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Abstract: In the era of ever-increasing data supply, range 
and diversity, there is a strong need to compare and assess 
the reliability of the data coming from various sources. For 
secondary economic data, such sources are usually grouped 
into two big categories: surveys carried on and statistical 
records kept by governmental bodies (statistical agencies 
etc.); and commercial data, collected by private companies 
from various public (or confidential) sources. The article 
discusses the benefits and pitfalls of these data categories on 
the example of the two data providers in Romania, whose 
data are widely used in economic research and for the 
development of public policies: National Institute of 
Statistics (NIS) and Borg Design S.R.L. (BD). The quality 
control of the data provided by NIS is more transparent and 
it is rigorously based on the international standards applied 
in the field of official statistical surveys; however, the spatial 
resolution of these data is quite coarse, usually at the level 
of counties. In turn, data provided by BD have a much finer 
spatial resolution (down to the level of villages), but their 
quality control is less transparent. In conclusion, the 
analysed data are complementary and can be used for 
analytical purposes, considering their limitations. 
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Introduc on 
The amount of data available for scientific research and development planning has been 
skyrocketing in the past two decades (National Science Foundation , Kitchin ). 
This explosion brings new opportunities but it also creates infinite uncertainties in the 
previously well-established procedures, research methods and territorial planning 
approaches (Glaeser et al. ). Considerable a ention is directed towards managing 
such uncertainties as data representativeness, validity, and reliability (Kitchin ). 
The la er can be described in several ways, among which, synchronic reliability will 
retain our a ention: it refers to the fact that observations recorded within the same 
interval of time should be similar (Golledge and Stimson ). Reliable data enjoy more 
confidence and a wider implementation. In the field of territorial planning, smart data 
management, sustainable city policy, dynamic planning, accomplishing sustainable 
development goals, and the implementation of more place-specific sustainable 
development models (Bănică et al. ) depend on accurate, confident, and reliable 
data. The concept of smart city, which describes the new paradigm in urban planning, 
originates from the data revolution we are witnessing (Kourtit et al. ). 

Secondary economic data are widely used in economic, geographical, and sociological 
research. They are usually collected for a well-established purpose, but they can be used 
whenever appropriate for a great variety of tasks (Kitchin ). The difficulty of 
assessing the synchronic reliability of secondary economic data comes from the 
availability of alternative sources: when just one data provider exists on the market, the 
accuracy and reliability assessment of the data becomes a time-consuming and painful 
task, frequently made using ad-hoc procedures and confusing methodologies (Di Zio et 
al. ). Moreover, if there is just one dataset available with no alternative, such an 
assessment makes li le sense because there are just two ways out of this dichotomic 
problem: to use or not to use. That is why researchers and planners usually choose the 
most obvious one: they use the data to get their task done. In recent years, the multitude 
of alternative data sources made available for academic and planning communities 
transformed the issue of data reliability assessment from a lofty goal to a routine task, 
being standardised across the data providers (Di Zio et al. ) and introduced in the 
workflow of the national statistical authorities (Van der Loo and De Jonge ).  

Although there is a partial overlap of the terms used to describe the location of a certain 
object on the Earth’s surface, we would like to provide some explanations and to make 
some distinctions between concepts according to the most common uses. “Geo-
referencing” refers to matching the two coordinate systems: the internal system of a 
digital object (map, satellite scene) and the ground system of geographical coordinates 
(United States Geological Survey ). “Geocoding” is the transformation of a 
description of an object to the location of the Earth’s surface (ESRI ). In other 
words, georeferencing is a narrow procedure of geocoding, when just geographical 
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coordinates, which describe an object, are used for its correct positioning in space. 
Although geocoding has quite a broad cover, it most frequently marks the process of 
using postal addresses for finding the objects’ precise position in space. In the context 
of this article, we will talk about the spatial referencing of the objects, which means 
that for their location in space the associated names of the administrative-territorial 
units, whose position is known, are used as hints for spatial location. 

