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Institutional equilibrium in EU economies in 2008 and 2018: 
SEM-PLS models 

Mateusz Borkowski1 

ABSTRACT 

The aim of the research is to identify the strength and direction of the development of the 
relationship between formal and informal institutions and to assess the institutional equilib-
rium of modern economies. The structural equations modelling based on partial least 
squares (SEM-PLS) is applied to achieve the purpose of the article. It is an econometric 
method that allows the measurement and analysis of the dependencies between latent vari-
ables (measures that cannot be directly observed). The study included 27 EU economies and 
the research period covered the years 2008 and 2018. The results of the study demonstrate 
that the quality of informal institutions strongly, positively determines the quality of formal 
institutions. The conducted analyses indicate that modern economies are diversified 
in terms of the quality of informal and formal institutions and, consequently, in institutional 
equilibrium. Considerable institutional disparities also translate into a large diversification 
in economic development. The article proposes a different meaning of institutional equilib-
rium, understood as the achieved state of institutional structure characterised by high quality 
informal institutions which interact with each other to improve the efficiency of formal in-
stitutions. The article presents a comprehensive model of the institutional structure and 
a unique method of measuring institutional equilibrium. 

Key words: institutional equilibrium, SEM-PLS, economic growth and development. 

1. Introduction

The institutional approach is gaining popularity today. For many years, institutions 
in macroeconomic models have been covered by the ceteris paribus assumption, or 
treated as an undoubted pro-development factor. However, an increasing number of 
researchers have taken up the topic of institutional structure in search of the sources of 
economic failures. It turns out that the inefficiency of the system may be the cause of 
development disparities and their increase in the world. 
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In modern economic theory there is a noticeable gap in the modelling of institu-
tions. Existing models that take into account institutional variables are based mainly on 
simple correlation and regression analyses. Most often they concern the quality of only 
one selected institution. There is a noticeable lack of econometric models of the entire 
institutional system in the social literature. Moreover, the measurement of institutional 
equilibrium is rare. This article is an attempt to complement institutional theory with 
tools measuring institutional quality and levels of institutional equilibrium. 

The problem of institutional equilibrium is gaining interest among scholars from all 
over the world. Interestingly, the understanding of institutional equilibrium varies. The 
most common assumption is that institutions themselves are a kind of equilibrium in 
a game (Hindriks & Guala, 2015). This paper proposes that institutional equilibrium can 
be understood as an achieved state of institutional structure that is characterized by high 
quality informal institutions that interact to improve the efficiency of formal institutions.  

The purpose of the research is to identify the strength and direction of the relation-
ship between formal and informal institutions and to assess the institutional equilib-
rium of modern economies. The problem addressed is the differentiation of EU econ-
omies in terms of the quality of institutional systems. The paper adopts three research 
hypotheses: 

H1: Informal institutions positively and strongly influence the quality of formal 
institutions in the EU countries. 

H2: The relationship between informal and formal institutions is getting weaker 
over the time (from 2008 to 2018). 

H3: Countries of a higher level institutional equilibrium feature economies with 
a higher level of GDP per capita. 

This paper applies structural equation modelling using the partial least squares 
method (SEM-PLS). The years 2008 and 2018 were selected as the period of research, as 
these are the most recent statistical data available. The study covered 27 EU economies. 

2.  Literature review 

Defining institutions is not a simple task. The reason for the difficulty in conceptu-
alizing this term is its multidimensional and interdisciplinary nature. Differences in ex-
plaining the meaning of institutions arise not only in different social science disciplines, 
but also within those disciplines (Godłów-Legiędź, 2010, p. 65). Within the economic 
sciences there are three main approaches to defining institutions (Gancarczyk, 2002, p. 82). 
The first assumes that institutions are norms or customs that are embedded in the econ-
omy (processes). Second, institutions are identified with organizations. The third one 
equates institutions with a state of equilibrium in a game – a strictly model-based ap-
proach.  
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This article uses the definition by G. M. Hodgson. Institutions are a system of em-
bedded and well-established both formal and informal norms, rules, customs, which 
influence economic, social and political interactions among individuals in the economy 
(Hodgson, 2006, p. 18). The work uses a process approach, which means that institu-
tions (processes) and organizations (entities) are related concepts, although not identi-
cal. 

