of Bosnia and Herzegovina in the period 2006-2018, in percentage. Source: 

Graphic presentation of foreign trade indicators by the authors based on data from: 

Agency for Statistics of Bosnia and Herzegovina (2019). Foreign trade of B&H in 2018. 

Thematic bulletin TB 06.  

The annual nominal growth rate of exports is higher than the annual nominal 

growth rate of imports in almost all years of the observed period. Higher export 

growth rates compared to import growth rates contributed to the increase in the 

coverage of imports by exports of Bosnia and Herzegovina. The coverage of im-

ports by exports in 2018 was 61.74%, which is slightly more than ten percentage 

points than its value in 2012, when it was recorded at the level of 51.52%. Based 

on the previous chart, it can be concluded that the indicator of the coverage of 

imports by exports for Bosnia and Herzegovina in the last ten years, except for 

the decline in 2012, recorded growing tendency. 

2.2. Analysis of production and geographical structure and concentration 

of foreign trade of Bosnia and Herzegovina  

Despite the fact that there is an agreement that the high and chronic foreign trade 

deficit is one of the key economic problems of Bosnia and Herzegovina, not 

enough attention is paid to the analysis of structural problems of the B&H econ-

omy and the structure of its foreign trade. In order to get a clear picture of foreign 

trade position of B&H in trade with other countries in the world, in addition to 
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the previous analysis of foreign trade indicators, the production and geographical 

structure of foreign trade of B&H in 2018 was analyzed. 

The production and geographical structure of foreign trade of Bosnia and Herze-

govina have not changed significantly in recent years. The following table shows 

the production structure of exports and imports of Bosnia and Herzegovina for 

2018 by product groups in accordance with the Harmonized Commodity De-

scription and Coding System of the World Trade Organization. 

Table 2: Analysis of the production structure of B&H exports and imports in 2018 

Product group In millions BAM Percentage of 

participation 

Sectorial 

coverage of 

imports by 

exports 

Relative 

competitive-

ness of the 

sector Export Import Balance Export Import 

Animals and products of ani-

mal origin 170.69 544.55 -373.86 1.43 2.83 31.34 50.77 

Products of plant origin 224.42 757.82 -533.40 1.89 3.93 29.61 47.96 

Food products 319.32 1,576.19 -1,256.87 2.68 8.18 20.26 32.81 

Products of mineral origin 1,299.55 2,979.41 -1,679.86 10.92 15.46 43.62 70.64 

Chemical industry products 

or related industries 991.95 1,786.47 -794.53 8.34 9.27 55.53 89.93 

Plastics and rubber 415.15 1,254.91 -839.76 3.49 6.51 33.08 53.58 

Leather and fur 191.65 448.91 -257.26 1.61 2.33 42.69 69.15 

Wood and wood products 801.68 291.27 510.41 6.74 1.51 275.24 445.78 

Pulp, paper and paperboard 

and their products 324.71 454.34 -129.63 2.73 2.36 71.47 115.75 

Textiles and textile products 627.19 1,232.53 -605.34 5.27 6.39 50.89 82.42 

Footwear, hats, caps and 

similar products 757.03 343.03 413.99 6.36 1.78 220.69 357.43 

Base metals and base metal 

products 2,289.35 2,203.20 86.15 19.24 11.43 103.91 168.30 

Machinery, apparatus, me-

chanical and electrical de-

vices 1,437.05 2,664.19 -1,227.13 12.08 13.82 53.94 87.36 

Vehicles and their parts and 

accessories 370.78 1,354.64 -983.86 3.12 7.03 27.37 44.33 

Various products 1,227.11 469.81 757.31 10.31 2.44 261.20 423.04 

Other product groups  452.62 912.70 -460.08 3.80 4.74 49.59 80.32 

TOTAL 11,900.25 19,273.96 -7,373.70 100.00 100.00 61.74   

Source: Calculation and presentation of analysis by the authors based on data on trade in 

B&H for 2018 of the Agency for Statistics of Bosnia and Herzegovina. 

                                                      

 As a criterion for presenting the product group, the participation percentage of foreign trade of 

every product group in the B&H’s total foreign trade for 2018 was used. In accordance with the 

stated criteria, “Other product groups” collectively present the groups of products that have had up 

to 1% share in the total foreign trade of B&H. 
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By analyzing the share of each individual product group in the total exports of 

B&H in 2018, it can be concluded that the product group “Base metals and base 

metal products” had the largest share in total exports with 19.24%. The export 

of “base metals and base metal products” in 2018 amounted to 2.29 billion BAM, 

i.e. it accounted for almost one fifth of the total export of B&H. In addition to 

this product group, significant share in exports had the product group “Machin-

ery, apparatus, mechanical and electrical devices” with almost 12%, “Products 

of mineral origin” with about 11% and “Chemical industry products” with more 

than 8.3% of total B&H exports. These product groups are important for foreign 

trade of B&H since their exports account for slightly more than half of B&H 

total exports. 

On the other hand, the analysis of the imports production structure according to 

the Harmonized System, shows that the group “Products of mineral origin” had 

the largest share with 15.46% share in the total import of B&H in 2018. This is 

followed by the group of products “Machinery, apparatus, mechanical and elec-

trical devices” with a share of 13.82%, and “Base metals and base metal prod-

ucts” whose share was 11.43% in total imports of B&H. 

Almost all product groups of Bosnia and Herzegovina are net importers, i.e. their 

imports are higher than their exports. The only product groups whose foreign 

trade of B&H has a surplus are “Wood and wood products”, “Footwear, hats, 

caps and similar products”, and “Base metals and base metal products”. 

Based on the analysis presented in the previous table, it can be concluded that 

the coverage of imports by exports is very unfavorable for “Food and agricultural 

products” (products of plant and animal origin). More precisely, the coverage of 

imports by exports for these product groups was up to 30%. Positive coverage of 

imports by exports, i.e. higher exports than imports was achieved for the follow-

ing product groups: “Wood and wood products” with 275% and “Footwear, hats, 

caps and similar products” with 220%. This shows that for these product groups 

the value of exports was much higher than the value of their imports. Positive 

coverage of imports by exports was also achieved for the product group “Base 

metals and base metal products” (103.91%). 
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The coefficient of relative coverage of imports by exports shown in the previous 

table point out the relative competitiveness of each product group. The men-

tioned coefficient is obtained by comparing the coefficient of coverage of import 

by export of a certain group of products and the coefficient of coverage of import 

by export in total for all products of B&H. The highest value of this coefficient 

was achieved for the group of products “Wood and wood products” (445.78), 

then for the group “Footwear, hats, caps and similar products” (357.43), as well 

as “Base metals and base products metals” (168.30) and “Pulp, paper and paper-

board and their products” (115.75). These groups of products with the values of 

the coefficient of relative coverage of imports by exports above 100, given their 

higher competitiveness compared to other product groups, could be carriers of 

exports of the B&H economy. 

The coefficient of production concentration of exports, calculated by the Gini-

Hirschman method5, for 2018 was 31.44. This coefficient has shown that the 

structure of B&H exports consists of the large number of different products. 

Also, the coefficient of production concentration of imports, which was 30.36 

for 2018, was obtained by the same method. The obtained coefficient of produc-

tion concentration of imports has shown a high differentiation, i.e. diversity in 

the types of imported products. 

The low level of production concentration, i.e. high production diversification is 

the indicator of production structures and levels of economic development. 

Lower level of production concentration reduces the vulnerability of the econ-

omy to external shocks related to certain sectors. On the other hand, the low level 

of production concentration of exports could be the indicator of the fragmented 

structure of production or the low level of specialization, i.e. the absence of stra-

tegic export products (Krajišnik, Tomaš,2014). 

The production structure of B&H exports has shown that the dominant place in 

total exports is occupied by groups of products that are resource-intensive and 

                                                      

 The production concentration coefficient by Gini-Hirschman method is calculated as the square 

root of the sum of the squares of the share of exports of product divided by the total exports of all 

products of Bosnia and Herzegovina in a given year. For a more detailed explanation of the meth-

odology see: Krajišnik, M. (2014). 
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labor-intensive, with the low newly added value and the low degree of finaliza-

tion. The analysis of exports according to statistical procedures has shown that 

almost 30%, i.e. almost one third of the total exports of B&H in 2018, were cat-

egorized as export after inward processing, i.e. the so-called “lohn jobs”. Based 

on the abovementioned, it can be concluded that the production structure of ex-

ports of Bosnia and Herzegovina is unfavorable. 

The following chart shows foreign trade of B&H with countries that are the main 

foreign trade partners of B&H. Foreign trade of B&H with Germany, Croatia, 

Italy, Serbia, Slovenia, Austria, China and Russia accounts for about 60% of total 

foreign trade of B&H. 

 

Graph 4: Value of exports, imports and foreign trade balance of B&H in thousands of 

BAM, by main foreign trade partners, in 2018. Source: Graphic presentation of foreign 

trade indicators by the authors based on data from: Agency for Statistics of Bosnia and 

Herzegovina. (2019). Foreign trade of B&H in 2018. Thematic bulletin TB 06.  

The countries to which Bosnia and Herzegovina exports most are Germany with 

14.63% of total exports, Croatia with 12.30%, Italy with 11.37% and Serbia with 

10.52% of total exports of B&H. The analyses of the countries from which B&H 

imported most have shown that in total B&H imports, imports from Germany 
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with the share of 11.92%, followed by Italy with 11.26% and Serbia with 10.74% 

of total B&H imports in 2018 were dominant.  

The data that was shown in Chart 4 indicate that the foreign trade position of 

Bosnia and Herzegovina is very unfavorable since B&H has the negative foreign 

trade balance with its main foreign trade partners. The coverage of imports by 

exports with Germany and Croatia is about 76%, and with Serbia and Italy about 

60%. The highest coverage of imports by exports in 2018 at the level of 151.71% 

was achieved with Austria and Slovenia with 115.27%. 

The coefficient of geographical concentration of exports, which was calculated 

by the Gini-Hirschman method as well as the coefficient of production concen-

tration, in 2018 was 74.88. This coefficient has shown that B&H exports 

achieved lower market diversification of partner countries, i.e. B&H exports to 

the relatively small number of countries. Also, the coefficient of import produc-

tion concentration of 62.65 was obtained by the same method. The obtained co-

efficient of geographical concentration of imports also has shown the high geo-

graphical concentration, which indicates that the number of countries from which 

B&H imports is relatively small. 

The analysis of the geographical structure of B&H exports and imports have 

shown that the main foreign trade partners of B&H are EU member states. EU 

member states participated with 73% in the total export of B&H and with 60.5% 

of the total B&H import. Such high participation of the EU as the foreign trade 

partner in B&H foreign trade indicates the high dependence of the B&H econ-

omy on the movements in the EU countries with which the largest volume of 

foreign trade is realized. 

The high geographical concentration of B&H exports and imports increases its 

dependence on the small number of countries as foreign trade partners, and thus 

its vulnerability to external shocks, i.e. economic and political developments in 

those countries. Given that the level of geographical concentration of exports is 

                                                      

 Source: Agency for Statistics of Bosnia and Herzegovina.2019). B&H foreign trade in 2018. 

Thematic bulletin TB 06. 
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higher in relation to the geographical concentration of imports, dependence of 

B&H on export markets is higher than on import markets. 

Given the size of the B&H economy in terms of international trade, its poor eco-

nomic structure and low level of economic and technological development, the 

high openness degree of the B&H economy with highly liberalized foreign trade, 

the B&H economy is exposed to strong foreign competition. All of the above-

mentioned leads to the poor foreign trade performance of the B&H economy in 

trade exchange with other countries in the world. The success of a national econ-

omy in foreign trade with the world largely depends on the international com-

petitiveness of its domestic companies. The B&H economy was ranked as 107th 

in 2008, while according to the latest ranking, B&H was ranked as 92nd out of 

141 ranked economies in the world.  Although the ranking of B&H based on the 

Global Competitiveness Index has improved in recent years, it is the worst in 

relation to all countries in the region and in relation to main foreign trade partners 

of B&H (Krajišnik, Popović, 2019). 

Considering the high openness degree of the B&H economy with the low level 

of its global competitiveness, it is clear that Bosnia and Herzegovina has the poor 

foreign trade position. Despite the increase in the coefficient of import coverage 

by exports, the poor foreign trade position of B&H is reflected in the chronically 

high foreign trade deficit and poor geographical structure due to the high level 

of export and import concentration, as well as the poor production structure of 

foreign trade in which groups of products with the low degree of finalization and 

low newly value added predominate. 

3. MATERIALS AND METHODS 

This research deals with the analysis of foreign trade and the impact of exports 

on economic growth in B&H. Establishing interrelationships and connections of 

two or more observed phenomena is the subject of regression and correlation 

analysis, with the aim of quantitatively expressing the average regular relation 

                                                      

 Source: World Economic Forum. (2020). The Global Competitiveness Report 2019, retrieved 

from: https://www.weforum.org/reports/global-competitiveness-report-2019, accessed: 01.03.2020.  
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of observed phenomena by the regression equation (if in reality it existsas such!), 

as well as the degree and direction of their interconnectedness. If only the two 

phenomena are observed, then this analysis is reduced to a simple regression and 

correlation analysis (Komić, 2000). The relationship between movement of ex-

port and GDP will be analyzed using the simple linear regression analysis. For 

this purpose, foreign trade and exports will be explanatory variables, while GDP 

will be a dependent variable, as follows: 

 ,  Y f FТ X
 (1) 

In order to establish the average regular quantitative relationship between the 

two observed phenomena, it is necessary to determine the parameters of simple 

linear regression. The simple linear regression model can be written as: 

0 1 ,  1,2,...,i i iY x i N       (2) 

where:  

– iY  meansdependent variable, in this analysis, gross domestic product – 

GDP; 

– ix  means independent variable, in this analysis, export and volume of 

foreign trade; 

– 0 and 1 are unknown constants or regression parameters; 

– i  is a stochastic member or a disorder, or accidental error and 

– N means the size of the base set. 

Since the analysis will be done on the sample, and not on the whole basic set, 

because the available data do not allow it, the estimated simple linear regres-

sion function will be used, based on the sample, which is defined as follows: 

0 1 .i iY b b x


   (3) 

In the given relation, iY


denotes the value of the dependent variable which is ex-

actly on the best-adjusted regression line, while b0 and b1 are the estimates of the 

unknown regression parameters of the basic set. 

http://www.ae.ef.unibl.org/


(ACE) Acta Economica, Vol. XVIII, No. 32, 2020. (59 – 84) 

 http://www.ae.ef.unibl.org/ 77 

The estimates of the parameters in the regression equation are obtained on the 

basis of the least squares method, which implies minimizing the squares of the 

vertical linear deviations of the original data from the regression line. In this way, 

a system of normal equations for determining parameters in the regression equa-

tion is obtained (Lovrić et al. 2006), and the solution of the above system of 

equations enables direct calculation of parameter values in the regression equa-

tion, as follows: 

 
1 22

n xy x y
b

n x x






  

 
 (4) 

_ _

0 1 .b y b x   (5) 

The parameter b0 shows the expected value of the dependent variable Y, if the 

independent variable X has the value of zero, while the parameter b1 shows the 

average change of the dependent variable with a unit increase of the independent 

variable. 

For the needs of the analysis, the econometric program EViews was used, by 

applying the least squares method. This method is simple and reliable because it 

mutually excludes positive and negative errors. The analysis also contains the 

standard deviation, mean, maximum and minimum value, distribution asym-

metry and measure of serial distribution tendency. Regression analysis provides 

the estimate of the significance of the following variables: probability (p), t-sta-

tistics, standard estimation error, and coefficient of determination r2. The statis-

tical basis consists of data from the Agency for Statistics of Bosnia and Herze-

govina in the period from 2006 to 2018. The relatively short time data series in 

the regression model is conditioned by the limited availability of relevant data. 

4. EMPIRICAL ANALYSIS OF THE IMPACT OF EXPORTS ON 

ECONOMIC GROWTH 

Exports represent foreign demand for domestic products and their realization 

leads to the funds inflow and income growth, which increases domestic demand. 
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Therefore, the link between export trends and gross domestic product is quite 

expected. The trends shown in the following chart confirm this assumption. 

 

Graph 5: Trends of GDP, foreign trade and exports of Bosnia and Herzegovina. Source: 

Graphic presentation of the analysis by the authors based on data on foreign trade and 

GDP of B&H from the Agency for Statistics of Bosnia and Herzegovina. 

Regression analysis shows that there is a very high direct relationship between 

exports and GDP because the correlation coefficient (r) is 0.96. Table 3 shows 

the results of the regression analysis of exports and GDP. The analysis shows 

that the coefficient of determination (r2) is 0.917939, i.e. the changes in GDP are 

determined by the variations in exports with 92%. 

 

 

 

Table 3: Results of regression analysis of exports and GDP 

Dependent Variable: GDP  

Method: Least Squares  

Date: 03/28/20   Time: 12:54  
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Sample: 2006 2018   

Included observations: 13  

     
     

Variable Coefficient Std. Error t-Statistic Prob. 

     
     

C 13247.99 1255.079 10.55551 0.0000 

EXPORT 1.676805 0.151163 11.09267 0.0000 

     
     

R-squared 0.917939 Mean dependent var 26784.08 

Adjusted R-squared 0.910479 S.D. dependent var 3537.135 

S.E. of regression 1058.311 Akaike info criterion 16.90737 

Sum squared resid 12320248 Schwarz criterion 16.99429 

Log likelihood -107.8979 Hannan-Quinn criter. 16.88951 

F-statistic 123.0472 Durbin-Watson stat 1.174527 

Prob(F-statistic) 0.000000    

     
     

Regression equation Y = 13.247,99 + 1,676805 * EXPORT shows that every 

increase in exports by 1 million BAM leads to the increase in GDP by 1.68 mil-

lion BAM. It is clear that foreign trade multiplier of the impact of exports on 

GDP growth is very pronounced in B&H. 

Regression analysis of the foreign trade volume and GDP shows that there is a 

pronounced direct relationship, and that the change in GDP is determined by 

variations in foreign trade with 90%, because the coefficient of determination 

R2is 0.903986. Based on coefficients along with variables in Table 4, it could be 

seen that the estimated regression equation is Y = 7.569,27 + 0,821375 * OBIM-

STR, which confirms that, unlike exports, imports do not have the multiplier 

effect on GDP growth, but that the economy of B&H is import dependent. 

 

Table 4: Results of regression analysis of foreign trade volume and GDP 

Dependent Variable: GDP  

Method: Least Squares  

Date: 03/28/20   Time: 12:58  

Sample: 2006 2018   
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Included observations: 13  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 7569.274 1914.610 3.953429 0.0023 

OBIMSTR 0.821375 0.080711 10.17679 0.0000 

     
     R-squared 0.903986     Mean dependent var 26784.08 

Adjusted R-squared 0.895258     S.D. dependent var 3537.135 

S.E. of regression 1144.755     Akaike info criterion 17.06441 

Sum squared resid 14415100     Schwarz criterion 17.15132 

Log likelihood -108.9186     Hannan-Quinn criter. 17.04654 

F-statistic 103.5670     Durbin-Watson stat 1.616160 

Prob(F-statistic) 0.000001    

     
     

For the analysis of the impact of exports on economic growth, the analysis of the 

impact of the export growth rate on the GDP growth rate is particularly interest-

ing. Regression analysis shows that the correlation coefficient (r) is 0.66 and 

there is a pronounced direct relationship between the rate of change in exports 

and the rate of change in GDP. Table 5 shows the results of the regression anal-

ysis of the export growth rate as explanatory, i.e. independent variable and GDP 

growth rate as dependent variable. 

 

 

 

 

 

Table 5: Results of regression analysis of export growth rate and GDP growth rate 

Dependent Variable: GDP  

Method: Least Squares  

Date: 03/28/20   Time: 13:04  

Sample: 2006 2018   

Included observations: 13  

http://www.ae.ef.unibl.org/


(ACE) Acta Economica, Vol. XVIII, No. 32, 2020. (59 – 84) 

 http://www.ae.ef.unibl.org/ 81 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 2.714532 1.402919 1.934917 0.0791 

EXPORTSR 0.243335 0.084768 2.870599 0.0152 

     
     R-squared 0.428284     Mean dependent var 5.152416 

Adjusted R-squared 0.376310     S.D. dependent var 5.098122 

S.E. of regression 4.026192     Akaike info criterion 5.764158 

Sum squared resid 178.3125     Schwarz criterion 5.851073 

Log likelihood -35.46702     Hannan-Quinn criter. 5.746292 

F-statistic 8.240337     Durbin-Watson stat 0.993267 

Prob(F-statistic) 0.015225    

     
     

The analysis shows that the coefficient of determination R2 is 0.428284, i.e. the 

GDP growth rate is determined by the export growth rate with 43% without in-

cluding other factors that affect GDP growth. The results of the F-test (8.24), 

standard errors (0.08) and probabilities of 1.5% confirm the significance of the 

export growth rate in explaining the GDP growth rate. 

Graph 6: Relationship between export growth rate and GDP growth rate. Source: 

Graphic presentation of the analysis by the authors. 

The regression equation Y = 2.714532 + 0.243335 * EXPORTSR shows that any 

increase in the export growth rate by 1% leads to the increase in the GDP growth 

rate by 0.25%. This analysis also indicates that the GDP growth rate would be 

halved if there were no exports from Bosnia and Herzegovina. 
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5. CONCLUSION 

Bosnia and Herzegovina is one of the small economies and therefore foreign 

trade is considered very important for its development. The degree of openness 

of economy of Bosnia and Herzegovina, regardless of the growing trend, is still 

relatively low and amounts to 93%. The main characteristic of foreign trade in 

Bosnia and Herzegovina is reflected in the continuing deficit, which, despite the 

downward trend, is still high. Therefore, increasing exports is very important for 

the economic growth of Bosnia and Herzegovina. The production structure of 

exports is unfavorable because products of the low stage of processing with low 

newly added value are dominant in B&H export. The production concentration 

export coefficient is also low. On the other hand, the coefficient of geographical 

concentration of exports is high and amounts to 74.8, which indicates the high 

dependence of economy of Bosnia and Herzegovina on the economic trends in 

the main foreign trade partners. Regression and correlation analysis has showed 

that there is a very high direct relationship between export trends and GDP, and 

that changes in GDP are determined by variations in exports with 92%.Also, the 

results of analysis have shown that the foreign trade multiplier of the impact of 

exports on GDP growth is high and amounts to 1.68. The analysis of the impact 

of the volume of foreign trade on GDP has shown that the economy of Bosnia 

and Herzegovina is import dependent. The analysis of the impact of the export 

growth rate on the GDP growth rate has shown that the correlation coefficient 

(r) is 0.66 and that there is a pronounced direct relationship between the rate of 

change in exports and the rate of change in GDP. Also, the results of analysis 

have shown that the rate of economic growth in Bosnia and Herzegovina is de-

termined by the rate of export growth of 43% excluding other factors that affect 

growth. Without diminishing the importance of the influence of other factors on 

economic growth, it can be concluded that increasing exports and improving the 

structure of foreign trade is extremely important for the future development of 

Bosnia and Herzegovina. In order to achieve that, it is necessary to use the po-

tentials offered by fast-growing markets, increase the export of products with 

higher newly added value, and to achieve that it is necessary to change the eco-

nomic structure and increase the competitiveness of domestic producers. 
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САЖЕТАК 

О значају спољне трговине и њеном утицају на економски раст урађена су 

бројна истраживања. Нема дилеме да извоз има мултипликативни ефекат 

на раст бруто домаћег производа, али економисте стално занима колики је 

спољнотрговински мултипликатор и који су разлози да он не буде већи. 