Taking into consideration that data validation means that one decides whether a data 
set is suitable for a certain well-established purpose or not (Van der Loo and De Jonge 

), in this article we propose a methodology for assessing the reliability of spatially-
referenced economic data and to assess the reliability of the datasets largely used in 
the national scientific research and economic development planning. We focus on 
entrepreneurship and the available data which characterise the economic activity of 
enterprises, as it is one of the main factors to influence the competitiveness at the 
regional and local level and it is frequently used in geographical, economic, 
sociological research and to solve planning tasks (Sîrodoev , Dziekański ). 
Two data providers from Romania, which correspond to the imposed criteria, are 
selected for this purpose: The National Institute of Statistics (NIS) and Borg Design 
S.R.L. (BD). 

BD data are highly used in Romanian scientific research publications and economic 
development planning activities. Among the topics in which the use of these data was 
explicitly reported, we should mention: numerous development strategies and 
territorial planning documents at county and local level; sociological studies of the 
national economy (Petrovici ); analyses of small towns’ local economies (Bănică 
and Camară , Sîrodoev et al. ), of coastal (Burtea et al. ) and mountain 
(Drăgan ) areas; forest-related economic activities (Ciobotaru ); tourism 
activities (Herman et al. ); cultural economics (Drăghici et al. , Lupchian and 
Saghin ); entrepreneurial initiatives (Iurea , Schvab et al. , Vădăstreanu et 
al. , Mogos ); sustainable growth (Mogos et al. ); emergent economic 
activities (Peptenatu et al. ); sports economics (Péter ); IT & C industries 
(Popescu and Gavriș ); foreign capital investments (Pop et al. ); business ethics 
(Pup ); creative industries (Pintilii et al. , Sava and Bădulescu , Sava and 
Meșter ) and cities (Sava and Bădulescu ); mobile marketing (Zifceac and 
Mlesnita ), and many more, where the source of the data was not properly 
acknowledged. 

NIS data containing economic variables broken down by NACE codes are usually met 
in similar types of studies. Moreover, it is an official data source to be used in 
governmental activities and to be reported to various European institutions. Explicitly 
acknowledging the source, when using these data, has not been a common practice in 
documents and studies, especially in the past, because for many years the National 



Igor Sîrodoev 

40 

Institute of Statistics was the single data provider. Today, since the number of private 
data providers has increased, the source of the data directly used or in a processed and 
transformed form should be precisely mentioned because there might be differences 
in the outputs.  

The aim of this paper is to assess the reliability of spatially-referenced economic data 
largely used by the academia and planning communities in Romania, as well as to 
propose a methodology for such an assessment. In what follows, we present the main 
features and issues of the two datasets selected for comparison and we describe the 
methodological steps of data processing and analysis. There are also detailed the most 
important results related to each spatial scale of the analysis, from NUTS level  to the 
Local Administrative Units (LAU). We discuss the main strengths and weaknesses 
related to the proposed methodology as well as the issues in the findings. Finally, 
conclusions on the method of data reliability assessment and on the appropriateness of 
using the analysed datasets in academic research and the planning practice are made. 

Methodology 
Data description 

The official governmental data are produced by the National Institute of Statistics of 
Romania (NIS) through the web portal TEMPO online (statistici.insse.ro: /tempo-
online). The purpose of the governmental data collection is to support the national 
authorities in their effort to develop and elaborate public policies and strategies, to 
make economic forecasting, and to monitor the market economy in Romania according 
to the international standards. Statistical surveys and data collecting are realised 
periodically according to an approved plan, and they cover a wide range of social, 
economic, environmental, infrastructural and other data types. The data used in this 
analysis come from three statistical subfields: culture (  tables: ART A, ART A, 
and ART A), workforce (  tables: FOM D, FOM D, FOM F, and FOM F), 
and statistics of enterprises (  tables: INT O, INT R, INT S, INT T, INT U, 
INT D, and INT D).  