Institutions are characterized by the following features: 
 universality (Vitola & Šenfelde, 2015, p. 278) – they are universal in nature, affect-

ing all relations in the economy, 
 variability over time – they change, evolve; changes depend on the type of institution 

and the elasticity of the institutional system; change can take the form of: complete 
displacement, layering, drift or conversion (Mahoney & Thelen, 2010, p. 16), 

 immateriality and direct immeasurability – the quality of institutions cannot be 
directly observed, institutions cannot be seen (Ostrom, 2008, p. 822), 

 heterogeneity – each institution is unique, original, 
 endogenous nature – they arise within the society/economy – either created by 

people consciously or unconsciously, 
 internal complexity – the institutional system consists of many institutions, which 

also have components, and components have elements and so on, 
 internal interdependence, which can take the form of: 

a) complementary relationships – institutions function in the environment of 
other institutions, they can complement and strengthen each other (Höpner, 
2005, p. 333), 

b) mutual exclusion, competitive relationships (Amable, 2016, p. 79) – institu-
tions can also be an obstacle for the functioning of other institutions, they 
can mutually limit each other, weaken incentives for interaction (Helmke & 
Levitsky, 2004, p. 729), 

c) relationships of substitutability – outdated institutions are replaced by new 
ones, better suited to the conditions of the present (Gruszewska, 2011, p. 55), 

 dependence on the past – new institutions are the product of past socio-economic 
processes, they are ideally suited to past conditions, but will never be in line with 
the conditions of the present (Veblen, 2016, s. 88). 

Institutions are of undeniable importance in the economy. All relations, whether 
economic, social or political, are regulated by institutions. They give a sense of action 
to all units in the economy, create a safe area for functioning, and thus contribute to 
increasing the predictability of participants in socio-economic processes. It would seem 
that the most important task of institutions in modern economies is to determine the 
possible solutions, create opportunities, and also to set the rules for all units in the econ-
omy (Gruszewska, 2013, p. 136). 
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When studying the institutions in modern world economies, one should focus on 
the analysis of the institutional system. In institutional theory there are many divisions 
of the institutional system of the economy. The most widely used in the literature is the 
division proposed by D. C. North (1992; 1994), according to which the institutional 
system consists of three elements: formal institutions, informal institutions and the 
mechanisms for their enforcement. It is this view of the institutional system that was 
applied in this paper. Special attention has been paid especially to formal and informal 
institutions. 

Formal institutions have a statutory character, and are the result of the activities of 
the governance. Most often they are written down in the form of normative acts. They 
can also take the form of actions – for example, markets’ regulations. Their specificity 
makes their variability over time much greater than in the case of informal construc-
tions (Fuentelsaz et al., 2019, pp. 6–8). Their boundaries of change are determined by 
informal institutions, which are the core of the entire institutional system. The compo-
nents of the formal institutional environment include the institutions of (Rodrik, 2007, 
pp. 150–161): legal order, property rights, macroeconomic stability, regulation, social 
security, and conflict management. 

Informal institutions are the second main component of the institutional system. 
In contrast to formal ones, they arise spontaneously, endogenously (Seidler, 2011). 
They are not written down, but deeply rooted in the mentality of society. They change 
very slowly, thus conditioning changes in the entire institutional system (Mohmand, 
2015, p. 7). Changes in formal rules, which can be introduced by the governance in a 
relatively short time, are limited by informal institutions. New formal norms are not 
immediately aligned with social norms. There is a dissonance between formal and in-
formal institutions. The community, only after some time, adapts to the new formal struc-
tures (Gruszewska, 2017, p. 41). The informal institutions include (Fiedor, 2015, p. 94): 
culture (including economic culture), attitudes towards religion, behavioural patterns, 
social trust, and the so-called "mental models", i.e. established behavioural patterns. 

The continuous adjustment processes of formal institutions to informal ones show 
that the institutional system is in a constant disequilibrium. The degree of institutional 
disequilibrium varies. As J. Wilkin points out, institutional equilibrium is a state, not 
a point, at which: various needs of the members of society are balanced; there is an in-
clination of the members of society to follow the established rules of conduct, which 
have been considered socially beneficial, with the possibility of choosing to achieve their 
goals; the continuity of prevailing rules and social mechanisms is guaranteed and a high 
degree of predictability of other members of society is ensured (Wilkin, 2011, p. 32). 