Овај рад се бави анализом спољне трговине Босне и Херцеговине, њене ге-

ографске и производне структуре и концентрације, као и узроцима високог 

и континуираног дефицита. Анализа указује на потенцијалне могућности 

побољшања лоше производне структуре спољне трговине и начине на који 

се спољнотрговинска размјена, а посебно извоз може повећати како би се 

поправио спољнотрговински биланс. Анализа је посебно усмјерена на 

утврђивање спољнотрговинског мултипликатора, а резултати показују ве-

лики значај извоза за економски раст. Такође се покушава указати на на-

чине како би се извозни потенцијали Босне и Херцеговине што боље иско-

ристили у будућем периоду. 

Кључне ријечи: спољна трговина, извоз, економски раст, БДП, Босна и 

Херцеговина. 
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A B S T R A C T 

The subject of the research is related to the analysis of the 

impact of special economic zones on the economic growth 

of countries that have applied the aforementioned concept 

of economic development, with reference to the Chinese 

model. The research goals are to provide the scientific and 

expert public with an overview of the mechanism of spe-

cial economic zones and the implications on targeted mac-

roeconomic parameters. The research was conducted by 

analyzing the relevant literature, the method of deduction 

and quantification of the impact of special economic zones 

on economic growth. The research will provide an answer 

to the research problem that is sublimated in the question: 

Do special economic zones stimulate economic growth of 

the national economy and how? The results of the research 

will show that there is a strong relationship and a degree 

of determination between special economic zones and tar-

geted macroeconomic parameters. This will confirm the 

basic hypothesis that special economic zones have a sig-

nificant impact on sustainable and inclusive economic 

growth of the national economy ceteris paribus as well as 

the access to high technology, innovations and know-how. 

© 2020 ACE. All rights reserved. 

Keywords: 

special economic zones, 

macroeconomic parameters, 

sustainable economic 

growth, national economy. 

JEL Classification: F23, F43, 

F63, O14 

http://www.ae.ef.unibl.org/
mailto:d.marjanac@gmail.com
http://orcid.org/0000-0001-6153-4004
http://orcid.org/0000-0002-5654-6884


Dražen Marjanac et al. SPECIAL ECONOMIC ZONES: THE IMPACT… 

86 http://www.ae.ef.unibl.org/ 

1. INTRODUCTION 

One of the basic elements of a country is the existence of political and economic 

sovereignty. Economic sovereignty implies, among other things, autonomy in 

determining the foreign trade and customs regime. In accordance with their eco-

nomic interests, countries determine economic policies and activities in their im-

plementation. An important aspect of economic policy, especially in developing 

countries, is the development of human capital and access to modern technolo-

gies. Knowledge, innovation and technological advancement are the essential 

components of economic growth and development. Because most countries have 

limited resources, both human and financial, they are therefore unable to develop 

the technology and innovation sector on their own to compete in the market. 

Therefore, the focus of the economic development strategy is how to attract for-

eign companies which provide access to innovation, technology and human cap-

ital development. One way to attract all forms of investment is to establish spe-

cial economic zones. 

At some point in time, a country may, in accordance with its economic policies, 

limit sovereignty in certain parts of its territory. The aforementioned parts of the 

territory where companies operate with various tax subsidies and where the 

country has limited sovereignty in terms of customs, business conditions and 

labor legislation, are called special economic zones. 

Special economic zones can be a useful tool for comprehensive economic 

growth, in terms of achieving industrial competitiveness and attracting foreign 

direct investment. Special economic zones can also be effective instruments for 

promoting industrialization and structural transformation of the economy, pro-

vided that their functioning is well conceived, in accordance with economic pol-

icies. These formulations represent the basic scope of research into the function-

ing of special economic zones. 

The research problem is sublimated into the question whether special economic 

zones stimulate economic growth of the national economy and how. Analytical 

procedures and a method of deduction will prove the basic hypothesis of the re-

search:  
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Special economic zones have a significant impact on the sustainable and inclu-

sive economic growth of the national economy ceteris paribus. 

The first part of the research provides an overview of literature with relevant data 

and opinion of the authors from previous research regarding the subject of the 

research. The second part describes the development, structure, characteristics 

and mode of operation of Special Economic Zones globally, with a focus on 

dominant zone types. The third part of the paper is a research chapter where, 

based on the relevant data available at the time of the research, the basic hypoth-

esis of the paper will be proven using regression model. The fourth part deals 

with the discussion and conclusion regarding the obtained research results and 

possible contradictions. 

2. OVERVIEW OF PREVIOUS RESEARCH 

Special Economic Zones (SEZs) are parts of territories where the country's sov-

ereignty is partially or fully suspended in respect of tax policy, customs re-

strictions and labor legislation. The logical question is why countries should give 

up their economic sovereignty in order to establish zones with complete eco-

nomic jurisdiction. Are the benefits of establishing a SEZ greater than the distri-

butional effects and has the externalities factor been taken into account? Devel-

oping countries primarily need SEZs in order to be internationally competitive 

and provide access to modern technologies, innovations and knowledge. 

Bjelić (2018) believes that it is the interest of countries to establish the SEZ as 

an instrument of export promotion and that is why the number of newly estab-

lished zones increases significantly every year. However, according to the World 

Trade Organization, Torres (2007) argues, the effects of SEZ operations are sim-

ilar to the effects of subsidies. Torres believes that the way the SEZ operates, 

WTO member countries are in breach of the Agreement on Subsidies and Coun-

tervailing Measures, because any form of state aid directed at companies or cer-

tain areas related to exports is considered a subsidy.   

Zeng (2015) is of the opinion that SEZs can be very effective instruments in 

promoting the industrialization and structural transformation of the national 

economy only if their implementation and the mode of functioning are put in the 
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proper context. So far, the global results of the establishment of SEZs are differ-

ent, with great success in Asian and Latin American countries and poorer results 

in sub-Saharan Africa. 

Research of Popović, &Erić (2018) has shown that significant statistical relation-

ship between FDI and BDP per capita in developing countries (Western Balkan 

countries) exists. Moreover, FDI favors countries with tax reliefs, subsidies and 

possibilities to generate high profit. 

The World Bank's (2008) attitude is that, for developing countries, SEZs have 

double positive effects, both in terms of economic policies and in matters of in-

frastructure rationality. Through SEZ, developing country governments can de-

velop and diversify the export sector, create more jobs, enhance policies and cre-

ate a new approach to customs policy, legislation, labor legislation and public-

private partnerships.  

Vats, A. et al. (2018) agree with the stated claims regarding the usefulness of 

SEZ, but they believe that the success of SEZ depends on two critical issues. Are 

SEZs still relevant and effective development strategies in the present connected 

and globalized world and what is needed for the success of SEZs in changing 

national and global economic conditions?  

Many empirical studies (Warr, 1989; Chen, 1993; Jayanthakumaran, 2003; 

Mongé-Gonzales, Rosales-Tijerino& Arce-Alpizar, 2005) have shown that 

many SEZs have been successful in generating exports and employment and 

marginally successful in assessing cost-utility ratios. 

On the other hand, Farole&Akinci (2011) take the view that traditional SEZ pro-

grams have been successful in attracting investment and increasing employment 

in the short term but have failed to remain stable when labor costs have increased 

or preferential treatments have not offered a great advantage in production and/or 

export. 

Also, studies by Hamada (1974), World Bank (1994) and Madani (1999) support 

the thesis that SEZs are the second or even third best solution for competitiveness 

and their effects are limited to specific conditions for a limited period of time. 

Kaplinsky (1993) also agrees with these views, arguing that companies that are 
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developed in SEZs have failed to extend benefits beyond SEZs or to participate 

in enhancing knowledge and the ability in manufacturing bases.  

Regardless of different opinions and views, SEZs have played a significant role 

in economic growth and the process of adapting economies to contemporary 

trends in the global market. Willmore (1995) and Johansson & Nilsson (1997) 

are of the opinion that many SEZs, established in the 1970s and 1980s in Asian 

tiger economies, were the most significant factor in the industrial development 

and the process of improving production quality.  

Chang (2007) also agrees with them, with the view that the main factor in the 

effective use of SEZs in economic development is the application of well-con-

ceived economic policies. Specifically, Chang believes that many Asian coun-

tries, primarily China and Singapore, have provided significant subsidies to mul-

tinational companies in SEZ “in order to direct their activities to exactly those 

industries that they viewed as strategic” (Chang 2007, p. 54). The adoption of 

the SEZ model by China, under extremely specific criteria, provided a platform 

for attracting foreign direct investment, which was not only a factor in the devel-

opment of China's export-oriented sector, but also an important factor in com-

prehensive economic reforms.  

Researching Western Balkan countries, Popović, &Erić (2012) showed that 

long-term benefits of SEZ are results of well conceptualized measures and activ-

ities of economic policy and favorable political environment. 

According to Farole&Akinci (2011) in Latin America, the role of SEZs in coun-

tries such as the Dominican Republic, El Salvador and Honduras was to use the 

advantages of preferential access to the US market and generate the development 

of wide-ranging product sector in economies previously based on the agricultural 

production. In the Middle East and North Africa, SEZs have played a significant 

role in enhancing the export-oriented sector, especially in Egypt, Morocco and 

the UAE. Sub-Saharan Africa and Mauritius are also examples of SEZ as a key 

aspect in supporting the process of economic diversification and industrializa-

tion. 

Although nature, framework and the extent of success or limitation of the SEZ 

will continue to be a matter of debate and controversy in the future, it is clear 
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that the attractiveness of the SEZ to economic policy makers in countries, as an 

essential factor in trade, investment, industrialization, spatial policy, is beyond 

question. 

3. GENESIS, STRUCTURE AND FUNCTIONING OF SPECIAL 

ECONOMIC ZONES 

Special economic zones have existed for centuries. They were originally estab-

lished as Free Trade Zones to encourage trade and predominantly took the form 

of cities located along international trade routes. Examples of Gibraltar (Free 

Economic Zone established in 1704), Singapore (1819), Hong Kong (1848), 

Hamburg (1888) and Copenhagen (1981) illustrate the long history of the exist-

ence of various forms of free trade zones whose primary goal was import and 

export of products. 

The first modern SEZ was established in Ireland in 1959. The Shannon Free 

Zone is located near the international airport and it includes two zones, the west 

and the east zone. Production of electrical and information technology and air-

craft maintenance are concentrated in the west zone. The east zone represents the 

modern services sector, above all IT, telecommunications and financial services.  

There are different interpretations of defining SEZs, but they all include the gen-

eral criteria that zones must meet in order to obtain the required status. Two gen-

erally accepted definitions have been defined, one by the United Nations and the 

other by the Kyoto Convention on the World Customs Organization. According 

to the UN definition, i.e. the Conference on Trade and Development (UNCTAD) 

of 1984, SEZs are zones in which production, trade, and storage, which are not 

time-limited and which are exempt from customs and taxes, are carried out. 

The Kyoto Convention defined standards and procedures regarding SEZ, in par-

ticular Annex D of the Convention, which laid down the necessary standards and 

recommendations for the treatment of products intended for import and export, 

territorial restrictions, minimum required documentation for establishment and 

issues of national legislation. From these definitions, a common framework for 

all SEZs emerges, referring to a limited geographical area, unique administra-
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tion/management, location, customs and tax breaks, and simplification of proce-

dures. According to Akinci, &Crittle (2008), four main objectives achieved by 

establishing SEZ are: 

– Attracting foreign direct investment, 

– Reducing the high unemployment rate (especially in developing coun-

tries), 

– Support for broad economic reforms, 

– Experimental “laboratories” for the implementation of new policies and 

development. 

The key aspects of the success of the implementation of these goals is determin-

ing the zone configuration, that is, determining which zone type is most appro-

priate for a particular country. Global experience suggests that in order to deter-

mine the most appropriate type of SEZ for a particular country, it is necessary to 

incorporate certain principles. This primarily refers to the correlation and inte-

gration of SEZs with the local area, the provision of a flexible regime for the 

functioning of SEZs, the supremacy of private versus state/public SEZs, and the 

development of the appropriate legal, regulatory and institutional framework that 

will provide adequate regulation and breaks.  

The development of SEZs began at the beginning of the previous century and, 

after the Second World War, by intensified integration of the global trade and 

financial flows, SEZs evolved into different forms depending on the country or 

geographical area of activity.  

The American model, in accordance with the economic status and power of the 

state, is a model of supremacy of free entrepreneurship, trade and protection of 

individual and corporate rights. Bell (2016) defined the above-mentioned model 

as the model with four basic pillars, namely respect for presence in zone juris-

dictions, protection of individual rights, settlement of disputes at completely in-

dependent bodies and freedom of exit for entrepreneurs from zones, depending 

on business success. The four pillars listed are in line with the basic principles 

of protecting private rights and stimulating entrepreneurship as the basis of US 

economic development. 
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Federal Free Zone Programs in the United States began in 1934 with the for-

mation of zones that were exempt from tax and customs jurisdiction. SEZs ex-

isted, first and foremost, on the East and West coasts, and were based on trade 

and imports of scarce technologies and manufacturing innovations from all parts 

of the world. Flexible tax and customs breaks, simple administrative procedures, 

efficient dispute resolution procedures, protection of individual rights, and the 

central authority of The Foreign-Trade Zone Board and the federal body respon-

sible for the functioning of the SEZ, are the characteristics of the SEZ in the 

USA. Two of the most important characteristics of the American model, by 

which it is specific in the world, are: 

– SEZs located in the USA, but also in Mexico border regions, are focused 

on manufacturing and marketing products for the US market. 

– Products of SEZ, regardless of origin and purpose, are free to sell and 

distribute to the third world countries, without any burden or restriction. 

The USA, in terms of simplicity of business operations, is also characterized by 

an interesting state system. Even today, there are areas that, although nominally 

under the jurisdiction of federal government, create SEZs that are beyond the full 

capacity of federal regulations. Thus, residents and companies in the American 

Samoa, Guam, Northern Mariana Islands, Puerto Rico and the U.S. Virgin Is-

lands have no obligation to pay federal taxes and other financial obligations (Bell 

2016, p. 974). The US model of SEZ is characteristic primarily of Latin and 

South American countries. Countries in the above regions are establishing SEZs 

primarily because of preferential access to the US market and the opportunity to 

attract US investment in manufacturing, but also in the services sector. 

Unlike the American model, the East Asian SEZ model was developed on other 

motives and grounds. First and foremost, it was based on attracting foreign direct 

investment and access to high   technology, innovation in the manufacturing and 

services sectors and reducing unemployment. The development of SEZ in coun-

tries such as Pakistan, India, Indonesia and Vietnam has been accompanied by 

insufficient development of state capacities in terms of legislation, administra-

tive barriers, flexibility of tax and customs policy and protection of labor rights. 

Therefore, SEZs have produced variable results in the mentioned countries. It is 

an indisputable fact that their establishment resulted in stronger economic 
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growth, lower unemployment and higher living standards, but the results could 

have been better, above all in the distribution of income from progressive eco-

nomic growth and better protection of labor rights.  

An exception is the development of SEZ in Singapore whose One-Stop Shop 

system is the most functional of its kind. Singapore’s economic development and 

the functioning of the SEZ in it are an excellent example of implementing effec-

tive and well-conceived economic policies. This primarily refers to a well-de-

fined strategy for priority export-oriented sectors, a strategy for developing busi-

ness, innovation and talent as domestic products. In addition, it simplifies access 

to all the necessary data to start a business and diversifies the Board of Directors’ 

activities at the Economic Development Board (EDB), as the supreme authority 

in defining economic policies and strategies. 

The Chinese SEZ development model is a specific model based on the country’s 

economic development and transformation policy, known as Opening-up. In the 

1970s, China was a poorly developed country that needed comprehensive re-

forms in order to catch up with global economic flows and address the techno-

logical backwardness, low standard of living, high unemployment and unedu-

cated population. The main pillars of the reforms concerned industrialization, 

globalization, urbanization, informationization and market economy principles. 

The Chinese economy model is a hybrid of a market economy with the elements 

of strong role of the state in the planning and implementation of economic poli-

cies.  

One of the biggest problems that China faced was the high level of technological 

backwardness, unemployment and uneducated population. In order to provide 

access to high technologies and acquire knowledge to use them in work, a model 

that would attract foreign direct investment in the manufacturing and service sec-

tors was required. The development of SEZs has proven to be a good and effec-

tive model for achieving these goals. 

The first SEZs were created in Shenzhen, Zhuhai, Shantou and Xiamen in 1980. 

Originally conceived as a pilot project, they have shown enviable results in the 

industrialization and urbanization of China. The SEZ model in China is quite 

simple. SEZs are built near airports and port cities to provide access to transport 
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infrastructure. The construction of the zones is financed from domestic and for-

eign loans and financial resources provided by the World Bank.  

Simplified administrative procedures, business start-up rate (up to 8 days from 

application), tax and customs breaks (income tax is payable at a fixed rate of 

15% in comparison to the rest of China where it is up to 33%), large labor supply 

(including also highly educated employees), built road and rail infrastructure and 

quick access to airports and ports are comparative advantages that China has 

successfully used. According to the Ministry of Economic Relations and Re-

gional Cooperation (2018), the basic principles of doing business in the SEZ, 

defined by China, are: 

– Establishment and functioning of SEZs primarily focuses on attracting 

and using foreign capital, 

– Business forms in SEZ are joint ventures of Chinese and foreign compa-

nies and exclusively foreign investments, 

– Manufacturing in zones is primarily export oriented, 

– Economic activities and prices are market determined. 

Today, SEZs in China are a city in a city, a state in a state with all aspects of life 

fully developed. The residential area, hospitals, schools, universities, cinemas, 

sports fields and recreation grounds are a complete unit where employees in ad-

dition to working in manufacturing and service companies live with their fami-

lies. There is no longer need for ad hoc workforce engagement, but there are 

major migrations from rural areas to cities/SEZs, which have a higher level of 

economic development and prosperity than mainland China. 

4. IMACT OF SPECIAL ECONOMIC ZONES ON ECONOMIC 

GROWTH 

The main motive for establishing the SEZ is to attract foreign direct investment 

and gain access to high technology, as well as to increase trade. The original free 

trade zones were primarily used to increase trade and import of scarce products. 

With the evolution of trading cities in the SEZ, the range of their activities has 

expanded rapidly. Today, the goal of establishing SEZs, that is, their success, is 
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to attract as many multinational companies, both foreign and domestic, as possi-

ble, in order to maximize economic growth. 

The successful implementation of the SEZ project brings direct and indirect ben-

efits for each country. The direct ones refer to employment growth, industrial 

production and foreign direct investment growth and exports. The indirect ben-

efits include improving knowledge and skills, technology transfer and adaptation 

to modern management practices, export diversification, enhancing the effi-

ciency of domestic companies, creating clusters, urban and regional development 

and environmental protection. 

The success of the SEZ depends primarily on the economic policies of countries. 

Well-defined and effectively implemented economic policy measures have a sig-

nificant impact on the success of the SEZ, first of all, a good legal framework 

and administrative capacity as well as synergy of economic decision makers and 

local level. Countries must determine which sectors of the economy they wish to 

develop and, accordingly, seek to attract investment. The administrative capacity 

and legal framework must be designed to facilitate access to investment. All ex-

amples of good practice, above all the US, Singapore and Chinese SEZs, have 

the same success matrix.  

On the other hand, SEZs in African countries have yielded limiting results. Fa-

role (2011) conducted a comparative study of six African countries (Ghana, Ni-

geria, Kenya, Lesotho, Tanzania and Senegal) and four non-African countries 

(Dominican Republic, Honduras, Vietnam and Bangladesh). The study found 

that in terms of investment, employment and exports, African countries achieved 

much more modest results than non-African countries, primarily due to the poor 

business environment, high levels of corruption and illiteracy of the population, 

which could not quickly get involved in the production process.  

Zeng (2015) has identified key factors that limit the effective implementation of 

SEZ projects. Those are: 

1. Problematic legal, regulatory and institutional frameworks, 

2. Poor business environment, 

3. Lack of strategic planning, 

4. Inadequate infrastructure, 
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5. Lack of knowledge and skills at management level, 

6. Inconsistency of policies and failure to fulfill the obligations of local 

governments to investors, 

7. Inconsistency in acquiring land ownership/disposal rights. 

We would add another significant limiting factor, which hinders the development 

of SEZs and thus economic development as well. This refers to the existence of 

systemic corruption, which significantly reduces the capacity to attract invest-

ment and use it effectively. 

In addition to the aforementioned failures in the effective implementation of SEZ 

establishment programs globally, SEZs have become a very significant factor in 

economic development, especially in developing countries. Today, there are over 

3.500 SEZs, of which over 2.300 are in 119 developing countries, mostly in Asia, 

the Pacific and on both American continents. Data from the study by Boyenge 

(2007) and the International Labor Organization (2015) show that SEZs gener-

ated about 68 million direct jobs in the world (compared with 800.000 direct jobs 

in 79 SEZs in 1979), with exports of 851 billion USD, accounting for 41% of the 

world value export. 

According to Zeng (2010), SEZs created over 40 million direct jobs in China and 

generated 22% of national GDP, 46% of foreign direct investment, and 60% of 

export value. Adler, Shao, &Zilibotti (2013) analyzed data from 276 cities in 

China for over 23 years since the creation of the SEZ and found that the average 

GDP growth in these cities was 12%, depending on the type of zone, and that 

long-term projections of the cumulative effect of the SEZ on GDP increase were 

about 20%. Another analysis by Wang (2013) found that, in the period between 

1978 and 2008 in 321 cities, the SEZ program increased the level of foreign 

direct investment per capita by 21.7% and the growth rate of investments by 

6.9%. 

Records from many other countries around the world suggest that the potential 

of SEZs to boost employment and economic growth is large and significant. Ac-

cording to Zeng (2016), more than 7.000 companies in Jebel Ali Free Zone in 

Dubai employ 170.000 people, accounting for 13% of the total workforce. By 

2012, the Aqaba Special Economic Zone in Jordan had attracted 18 billion USD 

in investment and created 10.000 jobs. Eight SEZs in Bangladesh, according to 
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Zeng (2016)have attracted 412 companies with investments worth 2.6 billion 

USD, resulting in the creation of 350.000 jobs.  

The Akinci, &Crittlestudy (2008) concluded that the development of SEZ in the 

Dominican Republic in the period between 1970 and 2003 increased the number 

of employees from 500 to 200.000 and the share of SEZs in exports increase in 

Costa Rica between 1990 and 2007 increased from 10% to 55%. 

The above global examples confirm the thesis that SEZs are one of the major 

generators of economic growth in the countries as well as globally. The failures 

of realizing the SEZ project are not the result of economic forces but of poor 

economic policies in countries, exceptions that have nothing to do with the im-

pact of SEZ on cumulative economic growth.  

5. RESEARCH RESULTS 

The example of the Chinese City of Shenzhen best exemplifies effectively man-

aged economic policies that have resulted in strong economic growth and an in-

crease in the standard of living of the population. At the beginning of compre-

hensive Deng reforms in the late 1970s, Shenzhen was just a village of about 

30,000 inhabitants and developed into a super modern luxurious city of 15 mil-

lion in 2016. The impressive economic growth of one of China’s first SEZ pilot 

projects shows their importance in overall economic growth of the country. 