The data contained in the culture tables are spatially presented by communes/towns/-
municipalities (LAU) and counties (NUTS Level ), and they do not have associated 
NACE codes. The same applies to table FOM D. The data in the rest of the tables are 
broken down by NACE codes, from sections to classes (depending on the table); 
however, counties are the lowest spatial level of these data, to which development 
regions (NUTS Level ) and macroregions (NUTS Level ) are added.  

Concerning the NACE classification, the tables have three types of organisation: ( ) the 
culture tables have no classification codes: they can be deduced from the table names 
(museums – class , theatres – division , and libraries – class , as well as the 
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total number of employees, in the case of FOM D); ( ) the two F-tables from the 
workforce subfield include sections and divisions that are blended in one table; ( ) for 
all the enterprises’ tables, the NACE levels from sections to classes are broken down 
by the tables in such a way that each table contains only one NACE level. At the same 
time, the form in which the data are provided does not respect the strict separation by 
individual NACE codes to avoid confidentiality issues. Thus, the workforce F-tables 
have some divisions grouped together ( - , - , - , and - ). Even more 
complicated situations can be found in the case of the enterprises’ D-tables: sections L, 
M, and N, as well as R and S, are grouped, while the A section is divided into three 
divisions ( , , and ); the A section includes divisions which are not provided for 
the county level, just for the upper two ones (NUTS  and NUTS ). There are three 
types of measurement units used in these tables: the number of persons (employees or 
occupied population), the number of enterprises/companies (active units or local active 
units), and the national currency (the enterprises’ turnover).  

Besides the presented features of the analysed tables, some other characteristics had 
limited comparability because of the lack of correspondence between the NIS and BD 
data: the workforce tables with NACE codes are broken down by sexes, while the data 
in the enterprises’ tables are grouped by four size classes, equivalent to micro-, small- 
and medium-sized enterprises, as well as large ones. 

The BD data are provided by Borg Design S.R.L. through the web portal Romanian 
companies (www.listafirme.ro) or they can be purchased directly from the provider in 
the database format. The purpose of the commercial data collection is to facilitate the 
search on the web of a company of interest, including its name, contact details, financial 
data, lawsuits, and other information necessary for doing an informed business and 
maintaining a transparent and stable market economy. As such, Borg Design (BD) 
collects more data than it is usually required in spatially-referenced economic research. 

Dor scientific research purposes, Borg Design also provide anonymized data 
aggregated by Local Administrative Units (LAU), or their subdivisions for which the 
Romanian National Classification Codes for Se lements (SIRUTA) exist. The BD data 
are broken down by NACE classes (  digits) for each SIRUTA code and they frequently 
contain the number of companies, the turnover, profit, losses, and the number of 
employees. At the same time, data not a ributed to any NACE code exist in the 
database: they add up to the totals, but the activity field of these enterprises remains 
undisclosed.  

Both data providers declare the quality of their products as a supreme guiding 
principle; however, it is interpreted differently, depending on the purpose of data 
collection. The governmental data strictly respect the international standards for data 
collection, processing, handling, storage, and dissemination, while the commercial data 
provider is guided by the principles of the precise reflection of the national economic 
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environment and the free competition within the market economy. Both data providers 
have the National Trade Register Office (NTRO) (www.onrc.ro) as the primary source 
of information about the existing active companies. They further process and enhance 
these data by adding supplementary information following their specific purposes 
related to data quality and provision. At the same time, we can see that in both data 
sources, the total number of active companies differ from that of their primary source, 
the National Trade Register Office (Table ). 

