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Abstract 

The academic research on spatial data quality (SDQ) started in 1950s and it has been a 

subdiscipline of geographic information sciences ever since. Recently the main focus of SDQ 

research has shifted from developing more complex methods of measuring SDQ to finding 

out what kind of quality information users actually need to avoid data misuse (Boin, Hunter 

2007; Devillerset al. 2010). A web-based survey research was held among the people who 

work with spatial data in Estonia in order to study their knowledge, experiences and attitudes 

in terms of spatial data quality. Spatial data quality elements, methods of quality reporting and 

general opinions and attitudes towards SDQ were the topics that were included in the 

questionnaire. It is important to describe the attitudes and opinions of people who use spatial 

data in their work because one of the main failures of spatial data quality research is the lack 

of theoretical knowledge used in practice (Devillers et al. 2010). The questionnaire also 

included a hypothetical task to choose the best dataset for planning a power plant by taking 5 

different quality measures into consideration. The aim of the task was to investigate how 

different quality elements were taken into consideration in decision making. Although the 

overall conclusion is that while the people, who work with spatial data, consider data quality 

to be very important, they still usually do not know the exact quality of the data they use. 

There is a lack of commonly accepted terminology and studies on what methods of data 

quality reporting and data quality elements are most suitable for deciding on the fitness for 

use. It can be seen from the survey that deciding about fitness for use is a very complex 

process and even if the same information on quality is provided for a particular task, the final 

conclusions still differ greatly. 

 

1. Introduction 

There have been rapid changes in the development of technology which has resulted in the 

increase of spatial data usage, the ease of loading and transferring data and possibilities to 

merge data from various sources. Spatial data users have more access to different data sources 

via the Internet and there are more non-expert users who use data for multiple purposes 

(Gervais 2006). It is important to provide quality information to inform users of data errors 

and thereby minimize risks of inappropriate data use and prevent bad decisions. Although 

there is a considerable amount of studies related to the subjects of evaluating and describing 

spatial data quality, they have had little impact on the non-academic community (Devillers et 

al. 2010). Because of that, the way of approaching problems has shifted. Current researches 

have concentrated on data quality from a perspective of users’ needs („fitness for use“). 

Recent studies have included topics on what users need in terms of quality information and 

how producers can provide that information (Boin, Hunter 2007). Although the findings of 
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these studies are an important knowledge, there is still little understanding how providing 

quality information actually affects decision-making. Irrational decision-making has already 

been observed by adding thematic certainty to spatial information (Hope, Hunter 2007). Since 

there hasn’t been a research on spatial data quality among data users in Estonia, a survey 

research was held to find out the knowledge and practical experiences related to spatial data 

quality and what kind of data quality elements and quality reporting methods are thought to be 

most suitable for deciding on the fitness for use. A decision task was also carried out to test 

the effect of providing different SDQ element values in determining the best dataset for 

planning a power plant. 

 

2. Research Method 

A web-based survey research was held among the people who work with spatial data in 

Estonia in order to study their knowledge, experiences and attitudes related to spatial data 

quality. The link to the questionnaire web page and a description of the research purposes 

were sent with an e-mail to the mailing lists of Estonian Geoinformatics Society, Department 

of Geography of University of Tartu and other organisations and companies which include 

specialists in geographic information, cartography and other related disciplines. The 

questionnaire of the survey contained 19 questions on knowledge and preferences of different 

spatial data quality elements, methods of data quality reporting and ISO standards. Opinions 

about the importance of spatial data quality were also studied and the Likert-type scale was 

used to measure it. The last question was a test where respondents had to choose the best 

dataset for planning a power plant. The quality measures, values and descriptions for four 

different quantitative quality elements, price and coverage were provided in order to help the 

decision-making process (table 1). There was no “perfect” dataset among the five options and 

therefore none of the answers were thought of as being correct. That kind of a decision task 

helped to analyse which quality elements users actually take into account while deciding on 

the most suitable dataset. 

 

Table 1. Quality elements and their values describing 5 hypothetical datasets. 

Quality elements/ 
Number of the 

dataset 
1 2 3 4 5 

Data quality measure 

Coverage 100 100 95 88 96 % of the covered area 

Price 130 200 80 60 100 % of the planned price 

Completeness 25 25 5 22 15 % of incorrect objects 

Thematic accuracy 0.95 0.95 0.98 0.83 0.89 kappa index 

Logical consistency 8 60 12 8 24 number of incorret objects 

Temporal accuracy 2009 2011 2004 2011 2005 year of the last correction 

 

90 people took the questionnaire during the period of 10.01.-31.01.2012. Although 

generalizations cannot be drawn to all spatial data users in Estonia, the results still make it 

possible to describe topics concerning spatial data quality in ways that have not been studied 

before. 