The SEZ Shenzhen model focused on simplified administrative procedures, ef-

ficient administration, speed of infrastructure development and zero tolerance 

for corruption. This simple development formula has resulted in rapid and strong 

economic growth. Economic growth has been accompanied by great progress in 

all other areas. All aspects of transport infrastructure, high degree of urbaniza-

tion, construction of hospitals, schools, investments in labor force in accordance 

with the requirements of modern markets, are just some of the important aspects 

as prerequisites for successful implementation of the SEZ program. 

The city has evolved and transitioned from a commodity production phase to a 

service and software industry. Today, Shenzhen is home to major multinational 

companies such as BGI, BYD, ZTE and Huawei, and Apple has moved almost 

all stages of the manufacturing process to Shenzhen Technology/Science Park. 
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The data in Table 1 quantitatively indicate the degree of economic development 

that is a direct consequence of the opening of the SEZ. Since China was a tech-

nologically backward country with unskilled labor at the beginning of reforms, 

it needed foreign direct investment to grow economically. In order to attract the 

necessary investments, the SEZ in Shenzhen had to adjust the conditions to in-

vestors as much as possible, primarily, by building modern infrastructures (high-

ways, railways and airports), as well as access to electrical installations, sewage 

networks and other municipal infrastructure, investment in education and rapid 

urbanization. With the implementation of the aforementioned economic policy 

measures, the number of foreign companies in SEZs has progressively increased, 

and thus their investments. In line with macroeconomic models, this has led to 

an increase in employment, industrial production, exports and GDP per capita. 

The calculation of the impact of the independent variable (FDI, Employment and 

Gross Output Value of Industry) on the dependent variables (GDP per capita) is 

based on a multiple regression model.  

Table 1: Main macroeconomic indicators of Shenzhen in the period 1980-2015 

  

FDI (.000.000 

USD at constant 

prices) 

Employment 

(.000) 

Export 

(.000.000$ at 

constant prices) 

GOV of Industry 

(.000.000 USD at 

constant prices) 

GDP per 

capita (.000) 

1980 239,660,000 148,900 11,240,000 68,150,000 122,43 

1981 863,600,000 153,600 17,450,000 152,520,000 840,00 

1982 175,460,000 184,900 15,970,000 200,170,000 1,048,00 

1983 293,550,000 223,700 62,300,000 381,870,000 1,260,00 

1984 533,420,000 272,600 265,390,000 614,750,000 1,242,00 

1985 793,230,000 326,100 563,400,000 768,410,000 1,498,00 

1986 243,960,000 360,400 725,520,000 912,130,000 1,228,00 

1987 566,750,000 443,000 1,413,540,000 1,496,810,000 1,434,00 

1988 430,210,000 545,300 1,849,490,000 2,715,110,000 1,736,00 

1989 469,450,000 936,500 2,174,280,000 3,123,610,000 1,418,00 

1990 678,990,000 1,092,200 8,151,650,000 4,202,630,000 1,664,00 

1991 1,086,110,000 1,493,200 9,862,400,000 5,808,400,000 2,209,00 

1992 2,494,960,000 1,759,700 12,000,190,000 7,418,100,000 2,188,00 

1993 4,969,370,000 2,208,100 14,217,760,000 11,870,850,000 2,582,00 

1994 2,831,280,000 2,730,000 18,309,210,000 12,988,280,000 1,999,00 

1995 3,463,070,000 2,985,100 20,527,360,000 15,494,090,000 2,344,00 
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FDI (.000.000 

USD at constant 

prices) 

Employment 

(.000) 

Export 

(.000.000$ at 

constant prices) 

GOV of Industry 

(.000.000 USD at 

constant prices) 

GDP per 

capita (.000) 

1996 1,680,000,000 3,221,200 21,207,810,000 18,374,500,000 2,699,00 

1997 1,353,870,000 3,535,300 25,618,440,000 21,872,080,000 3,089,00 

1998 2,034,750,000 3,903,300 26,396,110,000 26,055,330,000 3,345,00 

1999 1,210,170,000 4,268,900 28,208,110,000 29,511,890,000 3,592,00 

2000 1,738,130,000 4,749,700 34,563,330,000 37,095,680,000 3,961,00 

2001 2,723,180,000 4,913,000 37,479,550,000 45,261,730,000 4,205,00 

2002 3,544,000,000 5,097,400 46,557,040,000 56,550,220,000 4,875,00 

2003 4,846,870,000 5,358,900 62,982,080,000 82,097,180,000 5,679,00 

2004 4,121,310,000 5,621,700 77,846,320,000 103,729,850,000 6,550,00 

2005 5,250,970,000 5,762,600 101,518,290,000 126,078,500,000 7,534,00 

2006 5,264,100,000 6,097,600 136,095,560,000 157,614,410,000 8,774,00 

2007 8,571,550,000 6,471,100 168,492,990,000 194,908,770,000 10,349,00 

2008 7,282,830,000 6,823,500 179,719,950,000 238,764,770,000 12,233,00 

2009 3,558,050,000 7,236,100 161,978,250,000 231,751,580,000 12,453,00 

2010 5,651,970,000 7,581,400 204,183,550,000 283,904,660,000 14,463,00 

2011 7,633,070,000 7,645,400 245,517,600,000 338,204,950,000 17,404,00 

2012 6,261,840,000 7,712,000 271,361,630,000 358,089,640,000 19,815,00 

2013 6,700,003,000 8,992,400 305,701,910,000 397,421,950,000 22,674,00 

2014 10,895,370,000 8,996,600 284,361,570,000 415,619,010,000 24,073,00 

2015 25,595,310,000 9,061,400 264,038,950,000 410,618,580,000 24,380,00 

Source: Authors’ calculation based on Shenzhen Statistical Yearbook 2016  

Applying correlation analysis we omitted variable Export from regression model 

because that variable was weakly intercorrelated with other independent varia-

bles and also with dependent variable (0.54 for Export-FDI ratio, 0.54 for Ex-

port-Employment ratio, 0.53 for Export-Gross Output Value of Industry and 0.54 

for Export-GDP per capita ratio). Moreover p value of variable Export is higher 

than 0.05 (0.369) which means that targeted variable is not significant for re-

search. The regression equation for calculating the influence of the independent 

on the dependent variable is presented in the following way:   

𝑌 = ß₀ + ß₁𝑋₁ + ß₂𝑋₂ + ß₃𝑋₃ + Ɛ 

Where Y is dependent variable (GDP per capita), Xⱼ is independent variable (FDI, 

Gross  Output Value of Industry and Employment), β₀ is Constant, β₁ is unknown 
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parameter along with the independent variable and Ɛ is an error that reflects all 

influences on the dependent variable that does not originate from the dependent 

variable. 

Application of the multiple regression and calculation of the correlation coeffi-

cient and determination, prove the research hypothesis that special economic 

zones significantly influence the economic growth ceteris paribus. The explana-

tory variable in the model are FDI, Employment and Gross Output Value of In-

dustry by which we tested the hypothesis that the development of SEZs (with the 

arrival of more companies) directly affects the dependent variables, i.e. GDP per 

capita, as significant macroeconomic indicator of economic growth.  

Time period for observation was 34 years, since first FDI inflow in Shenzhen, in 

1980. We calculated influence of independent variable on dependent variable 

with 2 year time lag because it is approximate time for targeted macroeconomic 

indicators occurrence of influence on GDP per capita, as an indicator of eco-

nomic growth.  

The values of correlation coefficients are 0.82 for the FDI- GDP per capita ratio, 

0.99 for the Gross Output Value of Industry-GDP per capita ratio and 0.90 for 

the Employment- GDP per capita ratio. High values of the correlation coefficient 

prove a high degree of correlation between the independent and dependent vari-

ables. 

Table 2: Regression Analysis Summary  

Variable B 
95% Confidence 

for Interval  B 
ß t p 

(Constant) 14119432.17 
[10305705.86  

17933158.485] 
 7,561 0,000 

FDI -0.002 [-0..04   -0.001] -0.084 -2.899 0,007 

Employment 0.048 [0.030   0.065] 0.184 5.563 0,000 

Gross Output Value 

of Industry 
0.001 [0.001   0.001] 0.903 30.273 0,000 

Source: Authors’ calculations 

Also, the high value of the Pearson coefficient between independent variables 

shows the interdependence of the macroeconomic indicators. The coefficient 

value of 0.82 for the FDI- Gross Output Value of Industry ratio, 0.86 for the FDI- 
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Employment- ratio and0.87 for the Gross Output Value of Industry- Employment 

ratio quantitatively prove the above statement. Based on the foregoing, it is con-

cluded that FDI, Gross Output Value of Industry and Employment as prerequi-

sites for the success of the SEZs, directly affect the GDP per capita. 

Squaring the correlation coefficient gives a more reliable relation between the 

independent and dependent variables.  

The value of the coefficient of determination for the research model is 0.994. 

High values of the coefficient of determination show a high degree of determi-

nation of dependent variables based on the variations of independent variable. 

Thus, 99.4% of GDP per capita variability is determined by the impact of FDI, 

Gross Output Value of Industry and Employment. Values illustrated in Table 2 

confirmed that independent variables well statistically predicted dependent var-

iables. Moreover p value showed that each independent variable is significant 

and necessary for analysis.  

The tested hypothesis has been proven, that is, a strong relationship of independ-

ent and dependent variables was found, as well as a high degree of determination 

of dependent variables by variations of independent variable. 

6. DISCUSSION 

Since the original forms of preferential free trade zones in maritime cities, special 

economic zones have been significant catalysts for the economic integration of 

countries with the rest of the world and economic development. The modifica-

tion of the SEZs, in line with the global economic trends, forced the implemen-

tation of different policies and strategies, primarily those which are involved in 

attracting domestic and foreign multinational companies and investments, access 

to modern technologies, innovations and know-how regarding the manufacturing 

process. 

Special economic zones today represent an important factor in economic growth 

and integration of national economies into global economic flows, which is 

shown in case of Chinese model of SEZs. Chinese SEZs model provided the best 

results by reason of spillover effect, apropos high percent of domestic economy 

inclusion. SEZs are powerful tool for economic growth in developing countries 
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which enable FDI attraction and positive link between the growth of industrial 

production, employment and GDP per capita. Research results are linked and 

confirmed research and attitudes of Zeng (2015), Chang (2007), Farole, &Akinci 

(2011), Popović, &Erić (2012). On the other hand, calculations of influence of 

the SEZ on economic growth in developing countries confirmed previous re-

search of Zeng (2010), Akinci, &Crittle(2008) and Boyenge (2007),but with the 

analysis of real economic impact of SEZs on economic growth in developing 

countries. Macroeconomic growth models typical for the functioning of SEZs 

are confirmed to be correct. The hypothesis has been proved in the research that 

SEZs have a significant impact on the economic growth of the national economy 

ceteris paribus. This “fence” is the difference between the implications of eco-

nomic laws and economic policy measures on the economic growth. The results 

of multiple regression analysis confirmed the hypothesis. The value of the B co-

efficients were positive except variable FDI, which implied weaker effect and 

influence to the dependent variable over the years. The value of statistics and 

adequate p value showed that all variables were important for research. The p 

value of variables, except Export variable, showed that all variables were signif-

icant for research. The value of the correlation coefficients showed the presence 

of strong linkage between the research variables. Moreover, the high value of 

coefficient of determination confirmed that high degree determination of de-

pendent variables is based on the variations of independent variable.  

7. CONCLUSION 

Economic principles, incorporated into the hypothesis and quantitatively ex-

pressed, confirmed that SEZs, when well-conceived and implemented, signifi-

cantly influenced the expansion of the national economy and economic growth. 

Increase in the number of companies within the zone leads to more investment. 

Higher investments in capital and labor have the effect of increasing the produc-

tivity of both factors of manufacturing. This has a direct impact on increasing 

production, employment, labor income and living standards. At the macro level, 

GDP per capita and trade volume increase, with a positive trade balance. In ad-

dition to direct benefits, the state has many indirect benefits, such as access to 

modern technology, new managerial knowledge and skills and training for work-

ers, in line with technological advances and market demands. 

http://www.ae.ef.unibl.org/


(ACE) Acta Economica, Vol. XVIII, No. 32, 2020. (85 – 106) 

 http://www.ae.ef.unibl.org/ 103 

On the other hand, economic policy measures and activities are a limitation of 

the macroeconomic model. Economic policies, with regard to the uneven redis-

tribution of GDP growth and the protection of workers’ rights, significantly in-

fluence the assessment of the overall success of the SEZs. 

Standard models prove that SEZs multiply investment and thus GDP, but in ad-

dition to increasing national wealth, its redistribution is also important. Also, 

significant restrictions on labor legislation substantially reduce workers’ rights 

with regard to job security and wage flexibility, which can be significant in terms 

of possible abuses. Apart from the two limitations mentioned, the importance of 

corruption as a devastating side effect in non-democratic countries whose econ-

omy is not based on market postulates, the legal state and the rule of law must 

be emphasized. Therefore, the failures of SEZs in certain countries are a direct 

consequence of these factors. 

All three factors are not due to economic laws but to human factors and have not 

been taken into account in the research. Macroeconomic growth models based 

on the role of the SEZ have been quantified and proven. SEZs are significant for 

accessing cutting-edge technologies and innovations, increasing the productivity 

of production factors, and thus for GDP per capita. As such, they are extremely 

attractive to policy makers, especially in developing countries, as evidenced by 

the continued increase in zones around the world.  
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ПОСЕБНЕ ЕКОНОМСКЕ ЗОНЕ: УТИЦАЈ И 

ИМПЛИКАЦИЈЕ НА ЕКОНОМСКИ РАСТ СА 

ОСВРТОМ НА КИНЕСКИ МОДЕЛ 

1 Дражен Марјанац, Влада Републике Српске,  

докторанд на Економском факултету Бања Лука, 

2 Ана Марија Алфиревић, Велеучилиште “Марко Марулић”, Книн 

САЖЕТАК 

Предмет истраживања односи се на анализу утицаја специјалних економ-

ских зона на економски раст земаља које су примијениле наведени концепт 

економског развоја, са освртом на кинески модел. Циљеви истраживања су 

да се научној и стручној јавности обезбиједи преглед механизма функцио-

нисања специјалних економских зона и импликација на циљане макроеко-

номске параметре. Истраживање је спроведено анализом релевантне лите-

ратуре, методом дедукције и квантификације утицаја специјалних економ-

ских зона на економски раст. Истраживање ће дати одговор на проблем 

истраживања који је сублимиран у питању: Да ли и на који начин специ-

јалне економске зоне стимулишу економским раст? Резултати истражи-

вања показаће постојање јаке везе и степена детерминисаности између спе-

цијалних економских зона и таргетираних макроекономских параметара. 

На тај начин потврдиће се основна хипотеза да специјалне економске зоне 

имају значајан утицај на инклузиван и одржив економски раст националне 

економије, као и приступ високим технологијама, иновацијама и know-how. 

Кључне ријечи: специјалне економске зоне, макроекономски параметри, 

одржив економски раст, национална економија. 
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A B S T R A C T 

In today’s modern world, more than ever before, stu-

dents are faced with entrepreneurship based on the use 

of information and communication technology (ICT) 

as a reasonable and justified career choice. Whether 

their career choice would be successful or not depends 

a lot on the level of sys-tem support through entrepre-

neurial ecosystem during their education.  

The main objective of this paper is to present the cur-

rent assessment, indicate the problems and possible so-

lutions regarding the entrepreneurial infrastructure, 

culture and potential of higher education institutions in 

Banja Luka, Bosnia and Herzegovina. To achieve this, 

we have researched the level of the system support to 

students for development and launch of their ICT 

based start-ups during and after their university educa-

tion respecting different educational profiles and de-

mographic characteristics. 

The research covers the sample of 436 students from 

seven higher education institutions in Banja Luka at 

their bachelor studies and includes focus groups, sur-

vey, descriptive and inferential statistical methods.  

We have found significant discrepancy between uni-

versity ICT programs and infrastructure and student 
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needs. For instance, a quite large number of students 

interested in ICT industry attended some kind of infor-

mal education from this domain and at the same time 

they were unaware that those and similar programs 

were freely available at their universities. In this paper 

we have identified those and similar gaps and com-

pared our research results with similar results in other 

countries. 

© 2020 ACE. All rights reserved. 

1. INTRODUCTION 

Information and communication technologies (ICT in further text) are the basis 

of economic development and specific entrepreneurial projects, especially for 

students who usually have higher level of information literacy compared to older 

generations.  

The use of ICT for global economic growth has advanced to the next level of 

development which requires new technologies, new approaches to innovation, 

new integrations and especially new approach to the problem of the world pov-

erty. Change phase of ICT to international development (ICT4D 1.0. towards 

ICT4D 2.0) is an opportunity for professionals in ICT field which offers a new 

market for ICT service providers and new fresh ideas for ICT entrepreneurs.  

New challenges for traditional approach to work and embrace the need for new 

expert knowledge are forcing economy into a new world. Compared to the first 

phase, focused on the offer which creates new needs, new phase 2.0 changes the 

focus to active producers and innovators of demand (Heeks, 2008).  

ICT is the main engine of economic development and social changes in the mod-

ern world. In many countries there is a need for economic and social develop-

ment in order to justify investments in the reform of education and the introduc-

tion of ICT to education. Connection between development goals and ICT re-

forms of education are usually more rhetoric than pragmatic. There is a need to 

identify factors which influence economic growth, based on connections be-
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tween policies and ICT education systems. Additionally, there is a need for co-

ordination of the program of different shareholders such as public bodies, organ-

izations and businesses (Kozma, 2005) in order to maximize positive effects of 

ICT reforms, especially in education sector, on economic and social develop-

ment.  

2. LITERATURE REVIEW 

The importance of education, not only formal but also non-formal, as well as 

extracurricular activities during education, play an important role in the success 

of entrepreneurship projects. Therefore, some authors say that even 30 percent 

of current entrepreneurs believe that university education was crucial in the suc-

cess of their entrepreneurial projects (Ghina, Simatupang, & Gustomo, 2017). 

Additionally, some authors state that it is equally important for success to have 

present and functional systematic support in development of entrepreneurial pro-

jects, internally at higher education institutions including physical space and re-

sources, structural ability of the institution, regulated processes and the existence 

of entrepreneurial culture (Piperopoulos, 2012). Bing and Qin in their analysis 

of systematic support for student entrepreneurial projects, classify types of sup-

port into several segments: connection with government entrepreneurial support, 

targeted research connected to government policies in domain of entrepreneurial 

support, research of the above-mentioned support of higher education institu-

tions for student entrepreneurial project and general society support for student 

entrepreneurship (Bing & Qin, 2017). 

In their research about development of student entrepreneurial eco-system as a 

new challenge for universities, Matt and Schaeffer examine advantages and dis-

advantages of above-mentioned systems in order to identify key success factors 

(Matt & Schaeffer, 2018).  

Additionally, some authors state that one of the key social contributions of uni-

versities is development of entrepreneurial projects but not only through eco-

nomic exploration of academic knowledge but also through counseling, confer-

ences, education and creation of new entrepreneurial projects (Stephan, 2009). 

The same author states that integration of start-ups in academic entrepreneurship 

leads to broader understanding of entrepreneurship and those start-ups do not 
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need to be high-tech and can be non-technological, social sciences based and 

promote different values of socially responsible economy.  

In literature, as key stakeholders and success-factors of entrepreneurial projects, 

several groups are identified: students, alumni, academic stuff, university incu-

bator, accelerators, business sector and companies, co-working spaces, institu-

tions, public support systems and local stakeholders who develops local policies 

of entrepreneurship development (Wright, Siegel, &Musatr, 2017). 

3. METHODOLOGY 

A survey data was collected via Google form and distributed online to public and 

private higher education institutions in Banja Luka. The questionnaire creating 

process had two phases: a draft phase and a final phase which included evalua-

tion of the survey via focus groups of students and a project supervisor. Five 

students in the first, second and third year of bachelor studies were chosen to 

form the focus group. After the focus group suggestions and proposals, the num-

ber of questions in total decreased and some questions were modified and at 

some places the question type was changed in order to obtain more suitable data 

for the analyses phase. The final version of the questionnaire was distributed via 

Google form and completed online by the respondents. The survey has a few 

segments where each segment has a different aim and some segments are mutu-

ally exclusive and dependent on students’ answers.  

– The first part of the survey has a question related to general and demo-

graphic features of the respondents.  

– The first part of the survey has questions related to general and demo-

graphic features of respondents in order to deeply describe our sample 

and its structure. 

– The second segment of the survey is dedicated to entrepreneurial interest 

of respondents, i.e. their relationship with a family company. The main 

goal was to split the sample into two groups: the students who have en-

trepreneurial environment during growing up and the ones who do not 

have. We want to check the hypothesis that the students who grow up in 

the entrepreneurial families are more interested in entrepreneurship than 

others.  
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– In the next, third part of the questionnaire, we set up the questions about 

students’ activities and performances during university education in or-

der to identify active and passive students.  

– The fourth part of the questionnaire was a place for checking the level of 

interest in ICT domain among respondents.  

– The fifth and sixth part of the survey had an aim to find out the level of 

interest among students for starting up their own company and their opin-

ion about the level of systematic support as major instrument for devel-

oping student ICT companies during university education and after. We 

search respondents’ opinions about systematic support level at universi-

ties and local communities.  

The questionnaire has 27 different types of questions like open answer questions, 

multi answer questions and questions which ask respondents for their level of 

(dis)agreement with a statement or a question. The first question type is mutually 

exclusive since the respondent can chose only one among provided answers. The 

multi answer type of questions are provided because we wanted to ensure more 

alternative answers for the respondents and, in order to avoid the incompleteness, 

it has been added the file “other” for open form answers. The closed type of 

questions are Likert 5 scale (dis)agreement questions and those questions are 

mainly in the fifth segment of the questionnaire (Likert, 1932) where we collect 

data related to student interest in ICT domain. In our survey last questions were 

open answer type of questions. Here we used qualitative technique for data anal-

ysis (coding by key words first and using tools for qualitative analysis). The filter 

type of questions was provided in order to direct the respondents to different 

parts of the survey.  

After data collection, data were analyzed in MS Office Excel and using the SPSS 

software in the domain of crosstabs and a correlation. In data analysis process 

we used descriptive and inferential statistics methods, one and two variable data 

analysis. 

Confidence interval used in SPSS is 95%, therefore sample data research results 

are at least 95% applicable to all population. Additionally, for all crosstab corre-

lation tables, chi square test of independence is done in order to identify statisti-

cally important associations. 
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4. RESULTS 

The survey was distributed and completed by 436 students at seven different 

higher education institutions in Banja Luka from different study programs: eco-

nomics and business informatics, the security science, psychology, design and 

software engineering etc. The gender structure of the sample is showed in Figure 

1, where we can see that more than one third are male students and 66.1 percent 

are female students.  

 

Figure 1. Gender of the sample. Source: Authors’ calculations using gathered data 

The significant percentage of students, 13.8 percent, come from the entrepre-

neurial families where one or more of the family members are entrepreneurs and 

this is the target group of samples for the next part of the analysis in this research. 

The economic sector structure of those entrepreneurs is as follow: 36.7 percent 

belong to the trade sector, 18.3 percent to the service sector, 15 percent are man-

ufactures, 11.7 percent are in the construction sector, and 8.3 percent are in the 

finance sector while all other sectors are represented with 5 percent or less. Only 

1.7 percent of students come from the families who work in the information and 

communication technology sector.  