The relationship between informal and formal institutions and the enforcement 
mechanisms that support them can be the basis for defining institutional equilibrium. 
B. Fiedor (2019, p. 176) defines institutional equilibrium as a state in which informal 
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institutions strengthen and positively influence the enforcement of formal rules, and 
strengthen the enforcement mechanisms. Institutional equilibrium is of a higher im-
portance than other equilibrium found in the economy. Institutions are considered to 
be the foundations of the economy, they are a form of security and a stabilizer for the 
economy (Wilkin et al., 2019, p. 662–663). J. Platje distinguishes five levels of institu-
tional equilibrium depending on the efficiency of formal and informal institutions and 
enforcement mechanisms (Table 1). 

Table 1. Levels of institutional equilibrium according to J. Platje 

No. 
Efficiency of*: 

Level of institutional equilibrium formal 
institutions 

informal 
institutions 

institutional 
governance 

1. + + + ideal institutional equilibrium 
2. + + − weak institutional equilibrium 
3. + − + 

institutional disequilibrium 4. + − − 
5. − + + 
6. − + − 
7. − − + strong institutional disequilibrium 
8. − − − ideal institutional disequilibrium 

* “+” – high, “−“ – low. 

Source: own work on the basis of: (Platfje, 2008, p. 147). 

This paper applies the institutional equilibrium matrix, proposed and then empir-
ically used by C. R. Williamson (2009, p. 373), to assess the institutional balance of 
modern economies. The institutional system is divided into formal and informal insti-
tutions. Their quality determines the level of institutional equilibrium. Strong informal 
and formal rules create conditions, which allow obtaining benefits to be obtained by all 
individuals functioning in society. 

This paper assumes that institutional equilibrium is defined by the quality of both 
formal and informal institutions. The state of institutional equilibrium can take three 
forms: strong institutional equilibrium (high quality of both formal and informal rules); 
weak formal institutional equilibrium (high quality of formal institutions, low of infor-
mal ones) and weak informal institutional balance (low quality of formal institutions, 
high of formal ones). When both formal and informal institutions are characterized by 
low quality, this implies institutional disequilibrium. 

3.  Research method – SEM-PLS 

The assumptions of the paper were met using partial least squares structural equa-
tion modelling (SEM-PLS or PLS-SEM), which was created by H. Wold (1980). SEM-
PLS is an econometric method for studying phenomena that are not directly observable 
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(Ciborowski & Skrodzka, 2020, p. 1355). SEM-PLS is one of two structural equation 
modelling techniques  the other, a more restrictive one, is covariance-based structural 
equation modelling (CB-SEM). SEM modelling strongly combines empirics with the-
ory (Skrodzka, 2016, p. 283). The use of SEM-PLS, rather than CB-SEM, seems appro-
priate for the topic under study. Several arguments support this, including (Hair et al., 
2011, pp. 139–141): (1) institutions do not have an elaborated theory of econometric 
modelling, so the aim of the study is not to test theory but to create a new one; (2) the 
number of observations is rather small (27 EU countries); (3) the data do not follow 
a normal distribution (characteristics of macroeconomic data); (4) it is planned to use 
the values of latent variables to linearly order the objects in terms of the level of directly 
unobservable phenomena. 

Each SEM-PLS model consists of two sub-models: an internal (structural) one and 
an external (measurement) one (Skrodzka, 2016, pp. 282–283). The first one describes 
the relationships between latent variables, while the second one presents the relation-
ships between latent variables and their diagnostic variables. The general form of the 
internal model is presented in Formula 1. 

ξ୨ ൌ α୨  ∑ α୯୨ξ୯୨→୮  ε୨       (1) 

where: ξj –j-th endogenous latent variable; ξq –q-th exogenous latent variable; α0j – lo-
cation parameter of the internal relationship for the endogenous variable; αqj – struc-
tural parameter of the internal model showing the link between the q-th exogenous 
variable and the j-th endogenous variable; εj – random error of the internal relation for 
j-th endogenous variable. 

There are two types of relationships between latent structures and their explanatory 
variables in the external model: weighting (2) and reflective (3). The first one assumes 
that the latent variables are linear combinations of their explanatory indicators. Reflec-
tive relations represent the strength of the "reflection" of an unobservable feature by its 
explanatory variables (Rogowski, 1990, pp. 36–37). 

ξ୲୨ ൌ ∑ w୧୨x୲୧୨୧ୀଵ          (2) 

where: ξjt – t-th value of the j-th latent variable; xijt – t-th value of i-th indicator explain-
ing j-th latent variable; wij – weight of i-th indicator explaining j-th latent variable. 

x୧୨ ൌ π୧୨  π୧୨ξ୨  μ୧୨        (3) 

where: πij0 – location parameter of reflective relationship; πij – factor loading, the rela-
tionship of reflecting the j-th latent variable by the i-th indicator; μij – random element 
whose expected value is equal to zero. 

