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Abstract. One of the key features of a national SDI is a national 
clearinghouse for spatial data, which can be regarded as a network 
facilitating access to spatial data and services. In order to provide a 
measure of the quality and performance of a national clearinghouse, a 
clearinghouse suitability index was developed. This chapter presents 
the results from developing and application results of this index (for 
April 2005 and 2008). Monitoring these indices in time identifies the 
performance of clearinghouses which could support clearinghouse 
managers in developing successful strategies to implement their 
national clearinghouses. In this way, the application of the 
clearinghouse suitability index can contribute to enhancing national 
clearinghouses and national SDIs in many countries. 
 
7.1 INTRODUCTION 

A key feature of a national SDI is the national spatial data 
clearinghouse (Crompvoets and Bregt, 2003), which can be defined as 
an electronic facility for searching, viewing, transferring, ordering, 
advertising and/or disseminating spatial data from numerous sources 
via the Internet. Such a facility usually consists of a number of servers 
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which contain information (metadata) about available digital data 
(Crompvoets, 2006). The facility provides complementary services 
and improves the exchange and sharing of spatial data between 
suppliers and users. 

The concept of a clearinghouse originated in the financial world 
(Crompvoets and Bregt, 2007). With respect to financial transactions 
between banks, the clearinghouse keeps the data on mutual debts and 
at the end of each day banks are informed about the final amounts to 
be transferred between banks. Everyday there is a “clearing” between 
these banks (Bogaerts et al., 1997). The first clearinghouse was the 
London Banker’s Clearinghouse, which was established in 1773. The 
New York Clearinghouse Association described its clearinghouse role 
in 1853 as simplifying the chaotic exchange between New York City 
banks (The Clearinghouse Payments Company, 2005) and considers 
itself the place where payments meet, mix, and move expeditiously to 
their destination. 

In 1994, the U.S. Federal Geographic Data Committee (FGDC) 
established the National Geospatial Data Clearinghouse, aimed at 
facilitating efficient access to the overwhelming quantity of spatial 
data (from federal agencies) and coordinates its exchange. The 
objective is to minimise duplication (in the collection of expensive 
spatial data) and assist partnerships where common needs exist 
(Rhind, 1999; FGDC, 2000; Crompvoets et al., 2004).  

A national clearinghouse for spatial data can be considered as the 
access network (or window) of a national spatial data infrastructure. 
Focusing on the facilitation of spatial discovery, access, and related 
services, it is not a national repository where datasets are simply 
stored. A national clearinghouse for spatial data can be seen as a one-
stop for all national spatial data sourced from governmental agencies 
and/or industrial bodies (Crompvoets et al., 2004).  

The implementation of a national clearinghouse can vary 
enormously. The way in which the clearinghouse is established 
depends on technological, legal, economic, institutional, and cultural 
situation of the country. A national clearinghouse also differs from 
local, state, international, and global clearinghouses in that it is 
embedded in a national spatial data infrastructure. At present, many 
national clearinghouses are established on the Internet. Examples 
include MIDAS (MetaInformacni Databazovy System) in the Czech 
Republic, Geodata-info.dk in Denmark, India NSDI portal, Spatial 
Data Catalogue in Malawi, Russian GIS Resources, Geocat.ch in 
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Switzerland, and the Clearinghouse Nacional de Datos Geograficos in 
Uruguay. However, only a few clearinghouses are highly functional, 
in the sense that they provide efficient facilities for spatial data/service 
discovery and are accessible as well as effective facilities for 
data/service use and its dissemination (Crompvoets and Bregt, 2007). 