 

Figure 2. Percentage of students who come from entrepreneurial families – answers of 

those who have one of partners of family members who are entrepreneurs. Source: Au-

thors’ calculations using gathered data 
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The most frequent age of the students was nineteen and average age among the 

sample is twenty. Respondents were between 18 and 27 years old. Respondents 

were mostly from the bachelor level of education.  

Family business partaking  

Almost three quarters of respondents (73.3 percent) who have one of partners of 

family members who are entrepreneurs state that they are participating in the 

family business regularly or from time to time, while 13.3 percent of respondents 

are not included in the family business because students are not willing to take 

part in it, or the family members do not include them.  

 

Figure 3. Percentage of students who answered if parents or family members include 

them in the family business. Source: Authors’ calculations using gathered data 

On the contrary, 25 percent of students are very interested in taking part in the 

family business after they finish their education and 11.7 percent of them are 

interested to the certain extent. Surprisingly, a high number of respondents, 35 

percent are not interested or are very little interested in taking part in the family 

business after finishing their studies.  

Internships and extracurricular activities during education  

Exactly 88.1 percent of students are interested in gaining internships and other 

forms of practical education during their education, but only 7.6 percentage of 

them really had the internship experience. This information should be considered 

with caution since at some study programs the student internship is compulsory 

18%
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13%

13%
Yes, they include me and I help them

I help them sometimes, according to my

possibilities

I do not help them because I am not

interested or I do not want

I do not help because they do not include me
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part of education in the last year of bachelor studies. This is one possible expla-

nation of low number of students who gained internship experience. 

 

Figure 4. Percentage of students interested in having internships and other forms of 

practical education during university education (very interested 5, not interested 1). 

Source: Authors’ calculations using gathered data 

Every second respondent has some kind of extra-curriculum or free time activi-

ties during their education (such as courses, trainings, workshops etc.) 

Students’ self-perception after graduation 

More than a half of respondents (51.3 percent) consider themselves as full time 

workers in their branches, and almost one quarter of them (24.9 percent) plan to 

continue education after bachelor studies. More than 37 percent of students have 

a plan to leave the country in terms of work or to continue the education in a 

foreign country. Every fourth student thinks that he or she will start their own 

business as the major source of living or as the second source of finance income. 

This question was multiple answers type.  

Starting the business based on ICT 

About 13.5 percent of respondents are interested in starting their own ICT based 

business and for the 61.5 percent of them starting their own ICT based business 

is one of the possible options. One quarter of respondents claim that they are not 

interested in starting the ICT based business.  
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Figure 5. Interest of students in starting their own ICT business 

Source: Authors’ calculations using gathered data 

As the major barriers to starting their own business respondents find the finance 

problems (63.9 percent), lack of adequate technical knowledge (47.3 percent), 

lack of confidence regarding the compliance with all procedures and obligations 

(31.1 percent), lack of confidence in themselves (19.4 percent), not knowing the 

procedures of setting up the company (19.4 percent). This question was also a 

multi answer type.  

For 28.8 percent of respondents, the major obstacle to starting the company are 

external conditions like governments institutions, universities etc. because those 

institutions do not provide enough systematic support to development of entre-

preneurial companies, which confirms the assumption for necessity of higher 

systematic support to the student entrepreneurial projects.  

ICT domain attractiveness  

One fifth of respondents (18.2 percent) claim they are very interested in attending 

classes related to ICT, and additional 25.2 percent are interested, while 40.6 per-

cent of students have a neutral opinion on attending courses related to ICT do-

main. Around 16 percent are not at all or have a little of interest in attending 

mentioned courses.  

A bit more than one quarter of all respondents actively look for education in ICT 

domain beside the formal university courses (free or informal courses, seminars, 

lectures, specialized web pages etc.), while more than 40 percent of respondents 
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Ljubiša Mićić et al. ICT-BASED STUDENT ENTREPRENEURIAL PROJECTS… 

116 http://www.ae.ef.unibl.org/ 

are not interested in extending their knowledge in ICT domain which is provided 

by their university. 

On the other hand, more than three quarters of respondents (76.5 percent) are 

moderately focused while they read and listen about ICT topics, and 14.6 percent 

have high attention for ICT topics. Only 9 percent of students claim they are not 

interested in ICT domain topics and they do not read or listen anything related 

to.  

 

Figure 6. Interest in reading and listening about ICT  

Source: Authors’ calculations using gathered data 

Systematic support to the student ICT business development 

Only 11 percent of respondents stated they know there is student co-working 

space at their higher education institution, and only 2.1 percent of them know 

there is a business incubator for student start-up business development. 

Surprisingly, only 8.9 percent of respondents claim that their higher education 

institution has some of the entrepreneurial study programs, and only 5.3 percent 

of respondents know for sure about online or some other kind of support for 

starting up their business at their home institution even at those universities with 

entrepreneurial courses and study programs.  
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Figure 7. Presence of incubators for student business at the university  

Source: Authors’ calculations using gathered data 

At the same time the respondents are not familiar with the existence and work of 

institutions, persons or organizations from local communities which provide sys-

tematic support to the student entrepreneurial ventures. Only 8.3 percent of re-

spondents are familiar with the domain of services they need and students know 

where and who they may ask for assistance. There are 28.7 percent of students 

which are also informed about the assistant for the mentioned services but they 

are not sure what they provide to students. In contrast, more than a half of re-

spondents do not know about the existence of student support services and 10 

percent claim that such services do not exist at their universities.  

 

Figure 8. Systematic support for student ICT business in community: percentage of an-

swers if there is an institution, person or organization in the local community where 

students can ask for help in the development of ICT entrepreneurial businesses 

Source: Authors’ calculations using gathered data 
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Interconnection among different segments of the research  

Significantly higher number of male respondents declared they are interested in 

starting ICT business (21.6 percent of men compared to only 9.4 percent of fe-

male respondents).  

Table 1. Respondents who are interested in starting their own ICT business venture by 

gender 

 
Are you interested in starting your own ICT based business? 

Yes Maybe / Not sure No 

Male 21.6% 56.8% 21.6% 

Female 9.4% 63.9% 26.7% 

Source: Authors’ calculations using gathered data 

The respondents who come from entrepreneurial families are not willing to start 

ICT company (35 percent) compared to those whose families do not have their 

own company (23.4 percent). Reasons may be some of the following: 

– Respondents want to participate and continue developing the existing 

family business rather than starting their own,  

– Their company is not from ICT domain and they are not interested in 

another domain,  

– Challenges and struggling as negative experience in family business may 

be demotivating factor for starting their own business.  

Table 2. Link between entrepreneurial families and motivation to start an ICT company  

Do you have one of partners of family 

members who is an entrepreneur? 

Are you interested in starting business  

in ICT domain?  

Yes Maybe / Not sure No 

Yes 15.0% 50.0% 35.0% 

No 13.3% 63.3% 23.4% 

Source: Authors’ calculations using gathered data 

Nevertheless, we found an unusual link between a group interested in attending 

the internship during education and those who are interested in starting their own 

business. The question was defined through Likert scale of (dis)agreement. For 
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instance, the groups which showed the highest interest in starting the ICT com-

pany were those who had the highest and the lowest level of disagreement with 

the question if they are interested in having student internship during their uni-

versity education. As is showed in Table 3 there are 16.8 percent of the respond-

ents who are very interested in gaining internship (at the same time they are very 

interested in starting ICT company) and 14.3 percent of those who are not inter-

ested in having internship but they are interested in starting ICT company.  

Table 3. Link between internship during university education and starting up ICT company 

Are you interested in obtain-

ing internship during univer-

sity education? 

Are you interested in starting your own ICT company?  

Yes Maybe / Not sure No 

No 14.3% 28.6% 57.1% 

A little bit  33.3% 66.7% 

I do not have opinion 2.6% 76.9% 20.5% 

Interested 9.5% 65.7% 24.8% 

Very interested 16.8% 59.1% 24.0% 

Source: Authors’ calculations using gathered data 

We found a direct link between interest in starting ICT company and interest in 

ICT topics, as it was expected (Table 4).  

Table 4. Relationship between interest in ICT topics and starting ICT company 

I search for courses, web sources, unofficial  

education, conferences, lectures related to ICT 

topics that are not provided at my university. 

Are you interested in starting your  

own ICT company?  

Yes  Maybe / Not sure 

No 5.2% 94.8% 

A little bit / sometimes 9.0% 91.0% 

I do not have opinion 19.4% 80.6% 

Moderately agree 30.9% 69.1% 

I completely agree 40.0% 60.0% 

Source: Authors’ calculations using gathered data 

An important factor for starting a company is the existence of an adequate entre-

preneurial program at the university. Our data confirm this, we found there are 

50 percent more of those students who are interested in starting their own com-

pany if they have entrepreneurial program at higher education institution com-

pared with students who do not have those programs (26.3 percent compared 
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with 13.5 percent). We found similar data comparing the universities which have 

accelerator or student business incubator and those which do not have. The re-

spondents who come from universities that have an accelerator are more inter-

ested in starting their own company – 22.2 percent, compared with those who 

are not interested in starting the company and at the same time their university 

does not have an accelerator.  

Table 5. Relationship between entrepreneurial study program and starting their own 

ICT company 

Do you have entrepreneurial 

study program at your  

university? 

Are you interested in starting your own ICT company? 

Yes Maybe /Not sure No 

Yes 26.3% 65.8% 7.9% 

No 13.5% 57.7% 28.8% 

I do not know 11.8% 62.1% 26.1% 

Table 6. Relationship between the existence of business incubator and interest in start-

ing their own ICT company 

Do you have student business 

incubator at your university? 

Are you interested in starting your  

own ICT company? 

Yes Maybe / Not sure No 

Yes 22.2% 77.8%  

No 14.6% 57.7% 27.7% 

I do not know 12.8% 62.8% 24.5% 

5. DISCUSSION AND CONCLUSION 

There are several facts that can be concluded based on this research. There is a 

specific level of student interest in becoming an entrepreneur, especially if that 

can be an option of “side-job”. There is a significant level of research participants 

who recognize ICT sector as a sector with high potential for development of en-

trepreneurial projects. However, students who are also potential entrepreneurs 

are usually not informed or unaware if there is adequate eco-system at education 

institutions or in the local community for development of entrepreneurial pro-

jects, especially those based on application of ICT because it requires specific 

infrastructure and agility in project development.  
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Interest for development of ICT based entrepreneurial projects is significantly 

higher among male students who come from higher education institutions which 

have a support system for student entrepreneurial projects such as entrepreneur-

ship programs, student incubators, co-working spaces and similar. However, the 

majority of students can not recognize the systematic support or they are not 

aware if there is such at their higher education institutions. Additionally, having 

in mind the importance of presence of such systematic support, especially for 

ICT based projects, it is alarming how low level of such infrastructure is present 

at local higher education institutions. 

This paper provides the ground for further analysis of systematic support, espe-

cially for ICT entrepreneurship, through further diversification of the sample and 

area of research and also through further specification and identification of spe-

cific elements and characteristics of university entrepreneurial eco-system as a 

factor in development of student entrepreneurial projects based on ICT applica-

tion.  
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САЖЕТАК 

У савременом свијету, више него икада прије, студенти се окрећу преду-

зетништву заснованом на употреби информационо комуникационих техно-

логија (ИКТ надаље) као обећавајућем каријерном избору. Успјех у поме-

нутом каријерном избору значајно зависи од системске подршке кроз пре-

дузетнички еко-систем током њиховог образовног процеса. 

Основни циљ овог рада је оцјена тренутног стања, указивање на постојеће 

проблеме и могућа рјешења за изазове предузетничке инфраструктуре, кул-

туре и потенцијала у високом образовању у Бањалуци и Босни и Херцего-

вини. Кроз рад је дат преглед истраживања степена подршке студентима у 

развоју предузетничких бизниса заснованих на ИКТ-у током и након уни-

верзитетског образовања, уз уважавање њихових различитих образовних 

профила и демографских карактеристика.  
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Истраживање обухвата узорак од 436 студената са седам високошколских 

установа у Бањалуци, са основних студија. Приликом прикупљања и ана-

лизе података коришћене су фокус групе, анкетирање и дескриптивна ста-

тистика.  

Уочили смо значајно неслагање између универзитетских ИКТ програма и 

универзитетске инфраструктуре са потребама студената. Примјера ради, 

значајан број студената заинтересованих за ИКТ индустрију је присуство-

вао некој неформалној обуци повезаној са овом облашћу, а у исто вријеме 

нису били упознати са постојањем сличних програма на својим универзи-

тетима и то обично бесплатно.  

Кроз овај рад настојимо идентификовати такве и сличне недостатке и упо-

редити их са сличним истраживањима у другим земљама. 

Кључне ријечи: студент, ИКТ индустрија, универзитет, анализа подршке 

система, предузетништво 
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A B S T R A C T 

Over the last decade, Nigeria has witnessed rising cap-

ital inflows that have kept the monetary authorities on 

their toes. This study, therefore, investigated the effec-

tiveness of sterilization policy in controlling money 

supply and capital inflows in Nigeria. The need for this 

investigation arose from observed dearth of study in 

this area in Nigeria as well as the surge in capital in-

flows within the study period with its likely macroeco-

nomic implications. The study would answer the ques-

tion: (1) to what extent does sterilization effort of the 

Central Bank of Nigeria effective in controlling capital 

inflows in Nigeria, (2) to what extent is sterilization 

policy able to regulate money supply in Nigeria. By uti-

lizing monthly data spanning a period of 2010-2018 

under the framework of Two Stage Least Squares 

(2SLS), findings show that the sterilization policy of 

the CBN is effective in regulating money supply and 

depressing capital inflows both in period of normal 

Keywords:  

Sterilization policy, capital 

inflow, money supply and 

monetary policy 

JEL Classification: E51, 

F21, F32, O16 

mailto:toy4kuns@yahoo.com
https://orcid.org/0000-0002-3131-9036
https://orcid.org/0000-0002-7049-1699
https://orcid.org/0000-0001-9865-4202
https://orcid.org/0000-0002-1754-7446
https://orcid.org/0000-0002-0751-1327
https://orcid.org/0000-0003-2884-6625


Nzeh, Innocent Chile et al. INVESTIGATING THE EFFECTIVENESS… 

128 http://www.ae.ef.unibl.org/ 

capital inflows and in period of intensive capital in-

flows. We therefore recommend that in periods of sud-

den and volatile capital inflows, sterilization measure 

should be given a priority in order to stave off the neg-

ative consequences of such unexpected inflows. We 

also recommend fiscal prudency on the part of the fis-

cal authorities, especially within the period of high and 

volatile capital inflows just as the observance of a syn-

ergy between fiscal and monetary policies is not ruled 

out. 

© 2020 ACE. All rights reserved. 

1. INTRODUCTION 

Capital inflows have become a veritable source of revenue particularly to re-

source constraint countries like Nigeria. As noted by Hashmi et al. (2011), capital 

inflows to developing countries is a blessing which should be utilized for their 

development. It should however be noted that rising inflows, if not well man-

aged, could destabilize the macroeconomic environment through appreciating 

exchange rate, rising inflation among others (Lee, 1997; Blanchard et al, 2015). 

Nigeria is not exempted from the monetary effects of capital inflows as Tomasz 

(2016) observed that the banking and financial crisis that hit the country in 2009 

were mainly due to shock to capital inflows. As a reaction to the consequences 

of capital inflows, policy makers in different countries have adopted measures to 

reduce their economy’s vulnerability. Kawai and Lamberte (2008) noted that 

countries facing rising capital inflows can avail themselves of three broad cate-

gories of macroeconomic measures such as sterilization, exchange rate flexibility 

and fiscal tightening. However, sterilization policy remains the most popular 

(Bazot et al, 2019; Lee, 1997; Reinhart & Reinhart, 1998). 

The need for an investigation into the effectiveness of sterilization policy stems 

from the fact that Nigeria is thought to have low absorptive capacity to accom-

modate such inflows. The effectiveness of a sterilization policy can be evaluated 

by how this policy can reduce the monetary impact of capital inflows on the 

domestic economy.  In a bid to investigate the impact of sterilization policy on 

http://www.ae.ef.unibl.org/
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money supply, previous studies (Cavoli, 2005; Takagi & Esaka, 1999; Ok-

panachi, 2013; Zhang, 2011) used the coefficient of change in net foreign asset 

(NFA) as proxy for sterilization policy.  

It was observed that the intensity of capital inflows is high in some periods and 

this has encouraged an intensive use of sterilization tools to cushion their effects 

within those periods. In recent times, apart from the monetization of oil receipts 

and other oil-related inflows which the International Monetary Fund (IMF, 2013) 

regarded as the primary source of liquidity, Nigeria has been experiencing an 

upsurge in capital inflows. The trend in capital inflows is shown in Graph1. be-

low. The Graph shows rising trend of External debt (EXTDBT), Foreign portfo-

lio investment (FPI), Foreign direct investment (FDI), Official development as-

sistance (ODA) and Personal remittances  

(REMITTANCE) over the years. Remittances have been rising since 2008 and 

all through 2015, however it fell in 2016 and rose in 2017. FDI got to its peak in 

2009 and 2011 and got to another peak in 2016. FPI on the other hand got to its 

highest peak in 2012. External debt got to its peak in 2007, 2011, and 2015. 

 

Graph 1. Sources of Capital Inflows in Nigeria from 2005-2018, milions US dollars 

Source: Compiled by the authors with data from World Development Indicator (WDI, 

2019) 
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According to the International Monetary Fund (IMF, 2013), the Central Bank of 

Nigeria (CBN) relies heavily on foreign exchange sales to sterilize systemic li-

quidity. The report noted that the CBN also issues government bills and bonds 

in primary market as well as changes in cash reserve ratio (CRR) as other instru-

ments to manage systemic liquidity. The use of open market operations (OMO) 

and cash reserve ratio (CRR) as a response to rising inflows has been given pre-

eminence in recent times by the CBN. Graph 2 below shows that as the NFA 

increases, the use of both CRR and OMO (proxy by OMO sterilization ratio) also 

increased with the rising inflow. In the third quarter of 2011, the use of both 

instruments reduced as NFA rose. They were also used extensively in the third 

quarters of 2013, 2014 and 2016 respectively. 

 

Graph 2. Quarterly Trend in NFA, CRR and OMO for Nigeria 

Source: Compiled by the researcher with data from the CBN Bulletin (2018) 

N/B: NFA is measured in millions of naira, while CRR and OMO are measured in % and 

ratio respectively. 

Graph3 below depicts a scenario to describe the sterilization measure of the CBN 

in recent times. It can be seen that in almost all the quarters, the CBN engaged 

in moderate sterilization measure as an increase in NFA was neutralized by a 

reduction in net domestic assets (NDA). Sterilization measure of the CBN be-

came relatively high within 2013 judging from the wide band in NFA and NDA. 
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Graph 3. Quarterly Trend in ΔNFA and ΔNDA for Nigeria between 2010-2017 

Source: Compiled by the author with data from the CBN Bulletin (2018) 

1.1. Stylized facts on the Trend of NFA and some macroeconomic varia-

bles in Nigeria 

The effect of capital inflows is mainly to raise money supply which will then 

transmit to other macroeconomic variables. To capture this scenario, Graph 4 

below shows a co-movement between net foreign assets (NFA) and broad money 

supply (M2) in Nigeria. In particular, they rose in the third quarter of 2013 and 

again in the first quarter of 2017. This scenario led to the common view that the 

rise in NFA associated with capital inflows somehow caused the rapid growth of 

money supply during the capital inflow episode.  

 

Graph 4. Quarterly Trend in NFA and M2 in Nigeria, million of naira 

Source: Compiled by the author with data from the CBN Bulletin (2018) 
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By increasing money supply, capital inflows also leads to growing monetary 

base and bank reserve. Graph 5 below shows the quarterly trend in bank reserve 

and monetary base and how they relate with NFA in Nigeria. Information on the 

Graph indicates that NFA rose from 2011 to 2013Q3 and fell sharply up to 

2016Q3, when it started rising again. Monetary base and bank reserve had uni-

form behaviour, falling sharply in 2015Q3 and rising in 2017Q1.  

 

Graph 5. Quarterly Trend of NFA, Bank Reserve and Monetary Base in Nigeria, mil-

lions of naira. Source: Compiled by authors with data from the CBN Statistical Bulletin 

(2018) 

As the NFA rose, it came with an appreciating exchange rate. Graph 6 below 

shows that as the trend in NFA rose, that of exchange rate fell. The falling trend 

of exchange rate means a currency appreciation. From the Graph, as the NFA 

rose between 2012Q1 to 2013Q3, the trend of exchange rate marginally fell (ap-

preciated). However, as NFA fell between 2014Q3 to 2017Q3, exchange rate 
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Graph 6. Quarterly Trend of NFA and Exchange Rate, millions of naira, US Dollars 

Source: Compiled by the author with data from CBN Statistical Bulletin (2018) 

The paper is organized as follows. After the introduction (section 1), section two 

reviews the theoretical framework as well as related empirical studies on the 

subject matter. The empirical model and methods used for the analysis are de-

scribed in the third section. The results of the analyses are presented and dis-

cussed in section four, while summary, conclusions and policy implication of 

findings are offered in section five. 

2. PREVIOUS RESEARCH 
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It also assumes that owing to inflows, the central bank creates reserve money 
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called the sterilization coefficient. Its value ranges from minus one to zero. When 

a1 = –1, sterilization is complete, if it is closer to zero, the sterilization is partial 

and if a1 = 0, each net inflow or net outflow of foreign capital will result in an 

equal change in the domestic money supply.  

2.2. Review of empirical Literature 

The relevance of sterilization as a tool to cushion the effect of the monetary im-

pact of capital inflows has led to its studies in different countries with varying 

results. In a country-specific study for China, Ouyang and Rajan (2005) investi-

gated the extent of monetary sterilization using Two Stage Least Squares. Result 

reveals that China has sterilized around 75 percent of capital inflows on average 

since 1995. In another study for China, Ouyang et al (2007) assessed the extent 

of sterilization and capital mobility using monthly data between mid 1999 and 

late 2005 using simultaneous equation framework. The study finds that China 

has been able to successfully sterilize most of these reserve increases and this is 

in line with finding by Ouyang and Rajan (2005).  

Similarly, Zhang (2011) adopted a Two Stage Least Squares method to estimate 

the extent of China’s sterilization using quarterly data from 1995 to 2010. The 

study found that sterilization has been highly effective within this period con-

firming the results from Ouyang and Rajan (2005) and Ouyang et al (2007). 

Zhang (2011) examined the effectiveness and cost of monetary sterilization in 

China. The study adopted Two Stage Least Squares method to estimate the extent 

of China's sterilization. It concludes that the sterilization has been highly effec-

tive. However, another study for China by Chung et al. (2014) examined the 

sterilization policy for the country. The empirical results showed that Chinese 

monetary authorities sterilized almost all of the effects of international capital 

inflows and increased foreign exchange reserves on the monetary base. This 

finding is in line with Ouyang and Rajan (2005) and Zhang (2011).  

Cavoli (2005) empirically examined the impact of sterilization on interest rate 

for Asia using OLS, Two Stage Least Squares and VAR analysis. The results 

show that there are some contemporaneous effects of sterilization on domestic 

interest rate. In a cross-country study, Lavigne (2008), using descriptive analysis, 
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examined recent trends in sterilized intervention among emerging-market econ-

omies. The study found that all the countries sterilized over 60% of their inflows 

between 2000-2006 while between 1990-1996, some sterilized less than 60%. 