Latent variables can be determined in two ways: deductively and inductively. In the 
deductive approach, the explanatory indicators are reflective, whereas in the inductive 
analysis they are formative. The reflective indicators should be highly correlated with 
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each other, while the formative ones are not (Hair et. al., 2014, pp. 46–47). Depending 
on the approach used, different measures of statistical validation are used. SEM-PLS 
proceeds in steps (Lohmöller, 1989, pp. 30–31): (1) First, the values of the weights are 
estimated. The estimation of weights is iterative. Estimation of internal values of 
weights can be done using the centroid, factorial or path scheme (preferred, used in this 
article). (2) Next, the values of the latent variables are calculated according to Formula 
2. (3) The next step is to calculate the values of factor loadings for the external model 
and the parameters of the internal model using OLS. (4) The final step is to determine 
the location parameters for the reflective and internal relationships (optional step 
in cross-sectional models). 

The estimated SEM-PLS model needs to be verified. The validation starts with the 
substantive analysis. It is assessed whether the model is consistent with the initial as-
sumptions and theory. It is also necessary to check the signs of the model parameters. 
Statistical verification involves the use of appropriate measures to assess specific prop-
erties of the model. Table 2 presents the measures and verification criteria divided into 
those appropriate for a structural model, an external model defined inductively (form-
ative indicators) and an external model defined deductively (reflective indicators). 

Table 2. Verification measures and criterions of SEM-PLS model 

Versification measure Brief description 
Verification 

criterion 
validation of structural model 

variance  inflation   
factor (VIF) 

By using the VIF measure, collinearity of exogenous 
variables is checked.  

VIF < 5.00 

coefficient  of   
determination (R2) 

A classic measure of econometrics, it determines 
how much of the variation in an endogenous latent 
variable is explained by exogenous latent structures. 

lack of   
standard 

standard  deviation of 
parameter (Sα) 

The standard errors of the parameters are obtained 
using the bootstrapping procedure. The full evaluation 
of the significance of the parameters proceeds as in 
classical econometrics - t-student test. Alternative 
measure: standard deviations calculated using Tukey’s 
Jackknifing method - the “2s” rule for significance test-
ing. 

p-value < sig-
nificance level 

Stone-Gaisser test 
value (S-G) 

Assessment of predictive ability. The S-G test value 
is obtained from the blindfolding procedure. Data for 
the model are blindfolded L times. Every L-th element 
is blindfolded and replaced by, for example, the arith-
metic mean of the others. Based on the substitution re-
lationships, predictions are determined from the 
SEM-PLS model, which can be used to calculate S-G 
test value. (L should belong to the interval <5,10>). 

S-G ≥ 0.00 
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Table 2. Verification measures and criterions of SEM-PLS model  (cont.) 

Versification measure Brief description 
Verification 

criterion 
validation of outer model (formative approach) 

variance  inflation  fac-
tor  (VIF) 

In formative outer models indicators forming a la-
tent variable should not be highly correlated with each 
other. 

VIF < 5.00 

standard  deviation of 
weight (Sα) 

Same as for testing the significance of the internal relationship pa-
rameter. 

validation of outer model (reflective approach) 
Cronbach’s α 

composite reliability 
(pc) 

Internal consistency verification. Reflective indica-
tors should be highly correlated with each other. 

0,95 > Cb’s α 
and pc > 0.70 

πij – factor loading 
value 

average variance ex-
tracted (AVE) 

Convergent reliability validation. Variables that 
have less than 0.40 strength of correlation with the la-
tent variable should be removed. Latent construct 
should extract more than 50% of total variability. 

πij ≥ 0.40 
AVE ≥ 0.50 

standard  deviation of 
factor loading (Sα) 

Same as for testing the significance of the internal relationship pa-
rameter and weights. 

cross loadings analysis 

Discriminatory validity assessment. Indicators of a 
given latent variable should be the ones that correlate 
most strongly with that variable. Alternatives: Fornell-
Larcker criterion or Heterotrait-monotrait ratio 
(HTMT). 

- 

Source: own work on the basis of: (Hair et al., 2014; Rogowski, 1990). 

Two computational packages from the R environment will be used to estimate the 
SEM-PLS model: cSEM (Rademaker & Schuberth, 2021) and SEMpls (Monecke & 
Leisch, 2012). 