Table 1. The total number of active companies in Romania 

Year National Trade Register Office (NTRO) Companies in 
NIS data 

Companies in 
BD data 

Legal entities Individual enterprises 
and authorized 

 persons 

Companies 

2013 719258 348159 371099 498768 648843 

2014 747699 392104 355595 521381 657598 

2015 773781 396535 377246 528040 668876 

2016 808878 382860 426018 541663 679027 

2017 870408 388128 482280 568589 729022 

2018 927373 392548 534825 591500 752206 

2019 984909 378742 606167 606390 781846 

2020 1036594 393586 643008 640104 774218 

Source: NTRO, NIS, BD 

Data processing 

The data required a series of processing steps to be accomplished before being properly 
compared. Since BD data have a finer resolution in both space scale and NACE codes, 
the processing includes BD data aggregation to match the NIS data resolution. There 
were also made some prior assumptions to increase the range of comparable data: ( ) 
the occupied population (FOM D) was assumed to be equivalent to the number of 
employees; ( ) the NIS data reported either as yearly averages or at the end of the year 
were considered equivalent to the yearly BD data. 

In , the NACE codes underwent a significant revision from version  to version , 
which, according to NIS, makes the direct data comparison between the two versions 
incompatible. That is why our analysis focuses on the recent  years, from  to 

. According to NIS order no. / . . , the Classification of Activities in 
National Economy includes  sections (from A to U),  divisions (from  to ),  
groups (from  to ), and  classes (from  to ), which is essentially the 
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same as the European classification (Eurostat ). However, not all the codes can be 
found in statistical reports. Thus, NIS provides data for just  sections, excluding O – 
Public administration and defence; compulsory social security, T – Activities of 
households as employers, and U – Activities of extraterritorial organisations and 
bodies with associated subdivisions (  divisions,  groups, and  classes), which are 
missing from the spatially-referenced statistical data. There are also missing classes in 
the existing sections. That is why, out of  classes included in NACE, there have been 
reported just  unique class codes, varying between the minimum yearly value of 

 (in ) and the maximum of  (registered in half of the analysed years). 

The NIS data processing resumed to unmixing tables with blended NACE codes. Then 
the data in LAU tables were aggregated to complete the missing superior spatial scales 
(NUTS  and NUTS ). The NACE pa erns (as there are some differences in reporting 
as mentioned above) have been determined and extracted for each table. The BD data 
were aggregated according to the pa ern specific for each NIS table and spatial scale. 
Finally, the data from these two sources were merged into one database with  
entries, and the percent deviation of BD data from the NIS data was computed. For the 
analysis, there were removed  entries having  or no data in either of the analysed 
variables and  entries whose deviation exceeded %. The resulting database 
with  samples served for further analysis. 

Data analysis 

The reciprocal reliability of the two datasets was assessed by the strength of the 
relationship between the analysed variables at a certain spatial scale. However, before 
the calculation of the correlation coefficients, the data should have passed through 
several filters as they are implemented in R (The R Foundation ). When comparing 
two variables, the first assumption to be met is whether they come from the same 
distribution, preferably normal, but not necessarily. The Kolmogorov-Smirnov test 
was employed to filter out the inappropriate cases of variables coming from different 
distributions (Conover ). When the test confirms that the data come from the same 
distribution, further tests were applied. In the other case, the data were normalised and 
tested again. If the answer remained negative, these data were excluded from further 
analysis.  

In the second phase, we determined the sample size. Depending on the scale for the 
NIS table and NACE codes involved in the analysis, the sample size could differ from 
more than  samples to  (minimal sample size for one spatial unit, one NACE 
code, and values registered in all analysed years). To include incomplete sets of 
observations to a limited extent, we considered the threshold value of : samples 
smaller than this threshold were excluded. An additional sample-size filter was used 
to separate the small distributions with less than  samples from the large ones which 
exceeded this value.  
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The normality test was carried out using two different tests, which were applied 
depending on the sample size. The small distributions were tested using the t-test 
(Student , Spector ), while for large distributions the Shapiro-Wilk’s W test 
was involved (Royston ). Using these two tests in parallel for the distributions, 
which differ in size, was important as Shapiro-Wilk’s test produced quite a large 
number of false-positive results in small distributions. 