Aizenman and Glick (2008) investigated the degree of sterilization within 

emerging market countries using OLS. Findings showed that the extent of steri-

lization has risen in recent years to varying degrees in Asia as well as in Latin 

America. In another cross country study comprising Pakistan, Korea, Philippines 

and Japan, Hashmi et al. (2011) estimated the monetary policy reaction function 

and degree of sterilization using Johansen multivariate co-integration technique. 

Findings show that over the period of study, all the central banks of these coun-

tries have conducted a strong sterilization policy, but did not fully sterilize capital 

inflow. Lin (2012) applied Error Correction Model (ECM) and OLS to estimate 

the monetary response functions for sterilization and capital mobility for Thai-

land, Indonesia, the Republic of Korea and Malaysia. The results of the study 

showed that except for Indonesia that had a medium degree of sterilization with 

a medium degree of capital mobility, others had perfect sterilization with high 

capital mobility.  

However, in a cross-country study involving some emerging market economies, 

Ponomarenko (2019) sought to investigate if sterilized interventions could create 

money. By adopting a VAR technique, the study found that an increase in central 

bank’s NFA results in lower interbank interest rates, which suggests an incom-

plete sterilization that has an expansionary effect on the real sector. The study 

therefore recommends that theses effects should not be overlooked when as-

sessing the macroeconomic consequences of foreign exchange accumulation. 

However, in a country-specific study for Croatia, Ljubaj et al. (2010) examined 

the degree of sterilization in the period from 2000 to 2009 under the framework 

of Two Stage Least Squares. Result revealed that sterilization was strong, but not 

full. Begum (2014) investigated the extent of sterilization of Bangladesh Bank 

to offset the monetary expansionary effect of reserve accumulation. By applying 

Johansen cointegration technique and Vector Error Correction (VEC), the study 

finds that there exist a long run relationship between NDA and NFA. In another 

study for Pakistan, Khushk et al. (2015) investigated the extent the Central Bank 

of Pakistan sterilizes the effect of changes in net foreign assets on domestic mon-

etary base using monthly data from 1982M1 to 2013M2 under the framework of 
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2SLS. The study finds that the Central Bank partially sterilizes its foreign ex-

change operation. This finding supports the finding by Qayyum and Khan 

(2003). 

Similar studies have been conducted in some African countries. For Egypt, 

Elhendawy (2015) investigated the long-run relationship between sterilization 

and inflation using annual data from 1980-2011, under the framework of Granger 

Causality, VECM and Variance Decomposition.  The study found a bi-direc-

tional causality in two, three and four lags. The VECM result indicates the exist-

ence of a long-run positive relationship between sterilization and inflation. In a 

country-specific study for Algeria, Djedaiet and Ayad (2017)investigated how 

the Algerian Bank sterilized hard currency in flows using monthly data and under 

the framework of ARDL. Results showed evidence of full sterilization. In an-

other study that applied OLS, Okpanachi (2013)examined the monetary policy 

response to capital inflows in Nigeria. The study finds evidence of less-than-full, 

but significantly high sterilization intensity for Nigeria.  

3. MATERIAL AND METHODS  

3.1. Theoretical framework 

The theoretical framework that guided our study followed the estimation of the 

monetary policy reaction function by Cumby and Obstfeld (1983). The monetary 

policy reaction function enables the estimation of the degree of sterilization and 

it may be written as follows: 

𝛥𝑁𝐷𝐴 = 𝑎1(𝐶𝐴 + 𝐾) + 𝑌1𝑥𝑡 (1) 

Where: ΔNDA = change in the net domestic assets, a1 = the degree of steriliza-

tion, CA = is the current account balance, K = the capital account balance, X = 

the vector of other variables that could also affect monetary policy actions. Since, 

in accordance with the balance of payments, the sum of current and capital ac-

count balances (CA + K) is equal to the change in the net foreign assets (ΔNFA), 

which is approximated by the change in international reserves, equation 1 may 

be rewritten as follows: 

𝛥𝑁𝐷𝐴 = 𝑎1∆𝑁𝐹𝐴 + 𝑌1𝑥 (2) 
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This relation is actually a simplified monetary policy reaction function, where 

the coefficient a1 indicates the degree of sterilization and is called the steriliza-

tion coefficient. Its value ranges from minus one to zero. When a1 = –1 steriliza-

tion is complete, if it is closer to zero, the reserve money generated by central 

bank’s intervention will not be entirely withdrawn from the market and if a1 = 0, 

each net inflow or net outflow of foreign capital will result in an equal change in 

the domestic money supply. 

3.2. Empirical model specification 

The empirical model that guided this study is derived from the analytical frame-

work outlined above. Specifying the monetary policy reaction function for the 

estimation of sterilization coefficient, the model we adopted is a modification 

from Chung et al. (2014) and it is specified as follows: 

∆ log𝑁𝐷𝐴𝑡 = 𝛼0 + 𝛼1∆𝑙𝑜𝑔𝑁𝐹𝐴𝑡 + 𝛼2𝑀𝑀𝑡 + 𝛼3𝑇𝐵𝑅𝑡 + 𝛼4𝐶𝑃𝐼𝑡 + 𝜇𝑡 (3) 

where: ΔNDA = change in Net Domestic Assets, ΔNFA = change in Net Foreign 

Assets, MM =  money multiplier, TBR = treasury bills rate, CPI = consumer 

price index and U = error term. The range of values for the coefficient of NFA 

is expected to be between -1 and zero. If a1  and a2  =  –1, sterilization is complete, 

if closer to zero,  sterilization is partial and if = 0, sterilization has no effect on 

inflows. MM is calculated as a ratio of M2 to Monetary base and we calculated 

with the excel package. 

In investigating the impact of sterilization on money supply, we made a departure 

from previous studies by regressing money supply against total sterilization. The 

formula used to generate the series for total sterilization is obtained from Lavigne 

(2008) and it is as follows:  

𝑇𝑆𝑇𝑅 = (∆𝑅𝐷 − ∆𝑁𝐷𝐴) ∆𝑁𝐹𝐴⁄  (4) 

Where: TSTR = total sterilization, ΔRD = change in reserve deposit. Other var-

iables are as explained above. We calculated the series for total sterilization using 

an excel package. The relationship is thus specified as follows: 

𝑙𝑜𝑔𝑀2 = �̅�0 + �̅�1𝑇𝑆𝑇𝑅𝑡 + �̅�2𝑇𝑆𝑇𝑅𝑡−1 + �̅�3𝐶𝑃𝐼𝑡 + �̅�4𝐸𝑋𝐶𝐻𝑅𝑡 +

�̅�5𝐶𝑅𝐺𝑂𝑉𝑇𝑡 + �̅�6𝑙𝑜𝑔𝑅𝐸𝑆𝐸𝑅𝑉𝑡 + 𝑈 (5)
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where: M2 = bread money supply(proxy for money supply), TSTR = total steri-

lization, CPI = consumer price index, CRGOVT = credit to government and 

RESERV = bank reserve 

To investigate the effectiveness of sterilization, we modeled this based on the 

modification from Takagi and Esaka (1999). As a departure from previous stud-

ies that investigated the intensity of sterilization (Reinhart &Reinhart, 1998; 

Montiel& Reinhart, 1999; Takagi &Esaka, 1999), we computed the OMO steri-

lization ratio to guide us in constructing the dummy variable. The formula for 

the OMO sterilization ratio is obtained from Lavigne (2008) and is calculated as 

follows: OMO sterilization ratio = ΔNDA/ΔNFA. We used the excel package to 

generate the series for OMO sterilization ratio. The model is thus as follows: 

𝑙𝑜𝑔𝑀2𝑡 = σ0 + σ1𝑇𝑆𝑇𝑅𝑡 + 𝐷𝑢𝑚1 ∗ 𝐷𝑢𝑚2 ∗ σ2(𝑇𝑆𝑇𝑅𝑡−1) + σ3𝐸𝑋𝐶𝐻𝑅𝑡 +

σ4𝐶𝑃𝐼𝑡 + σ5𝐶𝑅𝐺𝑂𝑉𝑇𝑡 + σ6𝑙𝑜𝑔𝑅𝐸𝑆𝐸𝑅𝑉𝑡 + 𝑈𝑡 (6)
 

where: Dum1 = dummy variable for OMO sterilization ratio, Dum2 = dummy for 

cash reserve ratio, σ2  = coefficient of  lag of TSTR.  Other variables are as ex-

plained previously.  

The threshold we used to indicate when the CBN used sterilization intensively is 

when the OMO sterilization ratio is close to -1 and above and when the cash 

reserve ratio turned to double digit. 

Therefore, we shall assign dummy 1 when the OMO sterilization ratio is close 

to -1 and above and dummy zero otherwise. Also dummy 1 shall be assigned 

when the cash reserve ratio is double digit and dummy zero when otherwise (see 

appendixes 1 and 2 below). From Graph 2 above, it can be seen that both OMO 

and cash reserve ratio trend together, suggesting that the CBN simultaneously 

uses the two to neutralize the effect of increasing money supply. According to 

Takagi and Esaka (1999), if the policy of intense sterilization was particularly 

effective in limiting the impact of an increase in capital inflows on the growth of 

money supply, we should expect the value of the coefficient of the dummy to be 

negative, so that as in our own case, the coefficient of (TSTRt-1) under intense 

sterilization (ieơ2) is algebraically smaller than that under normal conditions (ơ1).   
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3.3. Estimation techniques and data sources 

As observed in literature, the relationship between NFA and NDA entails en-

dogeneity. Therefore, we handled problem of endogeneity by using the Two 

Stage Least Squares (2SLS) method which requires the selection of instrumental 

variables to replace the endogenous variables. Therefore, in eq.3 the lag of the 

dependent variable was chosen as the instrumental variable. We also used world 

oil price as an instrument in equations 5 and 6. This is because as observed by 

Vinayagathasan (2013), world oil price is a proxy for expected inflation. If that 

is the case, we expect it to correlate with the variables used in the calculation of 

total sterilization, namely NDA, NFA and reserve deposit since the monetary 

authorities consider expected inflation when manipulating these variables. Fol-

lowing Fair (1997), we included the lag of the left and right-hand side variables 

in the instrument list. After obtaining the results of the estimates we subjected 

them to the following tests: endogeneity test, weak instrument diagnostics, in-

strument Orthogonality test, model specification test, serial correlation test and 

heteroskedasticity test. The data for the study were sourced as follows: Data on 

CPI and exchange rate were sourced from the International Financial Statistics 

(IFS) of International Monetary Fund (IMF, 2018). The data for world oil price 

was sourced from the US Energy Information Administration (EIA, 2017), while 

the rest of the data were sourced from the Central Bank of Nigeria Statistical 

Bulletin (2018). 

4. RESULTS 

We first present and analyze the results of stationarity test before analyzing our 

major findings. We carried out this test by relying on the Augmented Dickey 

Fuller (ADF) and Phillip Perron (PP) tests. The null hypothesis of no stationarity 

was tested against the alternative at the 5% level. Tables (1) and (2) below show 

the results of our findings both at level and at first difference respectively. The 

results from both the ADF and the PP show that none of the variables achieved 

stationarity at level.  However, when differenced, all the series became station-

ary.  
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Table 1. Result of Stationarity at Level 

Variables ADF t-stat. PP t-stat. Critical 

value at 5% 

ADF 

Critical 

value 

 at 5% PP 

Order of 

integration 

NFA 1.467091 0.883849 -3.500669 -2.892200 NS 

NDA -1.491718 -1.505443 -2.892200 -2.892200 NS, 

CPI 3.234494  2.752651 -2.892536 -2.892200 NS 

TBR -2.369256 -2.083046 -2.892536 -2.892200 NS 

EXCHR  0.179970 0.151394 -2.892879 -2.892200 NS 

CRGOVT -0.790064 -1.086200 -1.086200 -2.892200 NS 

RESERVE -1.057255 -0.946130 -3.500669 -3.500669 NS 

MM -1.642570 -2.893230 -1.319989 -2.892200 NS 

Source: Compiled by the author. Note: NS means Not Stationary 

Table 2. Result of Stationarity at first Difference 

Source: Compiled by the author Note: Graphs with asterisks (*) indicate the rejection of 

the null hypothesis at the 5% level  

The result of the estimated degree of sterilization (eq. 3) is displayed in Table 3 

and it shows that the coefficient of sterilization is approximately -0.74 or 74%. 

By implication this result shows that the CBN sterilized about 74% of the capital 

inflows within the period under review. The result is slightly higher than the 69% 

Variables ADF t-stat. PP t-stat. Critical value 

at 5% 

ADF 

Critical 

value at 5% 

PP 

Order of 

integra-

tion 

ΔNFA -7.238695* -7.246113* -2.892536 -2.892536 I(1) 

ΔNDA -9.268842* -9.344171* -2.892536 -2.892536 I(1) 

ΔCPI -7.384786* -7.552742* -2.892536 -2.892536 I(1) 

ΔTBR -4.623282*  -

4.623282* 

-2.892536 -2.892536 I(1) 

ΔEXCHR -6.466169* -5.306834* -2.892879 -2.892536 I(1) 

ΔCR-

GOVT 

-13.70787* -13.70787* -2.892536 -2.892536 I(1) 

ΔRE-

SERVE 

-11.53000* -11.71702* -3.501445 -3.501445 I(1) 

ΔMM -11.92011* -18.84383* -2.892536 -2.892536 I(1) 
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reported by Okpanachi (2013) for Nigeria. The difference could be as a result of 

the different methodology adopted by both studies. The time period in which the 

two studies were carried out could equally be responsible. The CBN’s commit-

ment to sterilize capital inflows is low compared to other developing countries 

such as -0.99 for Algeria (Djedaiet & Ayad, 2017), -0.80 for China (Zhang, 2011) 

and -0.981 and 1.056 for Korea and Thailand respectively (Lin, 2012). Finding 

alsoshows that the coefficient of money multiplier is negative and non-signifi-

cant. The negative value indicates that the higher the MM, the more the central 

bank will reduce the NDA in order to fight inflation (Mansour, 2012). The coef-

ficient of Treasury bill rate also exhibits a negative link with NDA, though it is 

not significant. The reason for the negative value is that a higher Treasury bill 

rate induces higher capital inflows and this requires stronger sterilization by way 

of reducing the central bank’s net domestic assets. Our result also shows a neg-

ative link between NDA and CPI which goes along with apriori expectation even 

though it is not significant. A rising CPI will force the monetary authorities to 

reduce money supply and such measure will lead to reduction in NDA. The value 

however was not significant with ρ>0.1. 

Table 3. Result of the estimated degree of sterilization. Dep. Var. logNDA 

Variable Coefficient t-Stat. Prob. 

C 0.091 1.029 0.306 

Dlog(NFA) -0.740* -2.751 0.007 

MM -0.004 -0.450 0.656 

TBR -0.004 -1.440 0.154 

CPI -0.001 -0.340 0.732 

R2 0.102   

Adj.R2 0.062   

F-Stat 4.630   

Prob 0.002   

D.W 2.36 

Source: Summary of result compiled by authors from E-Views 9 Note *, ** and *** 

denotes significance at 1%, 5% and 10% respectively. 

The estimated result of the impact of sterilization on money supply (eq.5) is dis-

played in Table 4 below. The result showed that in the current period, steriliza-
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tion leads to a marginal fall in money supply, but with a one period lag, the im-

pact of sterilization on money supply is not significant even though it has a de-

pressing influence on money supply. By implication, the use of sterilization in-

struments to neutralize the growing money supply occasioned by capital inflows 

is effective in Nigeria within the study period. The relatively high degree of ster-

ilization as our finding shows lends credence to this result. Findings also indicate 

that both bank reserve and credit to government have positive influence on 

money supply. The positive influence of bank reserve on money supply indicates 

how potent a policy targeted at influencing money supply through manipulating 

the bank reserve can be. Also, the influence of credit to government on money 

supply goes to show the implication of expansionary fiscal policy stance of the 

government which may frustrate the sterilization effort of the government. We 

also noticed that both consumer price index and exchange rate have a positive 

link with money supply even though they are not significant. The R square value 

of 0.75 indicate that about 75 percent in the variation of money supply in Nigeria 

is accounted for by the independent variables in the result presented in table 4. 

The D.W value of 1.91 indicate the absence of white noise in the model. 

Table 4. Result of estimated impact of sterilization policy on money supply 

Variable Coefficient t-Stat. Prob 

C 13.852* 27.213 0.000 

TSTR -0.009** -2.270 0.026 

TSTR (-1) -0.0012 -1.151 0.254 

Log(RESERV) 0.181* 3.750 0.000 

CRGOVT 3.840* 2.742 0.008 

CPI 0.002 0.083 0.934 

EXCHR 0.0006 0.790 0.4287 

R2 0.752   

Adj. R2 0.730   

F-Stat. 56.209*   

Prob. 0.000   

D.W 1.91 

Source: Authors computation, 2020 using EViews 9. Note *, ** and *** denotes signif-

icance at 1%, 5% and 10% respectively. 
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To measure the intensity of sterilization, Table 5 below presents the result of 

eq.6. From the results presented, the coefficient of TSTR without a dummy is -

0.008272 and the coefficient of TSTR with a dummy is -0.008272.According to 

Takagi and Esaka (1999), the effectiveness of the intensity of sterilization can be 

evaluated if the sum of the two coefficients is less than the first coefficient. 

Therefore, adding the two coefficients, we obtain -0.016544 which is lower than 

-0.008272. With this result, we conclude that the policy of intensity of steriliza-

tion of the CBN is effective in limiting the impact of capital inflows on money 

supply in Nigeria. By implication, as capital inflows rise, intensive sterilization 

policy becomes potent in curtailing their effect on money supply. We also found 

bank reserve and credit to government to significantly influence money supply 

positively in Nigeria, just as CPI and exchange rate positively relate to money 

supply even though they are not significant. 

Table 5. Result of the estimated intensity of sterilization policy. Dep. Var. Δlog(M2) 

Variable Coefficient t-Stat. Prob. 

C 13.861* 28.110 0.000 

TSTR -0.009** 2.411 0.018 

DUM1* 

DUM2*TSTR (-1) -0.008 -1.252 0.213 

Log(RESERV) 0.173* 3.850 0.000 

EXCHR 0.001 0.621 0.534 

CRGOVT 3.910* 2.870 0.005 

CPI 0.0005 0.180 0.856 

R2 0.76   

Adj.R2 0.74   

F-Stat 57.85   

Prob 0.000   

D.W 1.82 

Source: Authors computation, 2020 using EViews 9.  Note *, ** and *** denotes signif-

icance at 1%, 5% and 10% respectively. 

The results of the post diagnostics show that the models passed all the tests con-

ducted. All the tests are evaluated at the 5% level of significance. Of much con-

cern to us is the validity of the instruments we used in the models. The results of 

the Instrument Orthogonality Test showed that the lag of the dependent variable 

we used as instrument in equation 3 is valid, just as the world oil price we used 
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as instrument in equations 5 and 6 is valid as we cannot reject the null hypothesis 

that they are valid. 

5. DISCUSSION AND CONCLUSION 

Based on the foregoing results, we conclude that the degree of sterilization 

though not complete, is relatively high in Nigeria. Also, even though other ex-

planatory variables in the model exhibit the correct sign, they are not significant. 

We also conclude that sterilization policy is effective in depressing money sup-

ply arising from capital inflows both in normal period and in period of high cap-

ital inflows. Based on the positive influence of credit to government on money 

supply we also conclude that the fiscal stance of the government could thwart 

the effort of the monetary authorities in their quest to sterilize capital inflows. In 

another respect, we conclude that the positive influence of bank reserve on 

money supply shows how policy targeted at reducing money supply can work 

well if bank reserve is influenced.  

Following from the above results, we recommend that in period of high and vol-

atile capital inflows, sterilization measures should be given a priority over other 

measures available to neutralize the monetary impact of capital inflows. This is 

because sterilization policy is more flexible, timely and does not require much 

political interference before it is implemented (Yan & Yang, 2008). However, 

much as sterilization is recommended, we caution that the true cost of steriliza-

tion should be evaluated because sterilization has its own cost implications. For 

instance, when debt instruments are floated through the open market operation 

in order reduce money supply occasioned by excessive inflows, this will increase 

the debt profile of the government and retiring such debts in future becomes a 

problem to the fiscal authorities. Also, frequent increase in the cash reserve ratio 

as a way to cushion the impact of capital inflows could affect the liquidity posi-

tion of the deposit money banks and hence their intermediation role. 

Secondly, as the result indicated that credit to government leads to a rising money 

supply, we also recommend fiscal prudency on the part of the fiscal authorities, 

especially in periods of high and volatile capital inflows and that there should be 

harmony between fiscal and monetary policies. The era when the monetary au-

thorities implement contractionary monetary policy at the same time the fiscal 
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authorities exhibit expansionary stance in the face of rising monetary aggregates 

should end. By extension, there is need to combine sterilization policy with fiscal 

tightening in periods of rising and unsustainable capital inflows. 

Finally, apart from other measures to influence money supply, we recommend 

that bank reserve should be targeted owing to the tendency of this variable to 

influence money supply as showed by our results. 
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ПРИЛИВА КАПИТАЛА У НИГЕРИЈИ 

1 Нзех, Иносент Чили, Економски факултет, Ренесансни универзитет,  

Угбавка, Енугу, Нигерија. 
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6 Узома М.Анјашебелу, Економски факултет, Факултет образовања Енвафор Оризу, 

Инсугбеи 

САЖЕТАК 

Током посљедње деценије, Нигерија је била свједок повећаног прилива ка-

питала који је монетарне власти држао на ногама. Стога је ова студија 

истраживала ефикасност политике стерилизације у контроли новчане масе 

и прилива капитала у Нигерији. Потреба за овим истраживањем произашла 

је из уоченог недостатка проучавања у овој области у Нигерији као и пора-

ста прилива капитала у току периода изучавања са могућим макроеконом-

ским импликацијама. Студија је одговорила на питања: (1) у којој мјери су 

напори стерилизације Централне банке Нигерије ефективни у контроли-

сању прилива капитала у Нигерији, (2) у којој мјери је политика стерили-

зације у могућности да контролише новчану масу у Нигерији. Коришћењем 

мјесечних података у периоду 2010-2018. под окриљем двофазне методе 

најмањих квадрата, резултати показују да је политика стерилизације ЦБН 

ефикасна у регулисању новчане масе и смањењу прилива капитала како у 

периоду нормалног прилива капитала, тако и у периоду интензивног при-
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лива капитала. Због тога препоручујемо да се у периодима наглог и неста-

билног прилива капитала даје предност мјерама стерилизације како би се 

избјегле негативне посљедице неочекиваног прилива. Такође, фискалним 

властима препоручујемо опрез, посебно у периоду високог и нестабилног 

прилива капитала, баш као што се не искључује ни поштовање синергије 

између фискалне и монетарне политике.  

Кључне речи: политика cтерилизације, прилив капитала, новчана маса, 

монетарна политика. 