Frequency distributions for different variables were calculated and row-percentaged tables 

were constructed for nominal and ordinal variables. The main characteristics of work (data 

users, data producers and people who do both) and the frequency of interactions with 
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customers (people who interact with customers often, sometimes and never) were used as 

grouping variables. The length of work experience was also used as a grouping variable. 

Descriptive statistics (mean, median and mode) and nonparametric methods for correlation 

(Spearman R) were used to describe the relationship between variables and work experience. 

 

3. Results and Discussion 

3.1 Opinions about the importance of SDQ 

Personal opinions about spatial data quality were analysed. Quality of products and services 

in general and quality of spatial data is thought to be very important. 79% of the respondents 

answered that spatial data quality is very important to them and 20% answered that it is 

moderately important. Still, the opinions about the importance of spatial data quality depend 

on the assignment for which the data is used (figure 1). The spatial data quality is thought to 

be most important for maps of operational services and for detail planning in contrary to 

creating thematic maps and paper maps and atlases. 

 

Figure 1. The importance of SDQ in completing different assignments. 

 

Although the overall opinion is that SDQ is very important, quarter of the answers showed 

that respondents are not always aware of the quality of the data they have to use in their work. 

Only 27% of the respondents stated that they always know the quality of the spatial data that 

they have to use in their work. The reason for that may come of the fact that only 29% of the 

respondents can choose data according to its quality. The main limiting factor for choosing 

different datasets is availability. The choice of datasets is still occasionally limited to one 

suitable dataset or users have to use the data that their company or organisation has already 

obtained. 

The importance of clear and understandable methods of quality reporting is shown by the fact 

that most participants (90%) claim that awareness of spatial data quality would affect their 

work and decisions. 54% of the respondents claim that they have used spatial data and been 

confident about the quality of it even without ascertaining the quality. This trust in quality is 
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mostly based on previous work experience with the data to be used and confidence in some 

company’s production. 

It was proven that the opinions about the importance of SDQ and behaviours related to it 

differ among groups. The people who work mainly as data producers have to do more quality 

controls and fix errors. That may be the reason why they think that quality is more important 

and more often doubt in the quality of the data than data users or people who are both data 

users and producers. In addition, people, who have to interact with customers, more often tend 

to consider quality as more important and they are more aware of the data quality in their 

work. 

 

3.2 Knowledge of SDQ elements and reporting methods 

Ten SDQ elements and sub-elements were selected from ISO 19113 (ISO/TC 211, 2002) and 

presented in the questionnaire. The number and percentage of the respondents who knew the 

quality element or sub-element is given in table 2. Temporal accuracy, positional accuracy 

and topological consistency were the most known elements. Three sub-elements of logical 

consistency (format, conceptual and domain consistency) were the least known. There is a 

concern about the common knowledge of terminology. For example, two data quality sub-

elements were better known than the elements they belong to. Topological consistency (91%) 

was the third most known quality sub-element while logical consistency (86%), which it 

belongs to, was in the fifth place. In addition, classification correctness (76%) was also better 

known than thematic accuracy (67%) which is the element it belongs to. 

 

Table 2. Knowledge of SDQ elements and sub-elements. The number (N) and the percentage 

of the respondents. 

Quality element/sub-element N % 

Temporal accuracy 88 98 

Positional accuracy 86 96 

Topological consistency 82 91 

Completeness 77 86 

Logical consistency 77 86 

Classification correctness 68 76 

Thematic accuracy 60 67 

Format consistency 48 53 

Conceptual consistency 33 37 

Domain consistency 18 20 

 

There was also a question where respondents had to choose three most important quality 

elements in their opinion and list them. There were 65 different combinations among 90 

answers, so a conclusion can be drawn that there is no common agreement in what quality 

elements are the most suitable for deciding on the quality of data or fitness for use. 

Temporal accuracy, positional accuracy and completeness were the most frequent choices 

(figure 2). Completeness was most frequently listed as the most informative quality element. 
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Figure 2.Quality elements and sub-elements chosen as three most important for deciding on 

the fitness for use. 

 

Although quality reporting with metadata and specification are thought to be too complex and 

technical for non-expert users (Goodchild 2008; Boin, Hunter 2007), they are still most 

commonly used. Respondents had to choose the most informative quality reporting method 

and explain their answer. Metadata was again the most frequent answer. It could be concluded 

from the explanations that respondents of the survey had often varying opinions on what kind 

of information should different types of quality information reports contain. The term 

“metadata” is explained as “data about data” and from the respondents’ explanations it was 

clear that people have different ideas of what kind of information should be included in it and 

how it should be presented. So metadata is not always thought of as its standardized meaning 

and structure according to ISO 19115 (ISO/TC 211, 2003b) and this standard was also 

unknown to 62% of the respondents. 