Finally, correlation coefficients were computed for the variables. For the normally 
distributed variables, the Pearson correlation coefficient was computed because it 
requires that both analysed variables come from the normal distribution (Pearson 

). For the variables which did not pass the normality test, the Kendall rank 
correlation coefficient was computed because it accepts that both variables come from 
the same distribution, which should not necessarily be normal (Kendall ). The 
significance of the computed coefficients was assessed using the associated p-value. It 
is obvious that not all the results had significant correlation coefficients. Below we will 
present and comment on the issues in the results, covering the strengths and 
weaknesses of the proposed methodology. 

Results 
National level 

The raw data in the entire dataset has a significant right skewness, which cannot be 
corrected even after a log-normal transformation. However, when we look at the 
percent deviations, we can see a slight left skewness with two outstanding cases, which 
happen at  and % deviations (Figure ). It should not be a surprise as the BD 
database contains more companies than the NIS one; this difference varies from % 
to % depending on the year. The outstanding case of the deviations close to  is 
remarkable because it points towards an important amount of data in which the 
variables do not significantly differ from each other. Another outlier formed close to 
the % deviation highlights quite a large presence of the cases with small values 
registered in the variables, in which a change in -  measurement units (number of 
companies) means a double difference. 

When breaking down our dataset in spatial scales (Figure ), one can observe that the 
NUTS  scale (counties) is the one in which the differences close to  are mainly 
accumulated. This situation can be observed on the upper levels as well, but its 
prominence progressively decreases in such a way that it is no longer observed at the 
national level. We should also highlight the similarity of the distributions, whose 
kurtosis increases progressively from NUTS  to the national level. At the same time, 
all the above LAU levels are left-skewed; the medians on the plots highlight the 
thresholds, which separate the samples into two halves.  
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Figure 1. The percent deviation of BD data from NIS data. 
Source: computed by the author from NIS and BD data 

Figure 2. The percent deviation of BD data from NIS data by spatial scales. Note: the median value is shown in red. 
Source: computed by the author from NIS and BD data 

The values in the LAU level have a completely different distribution: it is right-skewed, 
while in half of the spatial units BD data are smaller than the NIS ones by . % or 
more. This finding is especially important because our need for economic activity data 
is the strongest at this level, with no alternatives.  

NUTS level  

The NUTS level  has just four spatial units: macroregions. Because of the reduced 
number of units, not all the variables and data tables could surpass the minimum size 
threshold, and whose correlation coefficient could be obtained. Here we present our 
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results on the example of the NIS’s INT D table, which contains the number of 
employees in local active units by NACE sections (Figure ). 

Figure 3. The correlation coefficients (a) and (b) the BD vs. NIS data relationship by NUTS 1: variable – employed 
in local active units; NACE level – sections; measurement units – number of employees (NIS table: 

INT102D). Source: computed by the author from NIS and BD data 

Macroregion  has the highest correlation coefficient of . , and even Macroregion ’s 
lowest value of .  is higher than . , which points towards a significant and very 
strong correlation between BD and NIS data. The data have a significant asymmetry, 
which should not be a surprise in economic data. Macroregion  has also five clusters 



Reliability of Spatially-Referenced Secondary Economic Data: Validation, Issues, and Solutions 

  47  

of NACE codes, which are grouped by the employed persons, and the largest cluster 
(the cluster with the highest number of employees per NACE code) is grouped around 

 thou. employees. In Macroregion , the presence of the four clusters follows a 
somewhat similar pa ern, but at diminished size ranges: the two smallest clusters are 
almost joined together, while the largest one is formed around the average size of  
thou. employees.  

The difference between the macroregions is not significant as the correlation coefficients 
of all units remain in the very strong domain. That is why we can conclude that both 
data sources can be used at the NUTS  level interchangeably to a certain extent. 

NUTS level  

The NUTS level  has a double number of spatial units: regions of development. 
However, even this number is below the adopted threshold, which contributed to 
excluding many cases smaller than it. Our results are illustrated using the same NIS 
table, and the observed trends are pre y the same (Figure ). Thus, the North-West 
Development Region (part of Macroregion ) has the highest correlation coefficient of 

. , while the West Development Region (part of Macroregion ) has the lowest one. 
Even the lowest coefficient lies within the range of a very strong relationship between 
the analysed data. The histograms also highlight a clustering pa ern similar to that in 
the macroregions but at even smaller sizes.  