 

Appendix 1                                        Data on CRR 

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

2010 4 4 4 4 4 4 4 4 4 4 4 4 

2011 4 4 4 4 4 4 4 4 4 4 8 8 

2012 8 8 8 8 8 8 8 12 12 12 12 12 

2013 12 12 12 12 12 12 12 30 30 30 30 30 

2014 31 31 31 31 31 31 31 31 31 31 31 31 

2015 31 31 31 31 31 31 31 31 31 25 25 20 

2016 20 20 20 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 

2017 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 

Source: Compiled by the researchers with data from the monetary policy decisions of the 

CBN during her various monetary policy committee meetings 

Data on OMO Sterilization ratio 

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

2010 -0.088 -0.255 -0.173 -1.26 -2.09 -0.57 -41.8 -0.088 0.32 -1.0 -0.49 0.88 

2011 2.06 -1.11 -1.28 -0.74 17.47 1.082 -1.26 -0.81 -0.73 -0.10 -0.72 0.89 

2012 1.80 0.42 1.60 -1.09 52.24 -1.35 -0.76 2.04 3.67 -3.61 -0.04 2.8 

2013 -0.37 -1.9 -0.35 -1.37 2.68 -0.58 0.48 -0.30 0.37 -0.13 -0.51 -0.02 

2014 -0.27 -1.11 0.11 0.66 0.008 0.66 2.11 -4.2 -0.083 -1.59 7.25 -0.03 

2015 1.60 -1.28 1.20 0.3 -1.15 -0.55 2.1 -0.73 -0.647 8.75 -1.32 0.28 

2016 -1.80 0.10 -0.34 -0.66 -0.96 -3.49 -42.9 0.80 -0.90 -0.421 -2.21 21.76 

2017 0 -2.4 -0.78 2.02 -1.2 -14.9 -4.50 -0.74 -1.47 -1.30 -0.82 8.68 

Source: Tabulated by the researchers with data from the CBN Statistical Bulletin (2018) 

http://www.ae.ef.unibl.org/


Nzeh, Innocent Chile et al. INVESTIGATING THE EFFECTIVENESS… 

150 http://www.ae.ef.unibl.org/ 

Appendix 2                 Post Diagnostic Test Results for Model One 

Model Specification (Ramsey RESET Test) P-value = 0.7646 

Heteroskedasticity Test: Breusch-Pagan-Godfrey P-value = 0.3189 

Endogeneity Test P-value =  0.0393 

Weak Instrument Diagnostics Cragg-Donald F-stat = : 1.774827  

Instrument Orthogonality Test P-value = 0.4565 

Serial Correlation P-value = 0.0890 

Source: Compiled by the authors 

Post Diagnostic Test Results for Model Two 

Model Specification (Ramsey RESET Test) P-value =   0.6880 

Heteroskedasticity Test: Breusch-Pagan-Godfrey P-value = 0.9982 

Endogeneity Test P-value =    0.0000 

Weak Instrument Diagnostics Cragg-Donald F-stat =  0.998687  

Instrument Orthogonality Test P-value = 0.6974 

Serial Correlation P-value = 0.4274 

Source: Compiled by the authors 

Post Diagnostic Test Results for Model Three 

Model Specification (Ramsey RESET Test) P-value =  0.9106 

Heteroskedasticity Test: Breusch-Pagan-Godfrey P-value =  0.9981 

Endogeneity Test P-value =   0.0000 

Weak Instrument Diagnostics Cragg-Donald F-stat = 0.734778 

Instrument Orthogonality Test P-value = 0.6667 

Serial Correlation P-value = 0.6190 

Source: Compiled by the authors 
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A B S T R A C T 

Panel regression model may seem like an appealing so-

lution in conditions of limited time series. This is often 

used as a shortcut to achieve deeper data set by setting 

several individual cases on the same time dimension, 

where cross units visually but not really multiply a time 

frame. Macroeconometrics of the Western Balkan re-

gion assumes short time series issue. Additionally, the 

structural brakes are numerous. Panel regression may 

seem like a solution, but there are some limitations that 

should be considered. 

© 2020 ACE. All rights reserved. 

Keywords: panel regression 

model, heterogeneity, for-
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growth. 
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1. INTRODUCTION 

This paper presents the shortcomings of the application of the panel regression 

model to macroeconomic problems. It is not attempted to claim that the applica-

tion of this approach is not a valid macroeconomic technique, but that a certain 

amount of caution is required in the procedure itself. 

At the same time, the interconnectedness of individual countries with the empha-

sis on individual specifics implies caution in the econometric interpretation of the 

http://www.ae.ef.unibl.org/
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problem. It is necessary to consider the essential characteristics of the available 

individual time series, before drawing conclusions based on the final results of 

the panel regression model. 

First of all, the panel can be viewed as a series of measurements at different 

equally spaced time intervals. Each individual measurement refers to an individ-

ual case that can be identified with the classical sampling in space.  

The ergodic nature of the econometric model is something that needs to be recon-

sidered, as it forms the foundation of serious econometric analysis, and limita-

tions on data availability can be an obstacle in this regard when looking at the 

countries of the Western Balkans. 

However, the problem of applying the panel regression model is of a general na-

ture and is not specific to the countries of the Western Balkans. A possible start-

ing point is the fact that this approach was initially developed for microeconomic 

problems. 

The microeconometric approach implies greater control when sizing and struc-

turing the sample itself. Of course, the question of the cost-effectiveness of the 

procedure itself can be called into question. The researcher has the ability to in-

fluence the characteristics of the sample to a certain extent. It is easier to achieve 

randomness and independence of the sampling process, unlike macroeconomic 

time series, which the researcher takes over as defined by the competent institu-

tions (statistical agencies) and they are determined by a number of factors that 

are beyond the influence of the researcher. 

The procedure of parameter evaluation, in addition to the interpretation of the 

results, must be conditioned by the stated specifics of the application of panel 

regression models to macroeconomic problems. Micro-panels are static in nature, 

and this means sizing with a large number of individual cases covered, which are 

observed over a relatively short period of time (not more than a few years).  

For macroeconomic phenomena, dynamics is unusually important, as these are 

time series that are the result of official statistical measurements published by 

government agencies, and the researcher uses them as ready-made input material. 

On the other hand, a large enough number of individual cases is needed. These 

individual cases must not have a problem with autocorrelation, and must have a 

http://www.ae.ef.unibl.org/
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constant variance, if we consider the classical panel regression framework. In 

practice, these conditions are often not met. Also, the wide distribution of soft-

ware solutions that allow econometric view of the problem on the principle of 

“black box”, leads to the results of the research being adopted, although the above 

conditions, which are assumed to be overlooked, simply do not stand. 

If we set a dynamic framework, we can talk about homogeneous and heterogene-

ous panels. Macro-panels are often heterogeneous in practice, and on the other 

hand micro-panels can much more easily meet the condition of homogeneity. 

We will present these problems through the prism of foreign direct investments 

in the countries of the Western Balkans. The problems in this regard can be mul-

tiple.  

First, the Western Balkans have relatively strong country-specific characteristics. 

Second, the panel itself is not large in size. A relatively small number of countries 

make up the observed region, and the lengths of the time series are not adequate 

for all cases. 

Furthermore, we can talk about a whole series of problems, such as the great de-

pendence on movements within the economy of European countries, structural 

disruptions and the like. 

The rest of the work is organized in the following order. The next section presents 

an overview of the relevant literature. The third part describes the data set used 

in the empirical analysis. The fourth part presents the theoretical and methodo-

logical framework and the implications of choosing certain approaches in this 

regard. The last part presents discussion and implications of the use of panel re-

gression models, ie warnings for their potential application.  

2. LITERATURE REVIEW 

The conclusion of most research is that foreign direct investment must have a 

positive effect on economic growth (Mahmoodi&Mahmoodi, 2016). Basically, 

investments have a positive effect, but this effect can be conditioned by a number 

of factors, which are defined differently by different authors (Tintin, C. 2013). 

The case of Bosnia and Herzegovina was also considered in this context (Popović 

http://www.ae.ef.unibl.org/
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& Erić, 2018). On the other hand, there are also results that do not indicate exclu-

sively the direct proportionality of investments and the sizes that determine 

growth (Kosova, 2010). 

When observing econometric techniques, then the robustness of the methodolog-

ical approach is assumed in relation to the problem of constancy of variance of 

regression errors and the problem of correlation that occurs at the level of an in-

dividual variable in the time dimension (deMelloJr., 1999).  

In addition to technical-econometric reasons, essential conditions may be more 

important, and one of them is income. Thus, the adopted assumption is that for-

eign direct investment has a more pronounced positive effect when realized in 

countries with relatively higher income levels (Blomsrtom, Lipsey &Zejan, 

1992). On the other hand, income can be linked to labor productivity, which can 

be further linked to the minimum level of human capital required (Borensztein, 

DeGregorio &Lee, 1995). This is one of the reasons why the part of the literature 

that deals with labor economics is fruitful and which, as we will present below, 

also offers answers in a methodological sense. 

De Mello offered an approach that is technically acceptable. Namely, analyzing 

the effect of foreign direct investment, he observed two homogeneous groups - 

members of the OECD versus the group of countries that are not members of this 

organization (deMelloJr., 1999). However, such an approach is not possible for 

the countries of the Western Balkans. The region is small. Croatia is the only EU 

member that could be classified as a region, but if the situation was different, and 

if we had a larger number of countries that are members of the EU, and a larger 

number of countries that were not, we could do two homogeneous groups of 

countries. Thus, we would avoid the problem of heterogeneity, and this would 

free us from a whole range of technical problems. 

It should be emphasized that when we talk about a homogeneous panel, we do 

not talk about a balanced panel. The panel is balanced when all observed individ-

ual cases have the same number of time units. If we have the same number of 

time units, but not the same time moments, then we get a panel that is in “weak 

balance”. A homogeneous panel, on the other hand, can be intuitively explained 

as a feature of individual cases that, although grouped, lie on the same regression 

line. Likewise, it is desirable that these regression rights have an upward trend. 
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Problems with panels in macroeconomic problems should be sought in the very 

origin of the panels. As we said, initially it was about microeconomic problems, 

ie a certain number of cases of interest were monitored in a certain period of time. 

Changes were recorded by certain attributes at certain time intervals that were not 

particularly long. 

Meanwhile, the term panel has become a generic term. This was due to the fact 

that we have an intensive development of information technology, which has en-

abled the collection of data on a large scale. Now, panels are understood as data 

sets that are organized by several dimensions, of which time is one dimension. 

Research was initially focused on linear panels of exclusively exogenous explan-

atory variables. Early works relied on the distinction between “fixed” versus “ac-

cidental” effects. Mundlak offered a solution that can be applied to linear panels 

that have one level (Mundlak, 1978). With this approach we can, in certain cases, 

approach problems that are heteroskedastic, but we are not yet fully ready to ob-

serve the problem in a dynamic framework, especially if we assume “accidental” 

effects. The solution to this problem has led to the widespread application of the 

generalized method of moments as a method of estimating parameters (Arellano 

& Bond, 1991). Again, this approach was originally intended for microeconomic 

problems that have greater n  than T , where n  is the number of individual cases 

in the model, and T  defines time dimension. 

When we have bigger T , then we come to an additional problem because of the 

“overexpressed memory” that the time series has. An absurd situation, but a real 

one: we need to see a larger pattern in time. At the same time, it can give us a 

distorted picture due to a number of characteristics of time series that should al-

ways be treated with special care. 

Previously said can be summarized as follows. Panel involves sampling in time 

and space. Initially, sampling was oriented towards appropriate sizing in relation 

to space. On the other hand, sampling over time (if we can put it that way) is 

associated with a number of risks and it is not possible to have a parallel approach 

that we have when sampling in space. 

To be more precise, Box-Jenkins', that is Engle-Granger's approach (El-

liott,Granger & Timmermann, 2006) to the problem of data organized in the form 

of panels, has problems when there is a pronounced cointegration. It is possible 
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that cointegration is not identified, both its occurrence in general and its adequate 

form, and then the equilibrium is identified where it does not exist. On the exam-

ple of nominal courses it is shown that I (1), but due to the effect of the “long 

memory” Johansen test finds no link, and fractional cointegration gives false con-

firmation of nonstationarity (Baillie & Bollerslev, 1994). 

When it comes to foreign direct investment in a panel regression environment, 

Pohelhekke & van der Ploeg (2013) reveal the shortcomings of the classical ap-

proach in a systematic way. 

The answer, which in technical terms can be applied to a whole range of related 

problems, was given by macroeconomic researchers who primarily dealt with the 

relationship between investment and the labor market. Some examples are the 

works of Canova, et al. (2007) and Fujita (2012). Problem solving as described 

above has different expressions that often involve multivariable models, or mod-

els of vector autoregression, if desired, and robustness related to the problem of 

endogeneity. In this sense, the vector autoregression model as initially presented 

by Sims (1980) has come a long way, where in the circumstances of a panel re-

gression environment classical statistical inference loses its primacy in favor of 

Bayesian statistical inference (Baumeister & Hamilton, 2015). The debate over 

the relationship between classical and Bayesian statistical inference is described 

in a paper written by Moon and Schorfheide (2012).  

3. DATA 

In this paper, we used data for Albania, Bosnia and Herzegovina, Croatia, Mace-

donia, Serbia and Montenegro in the period from 1998 to 2015. Data on gross 

domestic product (GDP) growth, real interest rates, data on foreign direct invest-

ment and consumer price indices are taken from the World Bank website. 

It is necessary to clarify certain doubts with the data that exist for Serbia, ie Mon-

tenegro. Montenegro declared independence from the state union of Serbia and 

Montenegro in June 2006. In accordance with that fact, where possible, the data 

were separated. 

The real interest rate is the rate on loans adjusted for inflation, which is measured 

on the basis of the GDP deflator. 
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Note that the base year for the consumer price index is 2010. 

Croatia is the only country in the observed group that is defined as a country 

whose income belongs to the upper middle level. This can serve as an indicator 

of the heterogeneity of the observed panel. 

Let us look at data related to gross domestic product growth. We can see that 

Albania is a “special story” compared to other countries. Visually, we can state a 

high level of linear agreement between Serbia, Bosnia and Herzegovina and Mon-

tenegro. 

Graph 1. Gross domestic product (GDP) growth for the observed group of countries  

 

When we look at foreign investments, we get an insight into even greater hetero-

geneity. 
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Graph 2. Foreign direct investment (FDI) for the observed group of countries  

 

4. DIFFERENT METHODOLOGICAL APPROACHES AND 

RESULTS  

We start from the following model: 

it it i ity x v     (1) 

Here we have a model with “error as an integral part”. If we had an error itu  with 

ordinary regression, now we have it i itu v  . Thus, we decompose the regres-

sion error into a part that is not variable in the time dimension and refers to indi-

vidual effects, and an error parallel to the standard model. This is a relation that 

refers to the individual case in the panel, and with itx  we have the regressor vector 

with dimensions 1 k , and   parameter vector with dimensions 1 k  that need 

to be evaluated. We can take the next step, and that is to include, in addition to 

the time dimension, all the observed individual cases 

X α vit i i iy     (2) 
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where 
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The specified expression can be written in matrix form:  

y = Xβ+Dα+v  (3) 

where 

1 1 1 1 1

111 1

1 0 0
y X v
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0 1
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Here we have 1Т  unit vector with dimensions 1Т  . 

Let us start from the following assumptions  

1. 2V(α | X)i   

2. 2V( | X)it vv   

3. ( | X) ( | X) 0i it i isE v E v     

We have already stated that we can write it i itu v  . The problem is that in the 

basic model (whether we assumed “fixed” or “random” effects) we assume that 

i  is not correlated with the regressor. We also assume for a start that we have 

homoskedasticity. We note that it is clear that an approach that involves simply 

minimizing the square of the deviation cannot work because it is clear that we 

have a serial correlation of errors. We have a part of the error that “repeats” over 

time, which we can easily show: 

      2 2X | X | Xit is i it i is i it is i is i itE u u E v v E v v v v                   
|  

The problem of inaccuracy of standard errors can be solved to some extent by 

classifying them into certain clusters. 

Why is it a problem if i  correlates with the regressor for the least square method 

(OLS)? Then the evaluator is biased and inconsistent, that is, we have: 
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 2

cov( , )ˆOLS it i

x

x
plim


 


  . 

This problem is usually solved by assuming “fixed” effects, ie by applying a spe-

cial case of the generalized method of least squares (FGLS).  

Fixed effects  

An evaluator that assumes “fixed effects” implies strict exogenousness and iden-

tification, ie for the first condition we have  | X 0it iЕ v  , and the second means 

that all regressors change over time. The first condition is analogous to the con-

dition we had with ordinary regression, and essentially means that the error can 

not be correlated with some of the regressors at any time period. Now we extend 

the condition from the classical regression by the time dimension. This is an im-

portant condition, which prevents us from simply including a dependent variable 

with a time shift (delay) if we want an image in a dynamic frame. Let us look at 

the following expression 

, 1 xit i t it i ity y v       

where we have a correlation between the regressors from period t  and  1t  , 

because , 1i ty   contains , 1i tv  .  

Let us set things in the context in which we take averages for the observed time 

periods: 

xi i i iy v     (4) 

So we take the average for Т  time periods, and in this case it is clear that we have 

i i  . With this we get the “between” evaluator, and with the following expres-

sion we get the “internal” evaluator:  

         x x x xit i it i i i it i it i it iy y v v v v               (5) 

We subtracted equation (4) from equation (1) to get equation (5), that is, by sub-

tracting the mean of the data for a certain period of time from the data, we lost 

i , thus obtaining the “between” estimator:  
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xit it ity v   (6) 

Now we can see why it is important to us  | X 0it iЕ v  , that is, that the errors 

are not correlated with the regressor, but also in each period, because itv  contains 

itv  for all periods for an individual observed case. We also see why the second 

condition is important, that is, that regressors vary over time. If this is not the 

case, the specific individual observation simply disappears with the specified 

transformation. We can use a binary variable in the evaluation process  

1 1 1 1

1 0 0
y X v

0 1 0
y X v

0 1

T T T

T T T

N n N N

T T







 
        
          
        
               

 

 (7) 

 1 ny = Xβ + d ...d α + v  (8) 

This allowed each variable to have its own section on the y axis. Equations (6) 

and (8) are equal. 

Let us look at a concrete example we have in our case. The panel is poorly bal-

anced. For now, we do not assume that there are errors in the cluster and we have 

“fixed” effects: 

9.780.54 0.025 0.052

2

0.65 0.06 0.115 4

0.1357

0.2914

0.0335

Prob 0.0083

GDP growth ln_fdi cpi interest

internal

R between

total

F

   





 

 

 (9) 

Let us set the errors in the sense that they are robust to the correlation of residuals 

within individual cases, but also that they are heteroskedastic. 
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19.730.96 0.028 0.046

2

 0.65 0.06 0.115 4

0.1357

0.2914

0.0335

Prob 0.0083

GDP growth ln_fdi cpi interest

internal

R between

total

F

   





 

 

 (10) 

Let us see what is happening now with the errors in the evaluation of individual 

parameters. 

 

     

1 1

1

1 1 1 1 1
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cluster

HW

 (11) 

The Huber-White variance, or parameter estimation error (HW-Huber White), 

would be essentially the same as the one we apply to the cluster, if each observa-

tion had its own cluster. The Huber-White method enables robustness if we do 

not have homoskedasticity, ie constancy of residual variance (regression errors).  

If the residues or errors are independent, then we essentially have an equality 

between the Huber-White method and the one adapted for clusters. That is, when 

we have a correlation between errors for individual cases within the panel. When 

we do not have homoskedasticity in the classical regression model, we use the 

Huber-White method, and as a result we have an increase in the errors of estimat-

ing certain parameters. When the error correlation is positive, then we have an 

increase in errors. On the other hand, sometimes the error correlation is negative, 

and we have a decrease. We can see this in the example of the coefficient that is 

related to the variable interest in our case. In this sense, not assuming the possi-

bility of correlation of errors at the level of individual cases monitored over a 

period of time, leads to an even greater possibility of drawing erroneous conclu-

sions. 
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Let us further explain the “fixed” effects through an approach that involves the 

application of binary variables, ie allowing each individual country of the ob-

served region to have a separate section on the vertical axis - we have defined 

characteristics of i case that are not variable over time. 

With fixed effects, we removed variations between groups within the panel by 

subtracting the means from individual cases. 

The disadvantage of this approach is that we lose certain degrees of freedom, but 

also in the inability to see the effects of interests that vary over time.  

There is a possibility of subtracting individual values, ie defining increments, 

which removes fixed effects, which is essentially a similar approach to that which 

implies subtraction of arithmetic means, as we originally presented. This second 

approach is better in the case when we have the presence of serial correlation. 

Serial correlation can be easily treated by placing the analysis in a dynamic frame-

work, that is, we have: 

,it i i t e i it ity y x u      (12) 

where it i t itu f   . For 1...i N  and 1...t T  and 1   we have a dynamic 

process that has been current for some time. We have a homogeneous panel if 

i   and i  . 

This procedure is not adequate if we do not meet certain conditions. The bottom 

line is that we need to have a large panel. Then we can define average values by 

time or other dimension, and approach the further evaluation process with values 

that are true indicators of the effects in time or space, if we can put it that way. 

We can also apply the classical regression model to data organized in the form of 

panels, but it is desirable to take into account the serial correlation. We can look 

at such case on our data. So we have the following model  

0.57 0.026 0.059 12.9

2

 0.36 0.02 0.079 12.73

0.0665

GDP growth ln_fdi cpi interest

R

    


 

We see that we get a model, which, in addition to the fact that there is no statisti-

cally significant coefficient, does not offer logical conclusions. Of course, we can 
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doubt whether they are not good conclusions or statistical significance. Let us 

note that we took into account the serial correlation of errors. However, we did 

not get satisfactory results. It is necessary to pay special attention to the fact that 

0 12.73  . Intuitively speaking, we have a problem with fixed effects that are 

difficult to identify.  

Random effects  

If we know the exact form of heteroskedasticity and serial correlation, we can be 

somewhat more precise by applying the special case of the generalized method 

of least squares (FGLS). We start from the following assumptions: 

1.  | X 0it iЕ v   - strict exogenousness 

2.   0it iЕ x   - absence of “fixed effects” 

If we do not have “fixed effects”, then we have “random effects”, which essen-

tially means that we do not have correlations between regressors and effects that 

are not observed. 

The evaluation process, intuitively speaking, represents a “quasi” removal of 

arithmetic means from individual observations, ie we have: 

   x xit i it i it iy y u u         (13) 

where 
1

1 T

i iti
z z

T 
  , for ,x,z y u  and 

1/2
2

2 2
1 v

vT 




 

 
   

 
. One can look at 

the covariance matrix in more detail, and see that the mentioned correlation is 

one zero. 

The weight that defines the significance of the variations given to individual var-

iations between groups is denoted by  . If 1  , we have “fixed effects”, ie the 

existence of variations between individual groups is ignored. If we have 0   

then we apply the classical regression model to the data organized in the form of 

panels. 

In the case of the Western Balkans, it is difficult to assume that this correlation is 

zero. 
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Let us go back to the evaluation process. First of all, we need to evaluate 2

  and 

2

v . There are several ways. One of them is: 

1. We apply the classical regression model to data organized in a panel to esti-

mate 2ˆ
и ', and the variance of composite residues ˆ

itu ; 

2. Based on the values from the first step, we can calculate 
2ˆ
  as a covariance 

between two residuals for the same individual case, ie: 

12

1 1 1

1
ˆ ˆ

( 1) / 2

N T T

it isi t s t
v v

NT T K




   


 
    

Basically, we obtain all the values we need to do as follows. 

0.797 0.026 0.051 17.002

2

 0.195 0.038 0.081 3.02

0.1142

0.2478

0.0357

Prob 2 0.0015

GDP growth ln_fdi cpi interest

internal

R between

total

chi

   





 

 

 (14) 

The question is how to decide which approach is adequate. The Hausman test is 

a standard procedure in this regard. In addition, it is necessary to include basic 

reasoning, which implies respect for basic economic and econometric settings. 