4.  Data 

A precise quantitative analysis of the quality of institutions is, and probably will 
always be, impossible. This is mainly because institutions are deeply embedded in soci-
ety. Contemporary attempts to assess the quality of institutions are based on measures 
prepared by inter-national statistical organizations. Many institutional researchers 
deny the use of such indicators. They believe that the study of institutions can only have 
a qualitative dimension (Skarbek, 2020, p. 409).  
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Table 3. Selected measures of quality of institutions 

Statistical 
organization Report/ roup of measures Formal or 

informal 
Range 
values 

World Bank The Worldwide Governance Indicators (WGI) formal <-2.5;2.5> 
Doing Business (DB) formal varied 

Heritage  
Foundation Index of Economic Freedom mainly 

informal <0;100> 

Fraser Institute Economic Freedom in the World (EFW) formal <0;10> 
Fraser Institute  
& Cato Institute Human Freedom in the World (HFW) informal <0;10> 

Freedom  
House Freedom in the World (FIW) mainly 

informal varied 

Source: own work. 

Doubts about the use of these types of metrics seem justified. The greatest objec-
tions arise for methodological reasons. Institutional indicators are more often created 
on the basis of surveys or experts' opinions rather than on the basis of "hard" data. Alt-
hough such measures do not reflect the reality in a one-to-one ratio, they give some 
general approximation of the quality of institutions. However, in the opinion of many 
researchers of institutions (Balcerzak, 2020; Miłaszewicz & Nermend, 2020; Nifo & 
Vecchione, 2015), such measures can be used to assess the quality of institutions. Nev-
ertheless, the interpretation of the results should be approached carefully. Table 3 pre-
sents a brief description of the indicators used. 

5.  Specification of the SEM-PLS model 

Figure 1 shows the specification of the SEM-PLS model that will be estimated in this 
paper. The model consists of two latent variables: quality of informal institutions (INF) 
and quality of formal institutions (FOR). The explanatory variables of the latent con-
structs are defined deductively (reflective indicators). 

 

 

 

 

 

 

 

Figure 1. Specification of SEM-PLS model applied in the article 
Source: own work. 

INF FOR 

IF1 

IF6 

 

F1 

F5 

 

outer model outer model

inner model
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The selected explanatory indicators for each latent variable are presented in Table 
4. The FOR variable (quality of formal institutions) is reflected by five variables, which 
represent the quality of law system, property rights, regulatory institutions and institu-
tions for macroeconomic stabilization. While INF (quality of informal institutions) is 
explained by six variables pertaining to freedom (personal, political and economic) and 
culture (religion, social behaviour).  

Table 4. Measures of the quality of institutions (outer model specification) 

Symbol Variable Source of data 

the quality of formal institutions (FOR) 
F1 Rule of Law World Bank (WGI) 

F2 Legal enforcement of contracts 

Fraser Institute (EFW) F3 Business regulations 

F4 Regulation 

F5 Property Rights Heritage Foundation 

the quality of informal institutions (INF) 
IF1 Media Freedom 

Fraser Institute & Cato Institute 
(HFW) 

IF2 Expression & Information 

IF3 Association, Assembly, & Civil Society 

IF4 Freedom of Expression and Belief 
Freedom House  

(FIW) IF5 
Personal Autonomy and Individual 
Rights 

IF6 Business Freedom Heritage Foundation 

Source: own work. 

The presented set of diagnostic variables was selected on the basis of substantive 
and statistical (classical coefficient of variation higher than 5% and positively verified 
SEM-PLS model) evaluation. Variables: IF2 and IF3 are characterized by a slightly lower 
coefficient of variation than 5%. Nevertheless, the variables remained in the study be-
cause of their substantive relevance. 

The internal sub-model is in the form of a single equation (Formula 4). The formula 
represents the dependence of informal institutions (INF) on formal ones (FOR). The 
relationship was determined on the basis of theoretical analysis. It is the informal norms 
that are of fundamental importance in the economy, they affect the entire institutional 
system, but also are the basis for the establishment of formal institutions. 

FOR୲ ൌ αଵINF୲  αଶ  ε୲        (4) 
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The values of the latent variables will be used to construct an institutional equilib-
rium matrix to divide economies into four typological groups of equilibrium levels  
(Figure 2). Countries will be divided into those with: institutional equilibrium, weak 
formal equilibrium, weak informal equilibrium and institutional disequilibrium. 

 

 

 

 

 

 

 

Figure 2. Institutional equilibrium matrix 
Source: own work. 