National clearinghouses are evolving worldwide in tandem with 
national spatial data infrastructures. A body of literature has been 
compiled on national experiences (e.g , Spatial Application Division 
of Catholic University of Leuven 2003-2007 and papers of Global 
Spatial Data Infrastructure Association from 2002 tot 2008). So far, 
the majority of this literature does not take into account the 
evolutionary nature of these electronic facilities. It is important to 
have a longitudinal perspective in mind when establishing and 
maintaining clearinghouses. A detailed study of the developments of 
all national clearinghouses worldwide could be an appropriate starting 
point. This study could identify the critical factors behind the success 
of a clearinghouse and the knowledge obtained could be applied to 
future implementation strategies. However, it is worth noting that 
simply consolidating the best practices of a few well-operating 
national clearinghouses gives no guarantee of the sustainability for 
other clearinghouses. Such best practices cannot necessarily be 
applied equally in other countries due to societal differences 
(Crompvoets and Kossen, 2002; Delgado et al., 2005; Crompvoets and 
Bregt, 2007).  

This chapter focuses on the development of the clearinghouse 
suitability index to measure the success of implementing a national 
clearinghouse, along with and its application, in 2005 and 2008. 
Applying such an index could contribute to identifying critical factors 
which might support clearinghouse coordinators and policy makers in 
setting up successful strategies for future clearinghouses. 

 
7.2 INDEXING SUITABILITY 
 
7.2.1 Clearinghouse characteristics 

A Clearinghouse Suitability Index was developed in order to indicate 
a measure for the quality and performance of a national clearinghouse 
by using the 15 clearinghouse characteristics as described by 
Crompvoets et al. (2004). The selection of these characteristics was 
based on the following criteria: ease of measurement, objective 
character and clear presentation of the people (suppliers, end-users), 
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spatial data, technology, policy and the standards of national 
clearinghouses. The following characteristics were selected:  

1. number of suppliers; 
2. monthly number of visitors; 
3. number of web references; 
4. languages used; 
5. frequency of web updates; 
6. level of (meta)data accessibility; 
7. number of datasets; 
8. most recently produced dataset; 
9. decentralised network architecture; 
10. availability of view services; 
11. number of mechanisms (alternatives) for searching; 
12. use of maps for searching; 
13. registration-only access; 
14. funding continuity; and 
15. metadata-standard applied.  

It is assumed that these characteristics represent the key variables 
for determining the suitability of the national clearinghouse to 
facilitate the spatial data/service discovery, accessibility, use and 
dissemination.  

7.2.2 Survey to determine characteristic weights 

A survey was undertaken in 2005 to determine weights to indicate the 
importance of each characteristic for evaluating the clearinghouse 
suitability. A questionnaire was distributed to ± 500 European 
representatives of the GI-community (e.g. ministries, municipalities, 
mapping agencies, cadastres, universities, public/private institutions, 
utilities, etc). This questionnaire was strongly supported by the 
INSPIRE expert group (a group composed of representatives of the 
European Commission, and member states’ Environmental and GI-
communities) and EUROGI (the umbrella organisation that represents 
the European GI-community). The representatives were asked to 
determine a weight between 0.00 and 1.00 for each clearinghouse 
characteristic. The sum of the 15 characteristic weights together 
should have been 1.00. The resulted weight values were averaged by 
the number of responders and the representatives were also asked to 
classify the domains of each characteristic into three classes taking 
into account that the lowest suitability class should have a class 
weight of 0.00 and that the middle class should have a class weight 
half of the determined characteristic weight (see Table 7.1). For the 
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quantitative characteristics, the median values of the classified borders 
were used to distinguish the classes since the median is less sensitive 
to extremes than the mean; for the nominal characteristics the most 
frequently mentioned answers were used. A description of each 
characteristic as presented in Crompvoets et al. (2004) was enclosed 
with the questionnaire.   

Of the 500 European practitioners representing mainly mapping 
agencies, universities, (non)governmental organisations and 
public/private organisations surveyed 126 responded, which is 
approximately 25% of the population. This percentage is in line with 
responses to similar types of surveys (Hamilton, 2003). The main 
limitation of this weighting is that only European representatives were 
approached. Approaching clearinghouse practitioners from other 
continents could have improved the quality of the weighting. The 
main results of the survey are the characteristic weights and the 
domain classifications. Table 7.1 presents the description of the three 
classes, and their corresponding class weights of each clearinghouse 
characteristic. It is important to note that the class weight of class 1 is 
the same as the characteristic weight. It appears that the Number of 
mechanisms (alternatives) for searching, availability of view services, 
level of (meta)data accessibility and frequency of web updates have 
the highest weights; while monthly number of visitors, most recently 
produced dataset, and funding continuity have the lowest. One reason 
for these differences might be that the meanings of services for 
searching, viewing or downloading are much more transparent and 
visible. This element could have made the practitioners more aware of 
the need for these characteristics or, alternatively, the suitability of 
services may simply have been easier to evaluate.  