The spatial pa ern of the correlation coefficients’ distribution is different from that of 
macroregions. Here we see that the southern half of the country has no statistically 
significant correlations between the BD and NIS datasets at this spatial scale. It means 
that there is no relationship between the BD and NIS datasets in the case of employed 
persons in these regions of development. 

NUTS level  

The NUTS level  has  spatial units:  counties and the Municipality of Bucharest. 
This number is large enough to be eligible for the Shapiro-Wilk’s normality test and 
only the rarity of the activities or the incomplete observations can represent a threat to 
accomplishing the normality condition. Our results are shown using the INT O table 
as an example. This table represents the number of active enterprises by NACE sections 
(Figure ). Unlike the NUTS  example, all the counties have statistically significant 
and very strong correlations between BD and NIS data. The histograms of the two 
counties with the highest and lowest correlation coefficients, Ilfov and Tulcea, 
accordingly, show the distribution of companies by NACE codes. In both cases, we can 
see the high asymmetry of the distribution and that the BD data overestimate the 
number of companies in the larger NACE codes when compared to the NIS data. At 
the same time, Ilfov county has much more NACE codes with a large number of 
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companies (that can exceed   in certain economic activities), while in Tulcea the 
largest activity does not exceed  companies.  

Figure 4. The correlation coefficients (a) and (b) the BD vs. NIS data relationship by NUTS 2: variable – employed 
in local active units; NACE level – sections; measurement units – number of employees (NIS table: 

INT102D). Source: computed by the author from NIS and BD data 
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Figure 5. The correlation coefficients (a) and (b) the BD vs. NIS data relationship by NUTS 3: variable – active 
enterprises; NACE level – sections; measurement units – number of companies (NIS table: INT101O). 

Source: computed by the author from NIS and BD data 

There is no clear spatial pa ern in the correlation coefficient distribution in the case of 
counties. However, one feature should be highlighted: the counties with a slightly 
higher correlation coefficients are grouped in the northern half of the country. It reflects 
the same trend observed with different data at the upper spatial scales. Ilfov county, 
serving as a suburbanization playground for the capital city, is the most dynamically 
developing county in the past decade in Romania, while Tulcea county is remarkable 
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for its remoteness and limitations (both physical and legal) to a racting new economic 
activities. These specific features could have played a significant role in shifting these 
counties to the opposite extremes of the correlation coefficients distribution. 

LAU 

As it has been already mentioned, the case of the local administrative units is the most 
important. On the one hand, there are few datasets and variables to compare with at 
this level. On the other hand, lacking a single important enterprise from the database 
can significantly change the picture of the local economy.  

If we break down the LAU percent deviations by four administrative types existing in 
Romania (rural communes, small towns, larger municipalities, and the county seats), 
we will observe three different pa erns (Figure ). First, the rural communes, which 
form the majority of the spatial units, are right-skewed with the median value very 
close to - %, i.e. in half of the units, the BD data are half times smaller than the NIS 
data. Second, towns form an almost bell-shaped distribution with the right tale; here, 
the median value is - . %, meaning that deviations are not so massive and so large 
compared to the previous situation. Third, the data distribution in the municipalities 
and county seats forms two distinguished clusters: ( ) a distribution, whose shape is 
close to a normal one but with a quite long right tail: ( ) a prominent cluster located in 
the range from about - % to - %. The difference between the two-unit types is given 
by the reciprocal relationship of these clusters: municipalities form a small cluster of 
the second type, which barely influences the entire distribution, while in the county 
seats, this cluster is strong enough to significantly shift the median values close to its 
right margin (which means that it includes the half of the units in the sample). Broadly 
speaking, each of the distributions is similar to its neighbours, such as the 
municipalities distribution, which has common features with both towns and county 
seats. However, county seats are the most different from the rest. In any of the analysed 
cases, such a big difference between the two analysed datasets questions their 
reliability at the local level. 