6.  Research findings and discussion 

6.1.  Institutional equilibrium in the EU countries in 2008 – SEM-PLS results 

Table 5 presents the estimates of the external sub-model of SEM-PLS model for 
2008. The significance of the factor loadings was checked using the bootstrapping pro-
cedure. The number of samples was set at 5 000. At a significance level of 5% (p < 5%), 
it can be concluded that all parameters are significantly different from zero. All indica-
tors, both of the INF and FOR latent variables, are consistent in sign – they are all stim-
ulants, which is consistent with the initial assumptions and economic theory.  

Post-measurement convergent reliability is also observed – the values of factor 
loadings are greater than 0.4000. In addition, variables with a loading factor value of 
less than 0.7000 were examined in detail. Moreover, latent variables explain over 50% 
of total variability of unobservable phenomena. Based on the results, the internal con-
sistency of the latent variables can be concluded (internal consistency measures takes 
values above 0.7000 and under 0.9500).  

The strongest correlated indicator with the latent variable INF is IF1 (0.9212), which 
is the media freedom variable. The least correlated is IF3 (0.5530) – an indicator de-
scribing Association, Assembly & Civil Society in the economy. The values of the FOR 
variable are most strongly reflected by F1 (0.9412) – a synthetic measure of the rule of 
law. The lowest factor loading of the FOR variable is found with F4 (0.4027), a variable 
describing the general quality of regulation. 

0.00 INF 

FOR 

institutional equilibrium 
FOR + 

NFOR + 

weak informal equilibrium  
FOR − 

NFOR + 

institutional disequilibrium  
FOR − 

NFOR −

weak formal equilibrium  
FOR + 

NFOR − 
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Table 5. Parameters of the outer sub-model (SEM-PLS model for 2008) 

Symbol Factor loading (st. dev.) t stat p-value AVE α-Cb pc 

the quality of formal institutions (FOR) 

F1 0.9412 (0.0231) 40.6819 0.0000 

0.6437 0.8485 0.8947 

F2 0.8134 (0.0697) 11.6706 0.0000 

F3 0.8005 (0.0880) 9.0936 0.0000 

F4 0.4027 (0.1963) 2.0513 0.0402 

F5 0.9318 (0.0187) 49.8499 0.0000 

the quality of informal institutions (INF) 

IF1 0.9212 (0.0237) 38.9112 0.0000 

0.5716 0.8440 0.8859 

IF2 0.6619 (0.1040) 6.3661 0.0000 

IF3 0.5530 (0.1932) 2.8620 0.0042 

IF4 0.8049 (0.0679) 11.8502 0.0000 

IF5 0.8721 (0.0427) 20.4331 0.0000 

IF6 0.6545 (0.1198) 5.4634 0.0000 

Source: own work. 

Table 6 presents cross loadings between FOR and INF variables in SEM-PLS model 
for 2008. The model has good discriminative abilities - the indicators were properly 
assigned to the latent structures in the model. The measurement model is considered 
to be positively validated. 

Table 6. Cross loadings between latent variables in SEM-PLS model (2008) 

Symbol FOR INF  Symbol FOR INF 

F1 0.9412 0.8833  IF1 0.8371 0.9212 

F2 0.8134 0.6162  IF2 0.4458 0.6619 

F3 0.8005 0.6182  IF3 0.3873 0.5531 

F4 0.4028 0.3077  IF4 0.6765 0.8049 

F5 0.9317 0.9003  IF5 0.7886 0.8721 

    IF6* 0.6834 0.6546 

* Variable IF6 – Business Freedom – correlates a bit stronger with FOR than INF. Nevertheless, this 
variable remained in the modelling due to its substantive relevance 
Source: own work. 

The quality of informal institutions strongly, positively determine (0.8771) the 
quality of formal institutions (Formula 5). This is consistent with theory. Informal in-
stitutions are the core of every institutional system. The parameter at the latent variable 
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INF is statistically significant at the 1% level (p < 1%). The variability of FOR is ex-
plained in more than 77% by the variability of INF – the result should be considered 
satisfactory. The SEM-PLS (2008) model also has fairly good predictive ability (S-G test 
for the FOR variables at 10 folds is equal to 0.45). 

FORଶ଼ ൌ
0.8771∗∗∗

ሺ0.0376ሻ INFଶ଼ െ 8.7850      (5) 

The SEM-PLS model estimated for data from 2008 is considered to be positively 
verified both substantively and statistically. The estimated SEM-PLS model allowed to 
estimate the values of the latent variables of the quality of formal institutions (FOR) and 
informal institutions (INF) for the 27 EU economies. Figure 3 presents the institutional 
equilibrium matrix for the EU economies in 2008. Countries were divided into four 
typological groups ac-cording to the level of institutional equilibrium. Institutional 
equilibrium was recorded in 11 economies, weak informal equilibrium in 5, institu-
tional disequilibrium in 11. There was no countries with weak formal institutional equi-
librium in 2008. 