Namely, the situation when we have   0it iЕ x    is essentially an exception. The 

Hausman test is not exclusively intended for use in the process of determining 

the application of an adequate panel regression model. 

The Hausman test involves calculating the Wald statistics given by:  

         
1

ˆ ˆ ˆ ˆ ˆ ˆV V V VFE RE FE RE FE REH      


    
 

 (15) 

Where 2

kH


 . Large values of the stated statistics (higher than the critical value 

with k degree of freedom) lead to the rejection of the null hypothesis. 

However, the standard Hausman test is not effective when we have heteroskedas-

ticity, ie when we have to take into account that we have to look at errors in a 
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kind of clusters that are defined in accordance with the propositions of the panel. 

Then we have to apply Sargan-Hansen statistics. 

The Haumsan test initially, without a realistic view of the errors, favors random 

effects. The null hypothesis that the difference in the coefficients is significant is 

accepted with 0.2632p  . Often, authors interpret software results superficially, 

in the sense that they do not see the limitations of certain tests. This can result in 

wrong conclusions. 

However, the Sargan-Hansen statistics that is adapted for use in panel data has 

0.0000p  , that is, there is no doubt that random effects are the wrong choice. 

Let us go back to the basic assumptions. We have always had a strict exogeneity 

for regressors. How applicable is this in practice? 

Let us pose the problem in our case. Can we say that if we know that foreign 

direct investment has an impact on economic growth, the opposite is not true? 

We present the approach of Abrigo & Love, which in this sense represents an 

upgrade of the basic model of vector autoregression, which was once presented 

by Sims. We have the following set of linear equations (Abrigo & Love, 2015): 

it it-1 1 it-2 2 it-p+1 p-1 it-p p it i itY = Y A + Y A + Y A + Y A + X B + u + e  (16) 

where  1,2,...,i N  и  1,2,...,t T . Further, itY  is (1 )xk  a vector of dependent 

variables, and itX  is (1xl) a vector of exogenous variables; uieit are (1xk) vectors 

of panel fixed effects and errors; Matrices A1, A2, … , Ap−1, Ap are (kxk) dimen-

sions, and matrices B are (lxk) dimensions, and represent the parameters to be 

evaluated. As for shocks, the following characteristics are assumed: E[eit] =

0, E[eit
′ eit] = Σ и E[eit

′ eis] = 0 for all t > 𝑠 (Abrigo & Love, 2015).  

Note that the evaluation process itself in this case implies a generalized method 

of moments. 

We cite this approach as one of the possible approaches to viewing panels in a 

dynamic framework. Namely, the author can easily be challenged to apply a dy-

namic framework. In doing so, he must take into account the probable occurrence 

of problems with autocorrelation. We explained that it is difficult to justify the 
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use of “random effects”, and on the other hand if we start from “fixed effects”, 

we are sure of the problem of autocorrelation because i  for some variable at the 

moment t  remains unchanged compared to the moment 1t  . 

5. CONCLUSION 

We can conclude that we need a sufficiently long time dimension, in addition to 

a sufficiently large number of individual cases. When we have a sufficiently long 

N and T we should, first of all, evaluate the model for each individual case using 

iТ  observations in time, and then consider the average value for N  obtained 

values. In this way we can see the “typical effect”. 

There is also the possibility to take average values for N  for for each time mo-

ment. Then we have one parameter vector based on the average time series. On 

the other hand, we can simply take averages over the time dimension. 

It is necessary to emphasize the fact that “random effects” imply a completely 

different method of evaluation, and that the application of this approach implies 

the existence of unambiguous arguments. 

For “accidental effects” we must have a strong grounding. As we have seen, when 

we assume “random effects” we mean that there is nothing “fixed” in the factors 

we do not control. We can draw a parallel with a typical microeconometric ex-

ample. If we follow the success of students in school, then the assumption of 

“random effects” can be translated as success does not determine anything that is 

“fixed”, ie given in advance to the individual. Simply put, the assumption related 

to a certain number of students over time is set in the sense that everyone has the 

same starting positions. How applicable is this in the case of the Western Bal-

kans? 

Hausman test does not essentially exclude the existence of “fixed effects”. If we 

can express pictorially, “it can only allow us” to use “random effects”. However, 

“accidental effects” imply the existence of a number of other clear reasons for 

applying this methodological approach. Random effects would be possible if we 

had a population of the Western Balkan countries, and the set of countries we 

used in this analysis represented a random sample from that population. Is there 

such a reasoning basis? 

http://www.ae.ef.unibl.org/


Bojan Baškot et al. LIMITATIONS OF THE PANEL REGRESSION MODEL… 

168 http://www.ae.ef.unibl.org/ 

When the included sample represents essentially the entire population, then we 

have “fixed effects” in the observed variables. When we have a small sample 

compared to a relatively large population, then we have “random effects”. Intui-

tively, we can conclude that if we have statistically significant coefficients that 

suggest random effects on the example of the Western Balkans region, and “ran-

dom effects” are assumed, we can claim that foreign direct investment has a pos-

itive impact on growth for a group of countries for which our 6 represent a small 

random sample. This conclusion is not the same as: “foreign direct investment 

has a positive effect on growth in the Western Balkans region”.  

On the other hand, it does not mean that we have confirmed the opposite. We 

simply have no evidence to make a claim in the sense set forth in the preceding 

paragraph. 

We should also mention the problem with the data in the case of the existence of 

structural interruptions, which is a common situation. The authors easily resort to 

the ad hoc solution of using a binary variable in these cases, ignoring the need for 

an essential specification. Often the inclusion of a binary variable will not lead to 

a solution to the problem that our residues are not normally distributed. We must 

not ignore this fact easily. However, the problem of determining the exact mo-

ment of a structural break can take on unusual connotations in problems involving 

panel-organized data.  

Let us say we have quarterly data and we are observing the Western Balkans 

region and we want to take into account the global financial crisis. Can we claim 

that the effect of the crisis for all countries began at the same time and with the 

same intensity? Let us neglect the econometric basis, here we have the question 

of the logical and economic unfoundedness of the assumption. 

The question is how to solve all these problems when we have a set of small open 

economies with relatively short time series related to macroeconomic data. 

Contemporary authors strive for a solution that implies a certain a priori attitude 

related to the theoretical arrangements of controlled variables. Simply put, we use 

some form of Bayesian statistical inference.  

Specifically in this case of foreign direct investment, the use of some form of 

vector autoregression model with sign restrictions is recommended. In this sense, 
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Uhlig's approach (Uhlig, 2005) provides a number of possibilities for setting sign 

restrictions based on a priori assumptions in the style of Bayesian statistical in-

ference. In this theoretical framework, when we consider the relationship between 

capital flows and the labor market in the context of B&H, we can achieve robust 

results (Baškot, 2020).  
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САЖЕТАК 

Панел регресиони модел може изгледати као привлачно рјешење у усло-

вима ограничених временских серија. Постављањем података по времен-

ској димензији за више појединачних случајева може дати привид повећања 

димензија прикупљених скупова података. У земљама Западног Балкана 

постоји проблем кратких временских серија. Поред тога временске серије 

имају низ структурних прекида. Панел регресиони модели можда се чине 

као рјешење тих проблема. Mеђутим, макроекономски проблеми имају 

своје специфичности које дефинишу ограниченост овог приступа. 

Кључне ријечи: панел регресиони модел, хетерогеност, директне стране 

инвестијције, раст БДП 
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A B S T R A C T 

Money laundering, in its almost 90-year-long history, 

has attracted the attention of the scientific, professional, 

but also the general public. Throughout the entire pe-

riod, the manifestations of this criminal phenomenon, 

its typology, etiological factors, etc., have changed, but 

the essence has remained the same: the transformation 

of illegally acquired money into legal financial flows. 

Emerging markets are particularly burdened, which is 

the subject of this paper: identifying, monitoring and 

proving the process of money laundering with the aim 

to reduce it in developing countries. In addition, what 

can be observed in these markets is that money launder-

ing operations are mainly related to those activities 

where most of the payments are made in cash. Their 

specificity, that is, the basic motive for execution, is not 

just a profit, but the aspiration to introduce “dirty” 

money into legal flows. The aim of this paper is to use 

the method of description to explain and describe sci-

entifically the money laundering process and to combat 

this phenomenon with a focus on the characteristics of 

the money laundering process. In addition, the paper de-

scribes the models and weaknesses of this process, 

while at the same time it respects the standards and spe-

cifics of business operations in emerging markets. The 

result of the paper is that it provides an overview of 

money laundering in the 21st century in small and open 

economies, including proposals to prevent and combat 

this negative phenomenon. 
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1. INTRODUCTION 

The phenomenon of “money laundering” is interesting to the general public due 

to its complexity, difficult detection of perpetrators and proof of guilt, but also 

the history of this criminal phenomenon.1 On the other hand, the scientific public 

mentions this phenomenon when it talks about organized crime, severe forms of 

corruption (e.g. some “bankruptcy”, “privatization” or some other famous “ma-

fia” group), i.e. financing of terrorism (see more: Ridley, 2008; Rose-Ackerman, 

Palifka, 2018; Kyriakos-Saad, Esposito, Schwarz, 2012; Chaikin, Sharman, 

2009; Irwin, Raymond Choo, Liu, 2011; Teichmann, 2020). In the professional 

community, an increase in expenditures with the aim of extracting money from 

a certain project is often wrongly described as “money laundering” (Gordon, 

2011, p. 507). Money laundering is, as Unger (2007) puts it: “a growth industry 

involving a large number of countries and law enforcement agencies together 

with non-governmental, intergovernmental, multilateral and supranational or-

ganizations” (p. 6). Despite attempts to express the amounts of “laundered 

money” (Walker, 1999), it all comes down to estimates of the amount and num-

ber of “launderers” because it is a “mysterious phenomenon and its scope is dif-

ficult to measure, especially because the most successful methods are still un-

known”(Pedić, 2010, p. 618; Walker, 1999; Levi & Reuter, 2006; Jullum, 

Løland, Huseby, Ånonsen, & Lorentzen, 2020). According to estimates by the 

International Monetary Fund two to five percent of the world economy is made 

up of laundered money2 (International Monetary Fund, 1998), while the United 

                                                      

 It is widely believed that the method of “money laundering” was developed by the famous Amer-

ican criminal Al Capone. He legalized the money earned from gambling, prostitution, racketeering 

and the sale of alcoholic beverages during the Prohibition in America in the 1920s, presenting it 

as an income from the chain of his automatic laundries. Namely, one of his business ventures was 

a company in which citizens washed and dried their clothes in machines, paying with coins. He 

presented the illegally acquired money as income received from coins inserted into washing ma-

chines in which citizens washed clothes. He paid taxes on that income properly and the money 

flowed into legal flows - it was “laundered” (Katušić-Jergović, 2007: 619-620). 

 Mr. Michel Camdessus said in his speech (“Money Laundering: the Importance of International 

Countermeasures”) at the Plenary Meeting of the Financial Action Task Force on Money Laun-

dering on February 10, 1998: “I hardly need to say that the IMF regards the anti-money laundering 
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Nations estimates that the amount of money laundered is about 3.6% of global 

GDP (2.3% -5.5%), which is equivalent to about $ 2.1 billion (UNODC, 2011, 

p. 7). On the other hand, a well-known body for combating money laundering 

and financing of terrorism, the Financial Action Task Force (FATF), claims that 

the exact amounts of “laundered” money are impossible to determine (FATF, 

2020). 

In essence, money laundering is a process by which criminals try to hide the true 

origin and ownership of property gained through criminal activities (Mei, Ye & 

Gao, 2014). In this paper, we observe money laundering from another point of 

view, as an increase in the income of a company with the aim of paying taxes on 

the realized “profit” from business and introducing money gained from activities 

into legal flows. 

The report of the Organization for Economic Co-operation and Development 

(2019) lists the jobs as ideal money laundering activities performed by real estate 

and insurance agencies, casinos, goldsmiths, catering establishments, restaurants 

and jewellery shops (p. 17). So, the most desirable money laundering jobs are 

those where there is a lot of cash payment. In short, the motive for “laundering” 

money is to show illegally obtained money, which was earned through tax eva-

sion or illegal activities, so that it seems to be legally earned. In both cases, these 

are non-market and unethical moves. Most importantly, the source of money 

laundering are cash transactions that do not have official documents. Owners of 

companies registered for the mentioned activities can simply show higher than 

actual turnover with little or no increase in expenses. The most important thing 

is to pay the tax in the end and the money will enter legal flows. A more subtle 

way involves depositing money in banks from exotic countries that guarantee 

                                                      

actions advocated by the FATF as crucial for the smooth functioning of the financial markets. 

While we cannot guarantee the accuracy of our figures - and you have certainly a better evaluation 

than we have - the estimates of the present scale of money laundering transactions are almost 

beyond imagination - 2 to 5 percent of global GDP would probably be a consensus range….” 

(International Monetary Fund, 2018, quoted in: UNODC, 2011, 19).  
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discreet business operations. These forms essentially coexist with money laun-

dering as an integral part of illegal trade outside the illegal market and without 

the participation of professional perpetrators (Malm&Bichler, 2013, p. 380). 

Despite the usual public opinion, money can be rather easily transferred from 

legal flows to illegal ones. It is enough “just” not to issue a fiscal invoice to the 

buyer. However, unlike “money laundering”, this phenomenon – “taking out the 

money” is much easier to identify and sanction. By distinguishing money “laun-

dering” and getting money “dirty”, it is easy to conclude that a false increase in 

the actual cost of a job with the aim of gaining property is a covert robbery. In 

the modern financial systems, that our society strives for, the circumstances un-

der which transfers of a larger amount of money are made, are checked. There 

are usually limits on the amount for which the origin of money does not need to 

be proven.3 

Advocates of a political philosophy that supports personal freedoms believe that 

the hunt for money launderers is successful only if all countries make the same 

moves. Similar to the paradox of the “prisoner’s dilemma”, a country that does 

not participate in it profits, while others are unnecessarily exhausted. If countries 

did everything in a harmonized way, the benefit would be greater than the sum 

of the current amounts. However, even with full coordination, there will still be 

countries that will, for various reasons, lag behind. Therefore, as the easiest and 

most effective of all known ways to fight dirty money, they suggest the legaliza-

tion of “brighter” activities which “dirty” money, such as soft drugs or gambling, 

comes from. They assume that adults are sufficiently aware and responsible to-

wards themselves and their family. In this regard, one should not spend the 

money of all taxpayers to repair, restrain or constrain another’s vice. Moreover, 

these activities may even be taxed additionally. In this regard, the moves of the 

authorities in Uruguay and the Netherlands to allow the trade in cannabis and its 

cultivation are interesting. Certain benefits of “decriminalization” are possible. 

                                                      

 The amount in Bosnia and Herzegovina is 30,000 BAM and more (Article 6, Paragraph 1, Item 

b) of the Law on Prevention of Money Laundering and Financing of Terrorist Activities). 
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“Forbidden fruit” will be more easily accessible, which will increase tax reve-

nues and free space for more efficient engagement of the police, judiciary, health 

care and prisons. 

2. MATERIALS AND METHODS 

The phenomenon of money laundering is conditioned, as Michael Levi and Mel-

vin Soudijn (2020) explain, by the type of approach: economic or legal (p. 4-6). 

This phenomenon is also defined as a series of activities used to conceal income 

from criminal activity and present them as originating from legal activities (April 

& Grasso, 2001, p. 1054). The content of the term money laundering implies the 

activity of subjects, most often those in the field of grey economy and organized 

crime, who create conditions for legalization of illegally obtained profit which 

covers its criminal origin and creates a show of legal activity (Meštrović, 2002, 

p. 147). The phenomenon of money laundering encompasses all types of post-

criminal activities directed at concealing property gain or value obtained in ille-

gal way, by investing in a financial and non-financial system with the ultimate 

goal of “cleansing” money (Tiwari, Gepp & Kumar, 2020). 

The criminal offense of concealing illegally obtained money is necessarily re-

lated to the phenomenon of “dirty” money, i.e. the phrase “money laundering” 

(Milovanović, 2008, p. 32). However, legal systems vary from country to coun-

try.4In order to overcome certain legal concepts in practice, and to enable stand-

ardization, it is recommended to introduce standardized terminology in order to 

reduce the risk of error to a minimum. According to the definition of the FATF 

(2020): “money laundering is the processing of criminal proceeds to disguise 

their illegal origin” (FATF, 2020). United Nations Convention against Transna-

tional Organized Crime (2000) in Article 6 defines money laundering as: “(i) 

                                                      

 For example: in our criminal justice system, money laundering is stipulated in Article 280 of the 

Criminal Code of the Republika Srpska (2017). This criminal offense is committed by a person 

who receives, exchanges, keeps, disposes of or uses in corporate or other business or conceals or 

tries to conceal money or property he knows was obtained as a commission of criminal offense. 

The prescribed sentence is imprisonment for a term between six months and five years.  
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The conversion or transfer of property, knowing that such property is the pro-

ceeds of crime, for the purpose of concealing or disguising the illicit origin of 

the property or of helping any person who is involved in the commission of the 

predicate offence to evade the legal consequences of his or her action; (ii) The 

concealment or disguise of the true nature, source, location, disposition, move-

ment or ownership of or rights with respect to property, knowing that such prop-

erty is the proceeds of crime.” 

In our criminal justice system5 money laundering is stipulated in Article 280 of 

the Criminal Code of the Republika Srpska (2017). The essence of the behaviour 

stipulated as a criminal offense of money laundering is in undertaking certain 

actions by the perpetrator, in order to integrate into the legal financial flows the 

property which was acquired by some previously committed crime6, when the 

perpetrator knows the criminal origin of that property (Đorđević, 2016, p. 152). 

This criminal offense is committed by a person who receives, exchanges, keeps, 

disposes of or uses in corporate or other business or conceals or tries to conceal 

money or property. The prescribed sentence is imprisonment from six months to 

five years. There are also two more difficult forms, that is, if the perpetrator of 

the basic form is at the same time the perpetrator or accomplice in the criminal 

offense by which the money or property was obtained, i.e. if the value of the 

                                                      

 Also, the Law on Prevention of Money Laundering and Financing of Terrorist Activities (2014), 

stipulates that money laundering implies (Article 2): conversion or transfer of property, when such 

property is derived from criminal activity, for the purpose of concealing or disguising the illicit 

origin of the property or of assisting any person who is involved in such activity to evade the legal 

consequences of his or her action (Paragraph 1); the concealment or disguise of the true nature, 

source location, disposition, movement, rights with respect to, or ownership of property, when 

such property is derived from criminal activity or from an act of participation in such activity 

(Paragraph 2); the acquisition, possession or use of property derived from criminal activity or from 

an act of participation in such activity (Paragraph 3); participation in, association to commit, at-

tempts to commit and aiding, abetting, facilitating and counseling the commission of any of the 

actions mentioned above (Paragraph 4); the purpose, knowledge of or intent required as elements 

of the money laundering action may be concluded on the basis of objective and factual circum-

stances (Paragraph 5). 

 Previously committed criminal offense or predicate criminal offense may be any criminal offense 

whose commission resulted in obtaining property which is a subject of the criminal activity of 

money laundering (Stojanović, 2018, p. 806). 
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money or property exceeds the amount of 200,000 BAM. In the first case, the 

imprisonment of one to eight years and a fine are prescribed, while in the second 

case, a heavier sentence is threatened (imprisonment from two to ten years and 

a fine). The most severe form exists if the said acts were committed by several 

persons who joined together to perform money laundering or money laundering 

was performed for the purpose of financing terrorism, for which a prison sen-

tence of three to fifteen years and a fine are prescribed. Finally, a privileged form 

is prescribed, if during the commission of the criminal offense the perpetrator 

acted negligently in relation to the circumstance when the money or property 

gain was obtained by a criminal offense, as well as the obligation to confiscate 

money, property gain, income, profit or other gain benefits obtained by the 

crime. What we can see from the essence of the criminal offense of money laun-

dering is that it is fully harmonized with the stated international legal standards 

that regulate this area. By its nature, the criminal offense of money laundering is 

a special form of the criminal offense of concealment (Stojanović,2018, p. 805), 

due to which the acquisition of these criminal offenses is not possible, i.e. money 

laundering is in apparent concurrence with the criminal offense of concealment 

by specialty (Delić, 2006, p. 350). However, the protection of the object of this 

crime should be taken into account, and considering that it is the economy and 

payment operations, then it is clear that money laundering is significantly more 

than concealing criminal property and has greater criminal significance. 

The nature of the money laundering process reflects a process that seeks to por-

tray money coming from one source as coming from another. Money laundering 

is a process that requires some planning, organizing and coordinating multiple 

activities, so it often involves more people. The characteristics of the process of 

organized crime in money laundering are: large scale, group activities, i.e. it is 

most often carried out by more than one person and is a long-term continuous 

criminal activity that is carried out despite the borders of countries. Money laun-

dering can typically be divided into three stages: the placement phase, the layer-

ing phase, and the integration phase, (Schneider & Windischbauer, 2008, p. 6; 

Beare & Schneider, 2007, p. 141). 

The placement phase presents the first part of the process in which funds, most 

often cash, are invested in the financial system or used as a means of payment 

for the acquisition of various values (Schneider & Windischbauer, 2008, p. 6). 
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The essence is that the money gained through crime is inserted into legal business 

flows. This phase is the most important part of the process for detecting dirty 

money because at that moment it is easiest to discover the nature and origin of 

the funds. It is common to use cash in criminal activities, in order to avoid iden-

tifying the entities involved in such work. Thus, such money cannot be used 

without discovering the perpetrators of the illicit activity by which the funds 

were created. At the same time, high amounts of cash arouse attention and sus-

picion, so there is an attempt to convert it from that form to another, which is 

adequate for further - clean use, as soon as possible. Given that, according to the 

regulations of most countries, banks and other financial institutions are obliged 

to report every major transaction, from the position of the perpetrator, this is the 

most risky phase. 

In the layering phase, an attempt is made to conceal the true origin of the owner 

of the money through (usually numerous) transactions in order to hide the trace 

of the source. This phase is characterized by a series of often individually legiti-

mate transactions, which have the illegal goal of “separating funds from an ille-

gal source” (Schneider & Windischbauer, 2008, p. 8). The most commonly used 

techniques in this phase are: “smuggling currencies, currency exchange, remit-

tances, using fictitious companies, using insurance companies, using box office 

and resident mail, using import-export companies, account manipulation, guar-

antee manipulation, securities manipulation, using casino, business operations 

through offshore zones and certain cash purchases” (Katušić-Jergović, 2007, p. 

622). This phase is characterized by frequent transfers between banks and remit-

tances between different accounts opened under different names in different 

countries. 

In the integration phase, actors integrate their assets into the financial system by 

merging them with legally earned funds. This process makes it difficult to detect 

the real source of money because it is invested in activities that take place in 

accordance with the law (Beare& Schneider, 2007, p. 169). At this stage of the 

process, the most popular methods of the launderers are (Katušić-Jergović, 2007, 

622-623): 

– establishment of anonymous companies in countries where secrecy is 

guaranteed; 
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– sending fake export-import invoices from one country to another where 

they overestimate the goods and 

– money transfer to a bank in a tax haven. 

These three basic stages (placement, layering, integration) appear separately 

and/or at different levels, but they can take place simultaneously, and they can 

even overlap. Therefore, the individual phases often cannot be differentiated 

(Šikman, 2011, 203). 