When looking at the individual tables, we have not much to choose from: there are 
only four tables with data available at this spatial scale, and there is only one 
(FOM D) whose analysis resulted in statistically significant correlations. This data 
table contains the yearly average number of employees by LAU.  

An overview of the results highlights interesting features. First, just less than half of 
the LAU (about %) report statistically significant correlations (Figure ). Second, 
there is a big difference in the distribution types: the great majority of the units ( ) 
have the non-normal relationship, whose strength is measured by the Kendall rank 
correlation coefficient, while only  units show a normal distribution of their 
variables, whose correlation strength is measured by the Pearson coefficient.  
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Figure 6. The percent deviation of BD data from NIS data by the types of LAU. Note: the median value is shown in 
red. Source: computed by the author from NIS and BD data 

Figure 7. The correlation coefficients for BD vs. NIS data relationships by LAU: variable – the average number of 
employees; measurement units – thousands of employees (NIS table: FOM104D). Source: computed by 

the author from NIS and BD data 

Third, there is a curious case of statistically significant negative correlations in both 
Kendall and Pearson groups, some of them being strong. In a natural situation, the 
statistically significant correlation should be positive given the nature of the analysed 
data and their primary origin (which is the same). However, provided the spatial 
clustering trend of the LAU with a negative correlation, there should be a locally 
specific factor to explain this abnormality. The largest clusters are located in Vâlcea 
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and, especially, Dolj counties, north and south of Craiova; the mountain area of 
Hunedoara county, west of Sibiu; and Ialomița county, north-east of Bucharest (Figure 
a). Sample distributions of strong negative (Moțăței, Dolj) and positive (Găneasa, 

Ilfov) correlations are given in Figure b; in both cases, the strength of the relationship 
is assessed using the Kendall rank correlation coefficient. 

Figure 8. The correlation coefficients (a) and (b) the BD vs. NIS data relationship by LAU: variable – the average 
number of employees; measurement units – employees (NIS table: FOM104D). Source: computed by the 

author from NIS and BD data 

The LAU with positive correlations do not create explicit spatial clusters, however, one 
might observe a bit larger concentration of these units with higher correlations in the 
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central and north-western parts of the county. This trend has its correspondence on the 
upper levels: the area is included in Macroregion  and the North-West Region of 
Development (which had the strongest correlations at the corresponding spatial scale).  

Discussion 
Our analysis has revealed several problems to be discussed. First, we can hardly 
consider either of the datasets as a reference: both of them differ from the primary 
source. Under these circumstances, the single criterium of reliability should serve the 
correlation coefficient: the higher the correlation, the more reliable the data. Indeed, it 
is less likely that highly correlated BD and NIS data will be significantly different from 
those provided by NTRO.  

Second, our bulk analysis revealed significant similarities between the data and strong, 
even, very strong correlations, especially at the higher spatial scales and with blended 
codes or in totals. However, when we get into a higher resolution either of NACE codes 
or spatial scale, it becomes harder to find reliable codes and spatial units, in which 
correlations will remain at a statistically significant level. We tested this situation for 
all types of data (employed population, turnover and number of firms) and two 
opposite cases represented by the NACE codes: ( ) the most massively present in 
Romania, such as sections C – Processing industry, G – Trade, and F – Construction, 
and classes  – Retail sale in non-specialised stores with food, beverages or tobacco 
predominating;  – Construction of residential and non-residential buildings; and 

 – Business and other management consultancy activities, and ( ) the most rarely 
present codes but with few large enterprises (hardly to be missed out by any statistical 
survey), such as  – Mining of uranium and thorium ores;  – Processing of 
nuclear fuel;  – Manufacture of military fighting vehicles;  – Striking of coins; 

 – Postal activities under universal service obligation. To which cultural data at the 
LAU scale were added, as the corresponding NIS tables could be made equivalent to 
the appropriate NACE codes. None of the analysed cases resulted in statistically 
significant correlations. The results of our bulk analysis suggest that there must be such 
correlations at a finer spatial scale or NACE code level as well; however, testing each 
possible situation and its outliers exceeds the scope of this article.  