 

 

Figure 3. Institutional equilibrium matrix in 27 EU economies in 2008 
Source: own work. 

The results show that researched economies are diversified in terms of the quality 
of institutional equilibrium. In 2008, institutional equilibrium was mainly found 
in highly developed EU countries (e.g. Denmark, Sweden, Finland, Luxemburg, Ger-
many), while institutional disequilibrium was recorded mainly in underdeveloped 
countries (Bulgaria, Romania, Greece). 
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Figure 4. Institutional equilibrium and GDP per capita in 2008 (27 EU economies) 
Source: own work. 

Analysis of the statistical data may allow one to conclude that as institutional equi-
librium improves, the level of GDP per capita in the economy rises. The average level 
of GDP per capita in economies with an observed institutional equilibrium is more than 
$51 thousand, while the average level of GDP per capita in countries with institutional 
imbalances is the lowest, at about $19 thousand. Figure 4 presents the institutional equi-
librium matrix and GDP per capita in 2008 for 27 researched EU economies. As it turns 
out, institutional systems in developed economies are in institutional equilibrium. 

6.2.  Institutional equilibrium in the EU countries in 2018 – SEM-PLS results 

The parameter estimates of the outer sub-model of the SEM-PLS model of the de-
pendence of the quality of formal institutions on the quality of informal ones was pre-
sented in Table 7. All parameters are statistically significant at the p < 1% level. More-
over, outer sub-model is coincident. Cronbach’s α and composite reliability values in-
dicate the internal consistency of the latent variables. There is also convergent validity 
noted. 

The strongest changes in the value of the latent variable informal institutions (INF) 
are reflected by the synthetic indicator representing media freedom (IF1, 0.9066).  
The Association, Assembly & Civil Society (IF3, 0.7879) variable is the least correlated 
with the latent variable INF. The formal institutions (FOR) variable is reflected by the 
rule of law measure (F1, 0.9480) in the strongest way, while the general regulation in-
dictor (F4, 0.5935) has the lowest factor loading value. The results are similar compared 
to the sub-model estimated for data from 2008. 



STATISTICS IN TRANSITION new series, June 2022 

 

121

Table 7. Parameters of the outer sub-model (SEM-PLS model for 2018) 

Symbol Factor loading (st. dev.) t stat p-value AVE α-Cb pc 
the quality of formal institutions (FOR) 

F1 0.9480 (0.0162) 58.4582 0.0000 

0.7305 0.9031 0.9297 

F2 0.8351 (0.0640) 13.0567 0.0000 
F3 0.9258 (0.0179) 51.8289 0.0000 
F4 0.5935 (0.1299) 4.5685 0.0000 
F5 0.9203 (0.0234) 39.2777 0.0000 

the quality of informal institutions (INF) 
IF1 0.9066 (0.0280) 32.3694 0.0000 

0.7147 0.9198 0.9375 

IF2 0.8278 (0.0570) 14.5295 0.0000 
IF3 0.7879 (0.0960) 8.2037 0.0000 
IF4 0.8805 (0.0456) 19.3152 0.0000 
IF5 0.7911 (0.0531) 14.9022 0.0000 
IF6 0.8713 (0.0648) 13.4453 0.0000 

Source: own work. 

Table 8 contains a cross loadings between latent variables in SEM-PLS model esti-
mated for data from 2018. Cross loadings values indicate that the variables were cor-
rectly assigned to the latent structures. The discriminant ability of the external model 
can be positively validated. 

Table 8. Cross loadings between latent variables in SEM-PLS model (2018) 

Symbol FOR INF  Symbol FOR INF 
F1 0.9480 0.7694  IF1 0.7232 0.9066 
F2 0.8351 0.4930  IF2 0.6404 0.8278 
F3 0.9259 0.8188  IF3 0.4787 0.7879 
F4 0.5935 0.3909  IF4 0.6494 0.8805 
F5 0.9203 0.7571  IF5 0.7563 0.7911 
    IF6 0.6885 0.8713 

Source: own work. 