All respondents who marked metadata or specification as the most informative quality 

reporting method have previously used them. 76% of those who chose quality report 

(according to ISO 19114(ISO/TC 211, 2003a)) have not used it previously. Altogether, a 

quarter of the respondents would prefer to receive quality information through a method that 

they have not used before. 
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Figure 3. The most informative quality reporting methods and the number of explained 

answers. 

 

3.3 Knowledge and usage of ISO SDQ standards 

Knowledge and usage of ISO geographic information quality standards is more of an 

exception among users (figure 4). 57% of the respondents didn’t know any of the five 

standards mentioned. 12% knew only one standard and 18% knew all five standards. 

Surprisingly 30% answered that they know or have used ISO 19157 standard, although its 

development is still in progress and it has not been published yet. 

Although standards are thought to be one of the best ways for transferring theoretical 

knowledge about spatial data quality into practical work and influence government and 

industry practices (Devillerset al. 2010), in reality they are not well-known and are rarely 

used. It is argued that standards are too conservative, do not consider the fast developments in 

GIS and that ideally they should be devised once research is completed in the subject 

(Goodchild 2008).  
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Figure 4. Knowledge and usage of ISO SDQ standards 

 

Spearman's rank correlation coefficient was calculated to find out if work experience has 

statistical dependence with different variables. There was a low but significant correlation 

between work experience and the number of marked quality elements (R=0,233, p<0,05), 

methods of quality reporting (R=0,331, p<0,05) and ISO standards (R=0,258, p<0,05). 

 

3.4 Decision task of selecting the most suitable dataset 

There has been a lot of research about what quality information should be provided to users 

and how it should be presented in order to help the users decide on the fitness for use (Boin, 

Hunter 2007). One method of spatial data quality reporting was tested in the last question of 

the survey, where respondents had to choose the most suitable datasets (table 1) for the 

described purpose. Figure 5 gives an overview of the distribution of the answers. In order to 

investigate decision making, the participants of the questionnaire had the opportunity to 

explain their answers. Although the explanation was not mandatory, 70% of the answers were 

still explained. 
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Figure 5.Results for the task of selecting the most suitable dataset. 

 

It was proven that deciding on the fitness for use is a very complex and individual process. 

Even if the task for which the data is chosen is the same for every person, the answers still 

differ. The data, which is considered to be suitable by one person, may not be suitable in 

another person’s opinion in terms of the quality of spatial data. The difference of opinions is 

caused, for example, by work experience and how people place importance on different 

quality elements. 

There were three main ways of drawing a conclusion in determining what dataset was 

preferred. The number of the chosen dataset is given in brackets. 

 Higher price is not a problem for obtaining a dataset with high quality, because 

planning a power plant is a risky and important assignment (2) 

 There is no need for the most up to date data because the feature classes, which are 

needed for planning a power plant, don’t change that fast in time (3, 5) 

 The money saved by choosing a cheaper dataset can be used for additional field work 

or fixing errors (3, 4) 

In addition, there were contradictions in the variables that affected the solution and the 

opinions and attitudes in other questions. For example, completeness, which was thought to 

be the most important quantitative quality element, was not considered important in choosing 

the suitable dataset because the most frequently chosen datasets had 25% errors in the 

measured value of completeness. 

 

4. Conclusion 

It is necessary to study SDQ in the prospect of the users’ needs and therefore a web-based 

survey research was held among the spatial data users in Estonia. 90 responses provided 

information about knowledge, experiences and attitudes related to spatial data quality of the 

people who use spatial data in their everyday work. The general opinion of spatial data users, 

who participated in the survey, is that spatial data quality is very important to them in their 

work, although only about one third of the participants marked that they know the quality of 

the data they have to use. There is also a difference in the attitudes and opinions about SDQ 

among studied groups. The people, who work mainly as data producers, think that quality is 
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more important and they doubt more often in the quality of the data than data users or people 

who are both data users and producers. Respondents, who have to interact with customers, 

more often tend to consider quality as more important and they are more aware of the data 

quality in their work. 

Although the lack of commonly accepted terminology, which has been brought forward in 

previous studies, also emerged from the current research, it can still be said that different 

spatial data quality elements, subelements and methods for quality reporting are well-known 

among the users of spatial data. Knowledge and usage of ISO standards is more of an 

exception among users. There was a low but significant correlation between the duration of 

the work experience and number of known quality elements, quality reporting methods and 

ISO SDQ standards that a respondent knows or has used.  

Spatial data, which is thought to be suitable by one person, may not be suitable in another 

person’s opinion, even if the purpose for the data usage is the same for both persons. Hence, 

rather than concentrating on developing more complex methods for evaluating and reporting 

data quality, further studies should be carried out on how data users actually understand 

information on quality and how they take it into consideration in their work. Further research 

is needed to find out how awareness of spatial data quality affects the decisions of data users 

in the process of working with the data or in deciding about its fitness for use. Such research 

could provide solutions for describing and reporting quality information, which would carry 

out its purpose and find use in practice.  
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