Instead of the names of individual stages, the Financial Action Task Force on 

Money Laundering - FATF and Asia/Pacific Group on Money Laundering 

(2015) recommend the terms hide, move, and invest. Hiding would reflect the 

fact that cash is often introduced into the system through companies that may, 

consciously or unconsciously, be part of a money laundering mechanism. The 

relocation clearly indicates that the money launderer uses transfers, sales and 

purchases of property and changes the type and size of money in order to hide 

the trace between money and the crime, i.e. between money and the perpetrator. 

The investment technique implies that the perpetrator spends money and can in-

vest in property or lifestyle (p. 5). 

Undoubtedly, these stages in practice are not clearly separate and clearly recog-

nizable. Namely, they often overlap so that in each of them “dirty” money is 

mixed with the legally acquired money. Unfortunately, it is not uncommon for 

large respectable financial systems or respectable individuals, but also individual 

countries, to accept and provide “services” to the criminal milieu. (Katušić-Jer-

gović, 2007, p. 623). The result of such concessions is increased corruption that 

regenerates again the whole process. 

The appearance of money laundering is characterized by several types. The most 

common include offshore bank methods, smurfing (known as structuring), un-

derground/alternative banking, fictitious firms, currency exchanges, and double 

invoicing (Salinger, 2005, p. 78). 

Money launderers often send money through various offshore accounts to coun-

tries that allow anonymous use of accounts for any purpose and amount. Busi-

ness operations through these accounts often involve a large number of bank 

transfers to and from offshore accounts. The most famous offshore centres are 
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exotic countries: the Bahamas, Bahrain, the Cayman Islands, the Antilles, Pan-

ama, but also developed countries such as Hong Kong, Ireland, Luxembourg and 

Singapore (Masciandaro, 2017). 

Building a deposit (English smurfing) implies separation of large amount of 

money into smaller amounts because they are less suspicious. In principle, these 

are amounts that do not exceed the limits of the amounts over which banks are 

obliged to report the transaction to the regulators. Dirty money, divided into 

smaller amounts, is deposited in more accounts with the help of more people 

(smurf) over a longer period. 

Underground or alternative banking implies established legal alternative banking 

systems that enable undocumented deposits and transfers. Such deals are based 

on trust, leave no traces, and operate outside the control of the regulator. For 

example, a “launderer” deposits money in an underground bank, and something 

unobservable such as a half of postcard, ticket or card, is usually used as an iden-

tification confirmation for a transaction, “one half of which is retained by the 

client and the other sent to an overseas banker (Katušić-Jergović , 2007, p. 624). 

The money launderer in the target country shows his confirmation to withdraw 

his/her money, while avoiding taking cash out of the country and reducing the 

risk of detection. 

One of the most common models of money laundering is through fictitious com-

panies. These are companies that exist only for the purpose of money launder-

ing - following the example of automatic laundries owned by Al Capone. The 

difference from the described example is the fact that they charge invoices for 

goods or services that do not exist in reality, although they do not deliver goods 

nor services, but give the appearance of legal transactions through false invoices 

and balance sheets. 

Given that the point is to “launder” money through legal business, legal activities 

that are often chosen involve a large flow of cash, such as brokerage activities, 

betting houses, bars, car washes or casinos. In the mentioned activities, in the 

manner already described, dirty money is shown in the balance sheets, i.e. it is 

mixed with legal income from jobs that come from performing legal activities. 
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The money laundering process has several weak points or phases where it can be 

detected in the easiest way: 

– entry of cash into the financial system - given that it is difficult to legally 

deposit large amounts in financial institutions, this is the most vulnerable 

phase for money launderers; 

– transferring - most countries have regulated the reporting of suspicious 

or unusual transactions to regulators and 

– cross-border movement of cash - the money launderer is exposed to the 

risk when crossing the border that customs officers will discover him/her 

or as the person transferring cash. 

An informal money transfer system that functions outside the formal financial 

systems has been known as hawala for centuries. Hawala transactions are char-

acterized by their anonymity and poor record keeping, which, combined with a 

lack of legal regulation and transparency, makes it suitable for money laundering 

(Keene, 2007, p. 6). Hawala in the Middle East and Asia has been an elaborated 

system of financial transactions for centuries. This system was introduced by 

Arab traders and caravan owners to insure themselves from looting. The essence 

of this system is a network of intermediaries - hawaladars. Namely, hawaladars 

transfer money quickly, in the greatest confidence, and transactions are per-

formed in inaccessible villages without any trace. This system is therefore based 

solely on mutual trust. So, hawala is the transfer of money without a physical 

change of the owner of the initial shipment, i.e. without physical movement of 

money (Radivojac&Grujić, 2018, p. 95). 

The described process of underground or alternative banking is also hawala 

money transfer. For example, let the sender of dirty money be a B&H citizen 

residing in Germany but his residence visa has expired, which makes his stay in 

Germany illegal. Suppose he wants to send money to someone in B&H. For this 

purpose, he cannot use a formal way of transferring money because he could be 

discovered as a foreigner with illegal residence. He will get in touch with hawala 

intermediary X. He will hand him the amount of money he wants to send to an 

associate in B&H. They can agree on a password to receive the money and the 

intermediary will charge the sender a certain commission for his service. Inter-

mediary X takes a certain commission and contacts another intermediary Y in 
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B&H and informs him of the agreed password. Intermediary Y agrees to pay the 

person in B&H the money he already has with him. Intermediary Y contacts a 

person from B&H. After hearing the agreed password from him, he hands him 

the money and receives a certain commission for it. The result of the transfer is 

that intermediary X owes intermediary Y the money that intermediary Y paid to 

the person in B&H. 

According to FATF (2012), the described transaction mode is considered a basic 

model involving a minimum of four participants (FATF, 2012; Keene, 2007). In 

addition to this basic model, there are variations of the model that include differ-

ent numbers of participants, methods of paying commissions and arranging de-

livery and passwords. However, the most important characteristics of the system 

is trust. Namely, “without mutual trust between the participants, there could be 

no transfer of money” (de Bunt, 2008, p. 116). As a password, a word, several 

words, combinations of numbers of according dates, words from the Quran or 

some people’s proverbs can be used for a transaction. In recent times, anonymity 

in the absence of a written trace has been merely a myth (Passas, 2005, p. 17). 

Namely, given that communication between intermediaries and users takes place 

over the telephone and on the Internet, a trace still remains (de Bunt, 2008, p. 

116). In addition, an important characteristics of the system is that the fees by 

transfer charged by intermediaries are lower than those charged by banks or other 

financial institutions (Passas, 2005, p. 7). Also, cryptocurrencies can be an ideal 

way for hawala transfer and money laundering. Almost every cryptocurrency 

owner can use them to pay what he wants and to whom he wants, while main-

taining anonymity. According to the described process, the future of cryptocur-

rencies can be an improved version of the described process (Chart 1) without 

intermediaries. Moreover, the sender can take advantage of the fact that both he 

and the associate have simultaneous Internet access. Through Team Viewer soft-

ware, which allows remote control using a password, it is possible to have access 

to a friend’s computer, transfer your cryptocurrencies to his wallet and exchange 

them for real money (Radivojac&Grujić, 2018, p. 95). 
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Chart 1. Hawala Process 

Source: Illustration of the author 

The term “emerging market” encompasses countries characterized by “institu-

tional turbulence and low levels of economic development in relation to devel-

oped countries” (Welsh et al., 2006, pp. 130-149). Accordingly, an emerging 

market can represent a country or a market where the transition of a political or 

economic system and economic development is higher than a single-digit per-

centage per year (Fan, 2008, p. 353-358). Hoskisson et al. (2000, pp. 249-267) 

classify all Western Balkan countries as emerging markets. An emerging market 

is a market that has some characteristics of a developed market, but does not 

fully meet its standards. 

Julien Vercueil (2012) recently proposed a pragmatic definition of an “emerging 

economy,” which differs from an “emerging market” created bythe approach 

heavily influenced by financial criteria. According to his definition, an emerging 

economy shows the following characteristics (p. 232): 

– Transitional income: Its PPP per capita ranges between 10% and 75% of 

the average per capita income in the EU. 

– Renewing growth: Over the last decade or so, it has experienced strong 

economic growth that has narrowed the gap between incomes and ad-

vanced economies. 
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– Institutional transformations and opening of the economy: In the same 

period it undertook deep institutional transformations that contributed to 

its integration into the world economy. 

3. RESULTS 

Today, more than 50 countries, representing 60% of the world’s population and 

45% of its GDP, meet the criteria of “emerging markets”. In the last few years, 

new acronyms have emerged to describe the largest developing countries, such 

as the BRIC, representing Brazil, Russia, India, and China, (Farah, 2006), along 

with BRICET (BRIC + Eastern Europe and Turkey), BRICS (BRIC + South Af-

rica), BRICM (BRIC + Mexico), MINT (Mexico, Indonesia, Nigeria and Tur-

key), NEXT 11 (Bangladesh, Egypt, Indonesia, Iran, Mexico, Nigeria, Pakistan, 

Philippines, South Korea, Turkey and Vietnam) and CIVETI (Colombia, Indo-

nesia, Vietnam, Egypt, Turkey and South Africa) (Table 1). These countries do 

not have a lot of common characteristics, but many authors believe that they 

enjoy an “increasing role in the world economy and on political platforms” 

(Guegan, Hassani, & Zhao, 2013). 

Table 1. Overview of developing countries by different sources and classifications  

Country  MMF 

BRICS+Next 

Eleven S&P 

EM bond in-

dex 

Columbia University 

EMGP 

Argentina +   + + 

Bangladesh + +  +  

Brazil +  + + + 

Bulgaria +     

Chile +  + + + 

China +  + + + 

Columbia +  + + + 

Czech Re-

public   + +  

Egypt  + + + + 

Greece   +   

Hungary +  + + + 

India +  + + + 

Indonesia + + + +  

Iran  +    

Israel    + + 

Malesia +  +  + 
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Country  MMF 

BRICS+Next 

Eleven S&P 

EM bond in-

dex 

Columbia University 

EMGP 

Mauritius     + 

Mexico + + + + + 

Morocco + + + + + 

Nigeria    +  

Oman    +  

Pakistan + + + +  

Peru +  + +  

Philippines + + + + + 

Poland +   +  

Qatar   + +  

Rumania +   +  

Russia + + + + + 

SouthAfrica + + + + + 

SouthKorea  +   + 

Taiwan   + + + 

Thailand +  + + + 

Turkey + + + + + 

Ukraine +   +  

UAE   + + + 

Venezuela +   +  

Vietnam  +  +  

Source: International Monetary Fund. (2020).World Economic Outlook Reports. Wash-

ington: International Monetary Fund, https://www.imf.org/en/Publications/WEO/Is-

sues/2020/04/14/weo-april-2020; Columbia Center on Sustainable Investment - CCSI. 

(2020). Emerging Market Global Players (EMGP), http://ccsi.columbia.edu/publica-

tions/emgp/J.P. Morgan (2016).Emerging Markets Bond Index Monitor. 

It can be said that these countries are characterized by common characteristics 

such as institutional turbulence and a lower level of corporate governance and 

economic development compared to developed countries (Grujić, 2019, p. 54-

55). 

In comparison to highly developed countries (USA, Australia, UK, Italy, Ger-

many, France and Canada), developing markets are characterized by a high level 

of corruption as a consequence of the (post) socialist system (Transparency In-

ternational, 2016), but also poor financial market development compared to other 

countries.  
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Chart 2. Development of financial market and GDP per capita in countries 

Source: Overview of the author. Data are listed according to: International Monetary 

Fund (n.d.). Financial Development Index Database. 

https://data.imf.org/?sk=F8032E80-B36C-43B1-AC26-493C5B1CD33B 

4. DISCUSSION  

In the criminal law terms, proving is a part of criminal proceedings in which 

legally relevant facts are established, those that are important for deciding on the 

matter (Simović, Simović, 2016, p. 338). The means of evidence are important 

as sources from which the evidence bases and proving actions are obtained, as 

procedures which the facts collected in criminal proceedings arein line with. It 

is understood that: “presentation of evidence implies the useof, in the manner 

prescribed by law, evidence, in order to find out the facts that are the subject of 

proving” (Simović, Simović, 2016, p. 338). 

In that aspect, the provisions of the Criminal Procedure Code of the Republika 

Srpska (2012) also refer to proving of money laundering in criminal cases. Thus, 

the basic right and duties of the Prosecutor is to detect and prosecute perpetrators 

of criminal offenses (Article 43, Paragraph 1 of the Criminal Procedure Code of 

the Republika Srpska), whereby he bears the legal duty to prove the truth of his 

claims (Simović, Simović, 2016, p. 336). However, due to the social danger and 
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harmful consequences of serious crimes, over the last few years there has been a 

clear trend according to which the development of criminal law for crimes within 

activities of the organized crime in many countries leads to the reverse burden 

of proving. Truth be told, this creates a problem of violating some of the basic 

principles of criminal procedure, such as the right to a fair trial and the presump-

tion of innocence (Katušić-Jergović, 2007, p. 637) and the principle in dubio pro 

reo (in case of doubt, in favour of a suspect, i.e. accused) (Article 3 of the Crim-

inal Procedure Code of the Republika Srpska). 

In order to improve the effectiveness of criminal legislation and competent au-

thorities in domestic law to combat money laundering and organized crime, the 

United Nations Convention against Transnational Organized Crime (2000) and 

the United Nations Convention Against Illicit Traffic in Narcotic Drugs and Psy-

chotropic Substances (1988) in Articles 6 and 7 and 4 and 5, respectively, rec-

ommended that States Parties, in accordance with domestic principles and pro-

cedures, foresee the possibility of requiring the perpetrator to prove that the in-

come or property alleged to have been acquired by proceeds of crime, which the 

perpetrator possesses, was acquired in a lawful manner. 

The practical implementation of this measure could certainly increase the effi-

ciency of the judiciary in the fight against money laundering, but the problem is 

imposed with the opposite side of the principles with the outlined principles of 

criminal procedure. However, the European Court of Human Rights - ECHR has 

incorporated in its practice standards according to which such a possibility is 

allowed to a certain extent (cited in: Katušić-Jergović, 2007, 638).7The conclu-

                                                      

 Conclusions from the ECHR court practice are the following: 

- Presumption of innocence applies to the criminal proceedings as a whole, including the confis-

cation order as a part of the proceedings, and compliance with that presumption must be assessed 

for the entire proceedings and not for each stage individually. 

- The use of material or legal presumptions is permissible within reasonable limits and should be 

proportionate with the importance of the case (principle of proportionality), and the right of defense 

(principle of equal representation) should be maintained. Assumptions must not be irrefutable in 

any way and the court must have the possibility of free assessment, which is why full transfer of 

the burden of proof or general confiscation is not permitted. 
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sion is particularly interesting that the silence of the accused in criminal proceed-

ings can be taken as an additional sign of guilt, if on the other hand the prosecutor 

has provided clear accusations and evidence. This has opened the way for many 

countries to apply the principle of the reverse burden of proof, especially in sit-

uations of combating serious crime with a cross-border element. 

Given that the principle of the reverse burden of proof has become the practice 

of the European Court of Human Rights and that B&H partially applies it, its full 

introduction into domestic legislation should be carefully considered, with all the 

difficulties and dangers that one could face. Therefore, the principle of the re-

verse burden of proof could be extremely important in all subsequent proceed-

ings related to the fight against money laundering in B&H. 

It is clear that financial investigation and expert evaluation are perhaps the most 

important activities in detecting and proving money laundering. The financial 

investigation is primarily related to the confiscation of property resulting from 

the commission of a criminal offense8, while expert evaluation plays a key role 

in proving money laundering. The financial investigation determines the pro-

ceeds of crime, as well as the property that can be confiscated (Lukić, 2009, p. 

387, 389). On the other hand, expert evaluation is done when, in order to estab-

lish or assess an important fact, the findings and opinion of persons who have 

                                                      

- The right to remain silent that could incriminate that same person during the proceedings, as a 

part of the right to a fair trial, is subject to a strict interpretation of the ECHR, but not absolutely: 

when sufficient and clear allegations and evidence are made, it can be considered an additional 

sign of guilt if the accused does not want to reply to any question. Statements obtained in admin-

istrative proceedings in which the accused is obliged to tell the truth are not admissible in further 

criminal proceedings. 

- The ECHR provides an independent definition of the terms “punishment” and “measure” and the 

applicability of the European Convention on Human Rights depends on these qualifications. The 

relevant criteria are whether the measure was imposed after the conviction of the accused for the 

criminal activity, what type and the purpose of the measure are, its characteristics according to the 

rules of domestic law, the procedures regarding the adoption and implementation of the measure 

and its gravity (stated in line with: Katušić-Jergović, 2007: 638). 

 In thissense, it is necessary to make difference between confiscation of proceeds, as a specific 

criminal law measure (no one canreta in the proceeds of crime, Article 8 of the Criminal Code of 

Republika Srpska) andconfiscation of proceeds of crime, as a form of stateresponse to seriousforms 

of crime(compare: Lukić, 2009). 
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the necessary professional knowledge need to be obtained (Article 160 of the 

Criminal Procedure Code of Republika Srpska). The purpose of the expert eval-

uation is to provide the prosecutor and the court with explanations and infor-

mation that require the expert knowledge. The most common expert evaluations 

used by the prosecutor in these cases include: economic and financial expert 

evaluation of business books, forensic expert evaluation of computers, mobile 

phones - smartphones and other devices for storing and processing electronic 

data, graphological expert evaluation of disputed documents, etc. The practice is 

that the expert evaluator prepares and submits a report to the prosecutor on the 

conducted expert evaluation, which contains: finding and opinion; expert evalu-

ation methodology; the evidence he examined; tests performed; working mate-

rial, sketches and notes; all other relevant data for fair and objective analysis. It 

is not uncommon for expert evaluator to be asked for a list of professional liter-

ature used by the expert for the purpose of expert evaluation to explain how the 

expert came to a particular opinion (USAID, 2019, p. 220). 

When it comes to a person and/or a group suspected of money laundering, con-

ducting a high quality and efficient financial investigation presents a complex 

task for the prosecutor and the investigation team. The prosecutor should direct 

the conduct of the financial investigation to determine the assets, expenses, bank-

ing and other financial transactions and the manner in which the criminal offense 

was committed, and the connection between the income of the suspect or sus-

pects. At the same time, it is obvious that it is not enough to establish that the 

legal entity operated illegally or that the legal origin of the income and property 

of the suspects cannot be determined. It is necessary to determine whether the 

amounts of money and the time frame of the inflow into the bank accounts of 

legal entities and suspects correspond to the amount of material gain that was 

determined to have been acquired by committing a criminal offense. Investiga-

tors and expert evaluators should pay special attention to data on the use of cash 

and the correlation of financial statements of legal entities with the income and 

assets of natural persons - suspects and banking transactions. 

Also, special attention should be paid to the use of legal entities, the so-called 

fictitious or phantom companies, for the crime of money laundering, which fur-

ther complicates the task of the investigation team. In these cases, the prosecutor 

should assess whether to conduct a single investigation against legal entities for 
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all actions or possibly to form other cases and identify actions that can be proven 

in order to conduct the investigation effectively. In these cases, the prosecutor 

may order the implementation of the necessary expert evaluation, which may be: 

forensic expert evaluation of computers and mobile phones, graphological expert 

evaluation of disputed documents and financial expert evaluation. Forensic ex-

pert evaluation should be aimed at collecting data on the roles and work of group 

members and organizers, as well as the manner in which predicate offenses are 

committed. 

In the case of fictitious companies, it is necessary to determine many details that 

include everything from the entry in the court register, the identity of the com-

pany and related parties, the transfer of ownership shares, business operations 

through accounts, balance sheet analysis and the similar. 

5. CONCLUSION  

Money laundering as a criminal phenomenon, although present for decades, is 

still not sufficiently researched. Moreover, its simplified understanding seems to 

lead to the trivialization of this problem. Money laundering is a derivative form 

of crime and is organically linked to the organized crime. As a separate act, 

money laundering can not exist in the legal system, but there are many forms and 

types of laundering, and the attention was given to one of them in this paper. 

Ideal money laundering activities are activities where many things are paid in 

cash. The main motive, therefore, is not just earnings. That money has already 

been earned. Profits gained through illegal activities will be even reduced 

through taxation. However, the money will be introduced into legal flows. 

As the easiest and most effective of all known approaches in the fight against 

dirty money, it is proposed to legalize “brighter” activities which “dirty” money 

comes from, such as soft drugs or gambling. One of the measures to combat 

money laundering may be to encourage card payments. Such measures will cer-

tainly not completely stop money launderers, but they will slow them down by 

leading them to be more imaginative. However, online payment also gives a lot 

of space for illegal activities. 
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The very phenomenon of “money laundering” is a consequence of criminogenic 

activities. By money laundering, the perpetrators hide the real origin and owner-

ship of “dirty money”, and other property or rights acquired through criminal 

acts. Therefore, money laundering results from the commission of other criminal 

offenses so that property acquired through such proceedings will never be legal 

under the law and the money laundering proceedings can only be successful 

when its true source or ownership can be concealed. 

The task of the professional community (court experts, accountants, auditors, tax 

advisors, lawyers, notaries) but also of the academic community in the preven-

tion of money laundering and terrorist financing should be focused on the appli-

cation of the Law on Prevention of Money Laundering and Financing of Terrorist 

Activities and all by-laws (rulebooks) adopted on the basis of that law. Also, 

cooperation with international institutions is desirable. The most famous are the 

Anti-Money Laundering Global Task Force, the Committee of Experts on the 

Evaluation of Anti-Money Laundering Measures and the Financing of Terrorism 

and Group of States against Corruption of the Council of Europe. This also in-

cludes adhering to professional guidelines and recognizing indicators of suspi-

cious transactions. Therefore, it is necessary to insist on further education of all 

sectors and intensive campaigns that will point out all the potential dangers lurk-

ing in case of any connection with money laundering activities. 

The direction of further research should include the problem of the grey econ-

omy, but also the process of inverse money laundering. It is a process that masks 

a legitimate source of funds used for illegal purposes. 
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САЖЕТАК 

Прање новца, у својој скоро 90 година дугој историји, изазива пажњу на-

учне, стручне, али и опште јавности. Кроз комплетан период мијењали су 

се појавни облици овог криминалног феномена, његова типологија, етио-

лошки фактори, и др., али је суштина остала иста: превођење нелегално 

стеченог новца у легалне финансијске токове. Посебно су оптерећена 

тржишта у развоју, што је и предмет овог рада: идентификовање, праћење 

и доказивање процеса прања новца с циљем његовог смањивања у земљама 

у развоју. Поред тога, оно што се уочава на овим тржиштима јесте да су 

послови прања новца углавном повезани са оним дјелатностима у којима 

се највећи дио плаћања обавља у готовини. Њихова специфичност, односно 

основни мотив извршења, није тек зарада већ тежња да се „прљави” новац 

уведе у легалне токове. Циљ рада јесте да се методом дескрипције понуди 

научно објашњење и опис процеса прања новца, сузбијање, те појаве са фо-

кусом на процес прања новца. Осим тога, у раду се описују модели и слабе 

тачке тог процеса, истовремено уважавајући стандарде и специфичности 

пословања на тржиштима у развоју. Такође, у раду даје осврт на прање 
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новца у XXИ вијеку у малим и отвореним економијама, укључујући и 

приједлоге за спречавање и сузбијање ове негативне појаве. 

Кључне ријечи: прање новца, тржишта у развоју, незаконито понашање, 

спровођење закона. 
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