7.2.3 Clearinghouse suitability index 

To determine the suitability of the national clearinghouses worldwide, 
a web survey was undertaken in April 2005 which consisted of an 
inventory of all existing national clearinghouses on the Internet and 
measured the above-mentioned characteristics. All the data measured 
during this web survey was classified by characteristic and assigned 
the respective weight.  The result of the sum of the 15 class weights 
together formed the Clearinghouse Suitability Index (CSI) ranging 
between 0.00 and 1.00; 0.00 meaning that the national clearinghouse 
is not suitable and 1.00 meaning very suitable.  

In addition, the web survey was also undertaken in April 2008 for 
a selected number of clearinghouses in order to assess the current 
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developments. Besides comparing national clearinghouses to each 
other, monitoring the developments in time is another way to identify 
the performance of national clearinghouses. 

The main limitation of using CSIs is that the scores only indicate 
the overall suitability of national clearinghouses and do not directly 
support clearinghouse coordinators and practitioners by some specific 
recommendations for improvement.  

 
7.3 APPLICATION 

The suitability indices for a total of 83 national clearinghouses that 
existed in April 2005 were calculated. Table 7.2 presents the 
suitability indices of the national clearinghouses by increasing CSI-
values. From this table, it appears that in 2005 the national 
clearinghouses of the United States of America, Canada, Australia, 
Germany, Malaysia, Indonesia and Japan were the most suitable 
facilities (Crompvoets and Bregt, 2007). 

The low values of the mean (38) and median (36) of the CSI 
indicate that the suitability of the clearinghouses in April 2005 was 
still not high. These low values are in line with the findings of 
Crompvoets et al (2004) in that the functional capabilities of 
clearinghouses in December 2002 did not fit the expectations of the 
practitioners. Practitioners expected more web services to have been 
provided and more user-friendly interfaces. 
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Table 7.1: Description of the 3 classes and their corresponding class weights of 
each clearinghouse characteristic. 

Clearinghouse 
Characteristic 

Class 1 Class 1 
weight* 

Class 2 Class 2 
weight 

Class 3 Class 3 
weight 

Number of suppliers 
 

> 16 0.08 2 - 16 0.04 1 0.00 

Monthly number of 
visitors 

> 4000 0.02 150 - 4000 0.01 < 150 0.00 

Number of web 
references 

> 250 0.04 20 - 250 0.02 < 20 0.00 

Languages used 
 

Multilingual 
including the 
national 
language 

0.06 Monolingual 
using the 
national 
language 

0.03 Monolingual 
using no 
national 
language 

0.00 

Frequency of web 
updates (in days) 

< 4 0.10 4 - 365 0.05 > 365 0.00 

Level of (meta) data 
accessibility 

Data + 
standardised 
metadata 

0.10 Standardised 
metadata 

0.05 Non-
standardised 
metadata 

0.00 

Number of datasets 
 

> 1500 0.08 50 - 1500 0.04 < 50 0.00 

Most recently 
produced dataset (in 
months) 

< 2 0.02 2 - 60 0.01 > 60 0.00 

Decentralised network 
architect. 