Third, the proposed methodology involves simple statistical tests to make quick 
assumptions about the bulky data. It has its weaknesses, such as not involving 
comprehensive analysis or being blind to the problem of outliers. Analysing the 
outliers is a time-consuming procedure, which is not appropriate for such a general 
assessment. It also requires a deep understanding of the processes and causes that 
made those outstanding cases possible. In some situations, the outliers should not be 
excluded from the analysis, because they can be even more important than the rest of 
the sample. A classical economic outlier of this kind is the national capital, Bucharest, 
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which concentrates more than % of the total population and an even higher share of 
the workforce; its contribution to the national Gross Domestic Product has been . % 
before the pandemics, and it concentrates, with its suburbs, about half of the foreign 
direct investments a racted by Romania (Sîrodoev et al. ). The county seats, thanks 
to the intense urbanisation occurred in the last decades (Petrișor et al. ), play a 
similar role on the LAU scale analysis: there were just a few cases with normal 
distribution at this level, while the great majority of significant correlations were 
computed using the Kendall rank correlation coefficient. At the same time, we saw that 
the distribution of the data in  county seats is significantly different from the rest of 
the  LAU units. The outlier problem can serve as a possible explanation of weaker 
correlations in the southern half of the country, where the hypertrophy of the urban 
system is more prominent (Ianoș and Tălângă ). 

That is why we would recommend that every narrow study makes statistical 
significance analysis to assess the reliability of its results. Even if the output’s reliability 
is low, it will not mean that the results should not be trusted, but rather they point 
towards a hidden potential yet to be discovered. At the same time, a more detailed and 
narrow analysis requires more sophisticated methods. Some guidelines towards a 
thorough statistical data validation can be found in the recently published materials 
and realised using the cu ing-edge infrastructure (Di Zio et al. , Van der Loo and 
De Jonge ).  

Conclusions 
The article proposed a simple and relatively quick method to assess the reliability of 
bulk spatially-referenced secondary economic data. The method is based on a series of 
simple statistical tests and sample size differentiation. It was employed in testing two 
datasets that are the most largely used in Romanian geographical, economic, and 
sociological research, and economic development planning. It was tested at each 
administrative spatial scale existing in Romania: from NUTS  to LAU. The models’ 
output has proved the usefulness of the method and it revealed that the analysed data 
are correlated, and they can be used for the reliability assessment. However, it also 
highlighted some weaknesses and quality issues in the structure and content of the 
datasets.  

Our findings show that there are significant and very strong statistical relationships 
between the BD and NIS datasets at each spatial scale. The spatial pa ern identified in 
the analysed data reveals the opposition between the northern and southern parts of 
the county: more spatial units with stronger relationships were identified in the north, 
especially within Macroregion . There is no single explanation of this case, however, 
the location of the capital city, the strongest outlier in the national economic system, in 
the southern part of the country has certainly contributed to this inequality. 
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There are also numerous cases, in which the strength of the relationship could not be 
assessed using this quick approach to analyse the bulky data. A more comprehensive 
investigation should be applied in detailed studies involving individual NACE codes 
or at small spatial scales. At least two problems deserve special a ention: the issue of 
outliers and the curious case of spatially clustered strong and very strong negative 
correlations between the BD and NIS data. The explanation of their existence is rather 
relevant at the local scale of the analysis. The discussed weaknesses and shortcomings 
of the method and the results do not undermine the importance of our findings. They 
neither recommend the exclusion of any of the analysed data sources from scientific 
research, as they are not fully and reciprocally compatible, but point towards the 
importance and necessity of the accuracy assessment of narrow and detailed studies 
involving spatial breakdown of economic data including the codes of Statistical 
Classification of Economic Activities. 
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