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ISO 9001 is the international standard for quality management. Some 
industries require related certification in their supply chains. However, it is 
a simplification; the spatial and industrial distribution of the certifications 
gives countries an overview of the economy. The post-socialist countries 
had to find a new development path after the 1990s. Becoming a member 
of an international supply chain offers excellent opportunities. 

The number and distribution of the certifications are based on the ISO 
Survey database of the International Organization for Standardization that 
cannot be considered a complete source due to the characteristics of data 
collection and the recent changes in methodology. 

The paper investigates some selected post-socialist countries (Hungary 
and neighbors) for checking their position in the EU and the differences 
within the sample. 

ISO 9001 is important for EU countries. Every third certification is to 
find in this area. The selected post-socialist countries give a small 
proportion of the production and the export, but the presence of the 
organizations having a certification is relatively high. This shows that the 
countries have chosen the strategy of becoming a supply chain member 
(mainly in second, third, or more levels). The main risk of this strategy is 
the high exposure to global changes. Both correlation and cluster analysis 
confirmed the result. Along with the limitations of the study, the results 
may draw attention to the key challenges. 

 
Introduction 
 
The recent edition of the ISO 9001 standard for quality management 
systems offers a new approach, including the characteristics of the 
strategic planning process and the risk-based approach (Halczman, 2017; 
Horváth, 2017; Berényi, 2018). Together with the ISO 14001 standard for 
environmental management, a new system structure has been launched 
for the next 25 years (Croft, 2012). 

Management system standards have several benefits on operations and 
on market positions (Szintay, 2005; Bernardo et al., 2015). A standard 
allows a common understanding between the partners that may lead to 
time and cost savings, consistent performance, and documentation. 
Terlaak and King (2006) highlight that these standards provide the 
solution for asymmetric information problems resulting from the 
increasingly distant and international supply chain transactions. 



6 

In practice, voluntary implementation of the standards can be derived 
from fulfilling contractual obligations. Based on the ISO Survey data, an 
increase in the number of certified ISO 9001 systems is to observe in the 
world. However, the spatial distribution of the standards is diverse. 
Europe and East Asia and Pacific Area are the leaders with more than 80% 
of the certifications due to their representation in the automotive industry 
or the electrical equipment production where ISO 9001 is usually a 
fundamental requirement of being a supply chain member. 

 Although there are several other industries presented in the sample of 
the ISO Survey, the national and industrial distribution of the certifications 
can give an overview of the state of the economy, especially if the 
presentation of the economies in the international supply chains are 
relevant. The role of the post-socialist countries fits this case well. Of 
course, conclusions must consider local issues and limitations of the 
comparisons must be explored. 

This study focuses on Hungary and some other post-socialist countries 
in its neighborhood that may have a similar role in the economy of 
Europe. These countries are partners and competitors at the same time so 
that the comparison can give relevant information on the selection of the 
appropriate strategic opportunities at first sight. 

 
Research goals and methods 

Goals and limitations 
 
The purpose of the study is exploring the industrial distribution of the ISO 
9001 certifications and the relation between the number of certifications 
and some economic indicators. The research question can be formulated 
as are there differences in the spread of ISO 9001 certifications in the 
selected countries by macroeconomic characteristics. 

The investigation is limited to Hungary, Croatia, Czech Republic, 
Romania, Slovakia, and Slovenia. The sample selection is purposive, and 
the availability of data also influences it. 

Investigations are limited to the year 2018 since the methodology of 
the ISO Survey has been changed and a trend analysis is not feasible 
based on the open-access database. 

European data are represented by EU members due to the fact that the 
ISO and the Eurostat databases consider different countries as European. 

 
Methods 
 
The research uses the open-access on-line database of ISO Survey related 
to the number of certifications and Eurostat databases associated with the 
economic indicators. Data analysis is supported by IBM SPSS 25. The 
statistical methods include correlation analysis and cluster analysis. 
Clusters were created by hierarchical clustering using the Ward method. 
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The explanatory power of the involved factors was also tested by the two-
step cluster method. The silhouette measure of cohesion and separation is 
good (the average silhouette is 0.6). 

 
Results 

TOP10 industries by ISO 9001 certifications 
 
In 2018, there were 878,664 valid certified management systems by the 
ISO 9001 standards worldwide (based on the ISO Survey database). The 
share of the EU countries is about 30%. The industrial distribution shows a 
scattered picture (Table 1). There are 74.5% of the standards in health 
and social work to find in EU countries. Moreover, construction, transport 
and other services are over the average. The presence of producing basic 
metal and fabricated metal products is lower (24%). 

Selected countries represent a “small” but import part of Europe. While 
the total GDP of EU countries was 15,898,312 million Euro (at current 
prices, 2018 Eurostat data), the share of the selected countries is 4.6%. 
The level of export is at 6.9% of the 7,368,067 million euro (including 
provisional data in the case of some countries). The ratio of ISO 9001 
certifications is 12.7% in all industries and 13.6% if certification owners 
with unidentified industries are excluded.  
  