Yes 0.08 Hybrid 0.04 No 0.00 

Availability of view 
services 

Yes 0.10 Prototype 0.05 No 0.00 

Number of mecha-
nisms (alternatives) for 
searching 

> 5 0.18 2 - 5 0.09 1 0.00 

Use of maps for 
searching 

Yes, by locating 
an area of 
interest 

0.04 Yes, by 
clicking on 
an area with 
predefined 
boundaries 

0.02 No 0.00 

Registration-only 
access 

No 0.02 Partly 0.01 Yes 0.00 

Funding continuity 
 

Continuously 
funded 

0.01 Piecemeal 
funded 

0.01 Never funded 0.00 

Metadata-standard 
applied 

ISO/FGDC/CE
N 

0.07 National 0.03 No standard 0.00 

* The same as the Characteristic weight 

The diversity in values of the CSI is high. It is important to be 
aware of the differences between countries such as Denmark, Iceland, 
Ireland, The Netherlands and Uruguay. From a technical perspective 
the clearinghouses of these countries are similar (e.g. have similar 
network architectures and searching mechanisms), however, their 
suitability was evaluated differently due to differences in the other 
non-technical characteristics. Since these non-technical characteristics 
appear to be influenced by prevailing societal conditions, it is argued 
that the main reason for such CSI diversity is probably due to the fact 
that these clearinghouses were embedded within different societies 
and each with unique conditions.  
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Table 7.2: Clearinghouse Suitability Indices (CSI) of April 2005 by increasing 
CSI-values. 

Country CSI Country CSI Country CSI Country CSI 
Panama 4 Ghana 21 Hungary 37 Singapore 54 
Greece 5 Senegal 21 Netherlands 37 Estonia 56 
Ecuador 7 Barbados 22 Thailand 39 Spain 57 
Luxembourg 7 Trinidad 22 Czech Rep. 42 Uruguay 59 
Cambodia 8 Belgium 24 Namibia 42 Brazil 60 
Burkina Faso 10 Dominican R. 24 Slovakia 42 Norway 60 
Peru 12 Bolivia 26 Sweden 42 Slovenia 61 
Togo 12 Botswana 26 Venezuela 43 South Africa 61 
United Arab E. 12 Honduras 26 Afghanistan 44 South Korea 61 
Uganda 13 Malawi 26 Italy 44 Denmark 62 
Belarus 17 Philippines 26 Mexico 44 Finland 62 
Iran 17 Austria 29 China 47 United 

Kingdom 
66 

Oman 17 Turkey 29 Cuba  48 Switzerland 68 
France 18 Costa Rica 30 Colombia 48 Japan 71 
Guyana 18 Dominica 31 India 48 Indonesia 72 
Israel 18 Ireland 31 Portugal 48 Germany 74 
Yemen 18 Nicaragua 31 Chile 49 Malaysia 74 
Argentina 19 Iceland 34 Russia 51 Australia 76 
Nepal 19 Ethiopia 35 Qatar 52 Canada 91 
Brunei 21 Guatemala 35 Madagascar 53 United States 97 
Croatia 21 El Salvador 36 New 

Zealand 
54   

        
Mean 38 Median 36     

In addition, the indices were also calculated for 22 selected 
clearinghouses in 2008. The selection was mainly based on the result 
of the survey distributed to test the validity of the multi-view 
framework (see Chapter 18). Table 7.3 also presents the suitability 
indices by increasing CSI-values and the differences between April 
2005 and 2008. This table indicates that the clearinghouse 
development is very dynamic which is reflected by the high 
‘difference’ values. Between April 2005 and 2008, seven CSI-values 
decreased, 14 CSI-values increased, and one CSI-value remained 
unchanged. In this time Poland and Jamaica both established a 
national clearinghouse, and meanwhile the Dutch, Guyanese, and 
Turkish clearinghouses became non-operational. Nevertheless, 
developments in the number of well-operating clearinghouses look 
positive. 
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Table 7.3: Clearinghouse suitability indices (CSI) of April 2008 and differences 
with April 2005 

Country CSI  Difference Country CSI Difference 
Guyana 0 -18 Sweden 50 +8 
Netherlands 0 -37 Uruguay 52 -7 
Turkey 0 -29 Cuba 60 +12 
Ecuador 34 +27 Malaysia 67 -7 
Poland 36 +36 Mexico 75 +31 
Brazil 38 -22 Colombia 76 +28 
Denmark 38 -24 Norway 77 +17 
Argentina 43 +24 Germany 94 +20 
Jamaica 46 +46 USA 97 0 
Nepal 49 +30 Canada 100 +9 
Chile 50 +1 Spain 100 +43 
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