Latent variable FOR is strongly, positively (0.7891) determined by INF latent vari-
able (Formula 6). The relationship is statistically significant at the level of 1%. Again, 
the thesis that informal institutions are the core of the institutional system is confirmed. 
The coefficient of determination is at the level of 0.62, which indicated quite good, but 
satisfactory, model fit. S-G test value (10 folds) is equal to 0.43 – SEM-PLS model has 
fairly good abilities to predict blindfolded observations. 

FORଶଵ଼ ൌ
0.7891∗∗∗

ሺ0.0543ሻ INFଶଵ଼ െ 1.8568      (6) 
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The analysed SEM-PLS model for 2018 is considered to be positively verified both 
in terms of substantial and statistical criterions. The consequence is that the latent var-
iable values can be used for the institutional equilibrium designation. 

Figure 5 shows the institutional equilibrium matrix for the 27 EU economies 
in 2018. Institutional equilibrium was recorded in 11 economies, weak informal equi-
librium in 2, weak formal equilibrium in 2. The remaining EU countries (12) were clas-
sified into the group of countries with institutional disequilibrium. 

 

 
Figure 5.  Institutional equilibrium matrix in 27 EU economies in 2018 
Source: own work. 

Institutional equilibrium is characteristic of highly developed countries (e.g. Fin-
land, Denmark, Sweden, Ireland, Netherlands or Germany) in the European Union, 
while institutional disequilibrium occurs in economies of a low level of economic de-
velopment (e.g. Bulgaria, Romania, Slovakia). 

 
Figure 6.  Institutional equilibrium and GDP per capita in 2018 (27 EU economies) 
Source: own work. 
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The mean level of GDP per capita in the EU countries with institutional equilib-
rium is more than $53 thousand in 2018. As institutional equilibrium gets worse, the 
level of GDP per capita in the economy falls down. Countries with institutional dise-
quilibrium achieve relatively low levels of GDP per capita on average (approximately 
$21 thousands in 2018). Figure 6 presents the equilibrium matrix and GDP per capita 
in 2018 for EU economies. Sustainable institutional systems imply higher levels of eco-
nomic development. It turns out that institutional equilibrium is an important factor 
of economic development of modern world economies. 

7.  Conclusions 

The main aim of the article was to identify the relationship between formal and 
informal institutions, as well as to measure and assess the institutional equilibrium of 
EU economies. The aim of the paper was achieved using SEM-PLS modelling. 

Three research hypotheses are considered to be positively verified. As it turned out, 
the efficiency of informal institutions strongly, positively determines the quality of for-
mal institutions. This is evidenced by the parameter of the internal relationship, which 
is equal to 0.8771 in 2008 and 0.7891 in 2018. The obtained results are consistent with 
economic and institutional theory. Informal institutions, which are the "core" of the 
institutional system, interact with formal ones. They strengthen their operation, but 
also set certain limits of their change. The strength of the relation between informal and 
formal rules is getting weaker over time. It seems that there is a trend in the EU econo-
mies towards disintegration rather than integration of the institutional structure. More-
over, institutional equilibrium positively influences the dynamics of economic devel-
opment processes. The higher the level of institutional equilibrium, the higher, on av-
erage, the level of earned income. 

The constructed models allowed for the assessment of the quality of formal and 
informal institutions, which enabled the construction of the institutional equilibrium 
matrix. In 2008, the highest efficiency of formal institutions was in Denmark and the 
lowest in Romania. In 2008, informal institutions were the strongest in Sweden and the 
weakest in Croatia. In 2018, Finland led the classification in terms of the FOR latent 
variable, while Greece closed the ranking. Sweden was characterised by the strongest 
informal institutions in 2018. The lowest quality of informal institutions in 2018 was 
observed in Hungary (this was also the largest fall in the ranking - from 16th place 
in 2008 to 27th place in 2018). Changes in the level of institutional equilibrium were 
not major. Noteworthy is the improvement in Lithuania, where institutional disequi-
librium was in 2008 and institutional equilibrium in 2018 (the largest improvement 
among the EU countries in 2018, compared to 2008).  
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The proposed research method can be a beneficial tool for monitoring the relation-
ship between formal and informal institutions. Moreover, the concept of measuring 
institutional equilibrium, admittedly very simple, can be a useful mechanism for insti-
tutional analysis.  

The analyses carried out in this paper indicate that EU economies are diversified 
in terms of the quality of informal and formal institutions and, consequently, in insti-
tutional equilibrium. Large institutional disparities also translate into a large diversifi-
cation in economic development. This problem would still appear to be still relevant 
and topical. 
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