Table 1. TOP10 industries by ISO 9001 certifications in the EU and selected 
countries 

Industry EU 
certifications 

EU/World 
(%) 

Construction 34,981 46.6 

Wholesale & retail trade…* 23,984 30.5 

Basic metal & fabricated metal products 23,797 24.0 

Other Services 21,564 45.9 

Machinery and equipment 13,380 22.7 

Electrical and optical equipment 13,298 17.6 

Health and social work 11,589 74.5 

Engineering services 11,476 27.4 

Transport, storage and communication 10,440 43.2 

Rubber and plastic products 8,944 21.3 

Industry Selected 
countries 

Selected/E
U (%) 

Construction 5,045 14.4 

Wholesale & retail trade…* 4,643 19.4 

Basic metal & fabricated metal products 3,463 14.6 

Engineering services 2,167 18.9 

Electrical and optical equipment 2,030 15.3 

Other Services 1,994 9.2 

Machinery and equipment 1,893 14.1 
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Rubber and plastic products 1,228 13.7 

Transport, storage and communication 1,223 11.7 

Information technology 1,134 18.9 

*Wholesale & retail trade, repairs of motor vehicles, 
motorcycles & personal & household goods 

Source: ISO Survey 

 
Comparing the industrial distribution of ISO 9001 in the selected countries 
 
Organizations that have a certified quality management system by ISO 
9001 are presumably a member of an international supply chain. In 
particular, the automotive and the electronics sectors are typical in 
requiring certifications. However, the construction industry became the 
most significant user, especially in the EU, that gives 4.6% of the world 
count (Table 1). Figures 1 shows the spread of ISO 9001 certifications for 
the TOP 10 industries in the selected countries. The presence of the Czech 
Republic and Romania is dominant. 

Assuming that the size of the national economies is in harmony with the 
number of inhabitants (Figure 2), the relative positions by the industries 
and the countries show different results. The position of Slovenia and 
Croatia is better, while the weight of Romania is decreased. 
 

Figure 1. Number of certifications in the TOP10 industries, selected countries 

 
Source: own edition 
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Figure 2. Number of certifications per million inhabitants in the TOP10 industries, 
selected countries 

 
Source: own edition 

 
Correlation and cluster analysis 
 
The cluster analysis for EU member states highlighted four countries as 
outliers based on GDP per capita, export, population data, and the number 
of certifications (also number of certifications per million inhabitants). 
These are Germany, Italy, United Kingdom and France. Excluding them 
from the model allowed 3 clusters (Figure 3). Most of the selected 
countries belong to the same cluster. The Czech Republic is out of line 
with a high relative number of certifications. Poland (not a sample 
country) is not eminent in the number of certifications, but the export 
value remarkably exceeds the level of the sample countries. The total 
number of certifications is higher in Romania and lower in Slovakia than in 
Hungary. However, considering the size of the countries (by the 
population), Figure 3 shows a sophisticated picture of the economic 
positions. 
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Figure 3. State of some countries by export and certification per million 
inhabitants 

 
Source: SPSS output 

 
Correlations are calculated for EU countries and the selected ones as 

well (Table 2). Since certifications from non-identified industrial sectors 
are remarkable (9.9% worldwide, 14% in EU, and 7.3% in the selected 
countries), there are two columns added to Table 2. The significant 
correlations are higher in the selected countries, but there is no significant 
relationship between the population and the number of ISO 9001 
certifications. 
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Table 2. Correlations between the number of certifications and economic 
indicators 

 Total certifications Total certifications (in 
known sectors) 

 EU 
(n=28) 

Selected 
(n=6) 

EU 
(n=28) 

Selected 
(n=6) 

GDP Pearson 
Corr. 

.608** .968** .491** .956** 

Sig. (2-
tailed) 

0.001 0.002 0.008 0.003 

Export Pearson 
Corr. 

.543** .919** .413* .923** 

Sig. (2-
tailed) 

0.003 0.010 0.029 0.009 

Export/
GDP 

Pearson 
Corr. 

-0.321 -0.098 -0.301 -0.080 

Sig. (2-
tailed) 

0.096 0.853 0.119 0.881 

GDP per 
capita 

Pearson 
Corr. 

-0.044 -0.121 -0.064 -0.101 

Sig. (2-
tailed) 

0.823 0.819 0.746 0.849 

Popu-
lation 

Pearson 
Corr. 

.677** 0.741 .581** 0.714 

Sig. (2-
tailed) 

0.000 0.092 0.001 0.111 

*. Correlation is significant at the 0.05 level (2-tailed) 
**. Correlation is significant at the 0.01 level (2-tailed) 

Source: based on SPSS output 

 
Conclusions 
 
Since the completeness of the ISO survey is questionable, the reliability of 
any analysis based on this can be considered informative. However, the 
results of the comparison in the field can be a good compass for 
designating future strategies. 

The fact that every third certification is to find in this area shows that 
ISO 9001 is important for EU countries. The selected post-socialist 
countries give a small proportion of the production and the export, but the 
presence of the certification is relatively high. This shows that the 
countries have chosen the strategy of becoming a supply chain member 
(mainly in second, third, or more levels). The risk of this strategy is the 
high exposure to global changes. Both correlation and cluster analysis 
confirmed this result. 

Focusing on Hungary, the statistical analysis shows a lag compared to 
the neighbor countries. The Czech Republic has the most stable position, 
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and the Slovakian economy shows a significant role based on the number 
of certifications per million inhabitants. 

Establishing a new strategy goes far beyond the investigation in this 
paper. The result suggests the efficiency must be improved, i.e., utilizing 
the international opportunities of the certifications and increase the 
export. 

Finally, a methodological implication can be mentioned. A relevant 
limitation of further investigations is given by the changed methodology of 
the ISO Survey. Trend analysis is broken from 2017 to 2018, but the new, 
industrial categorization will open a new scope in the future years. 
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