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Mining Open Data in Search of GIS Nuggets 

Gordon Plunkett 
 

ABSTRACT. Open data is the term given to the concept that certain data should be 
freely available for anyone to use, reuse and republish as they see fit, without 
restrictions from copyright, patents or other mechanisms of control. While the term has 
been around for some time, it has garnered more attention recently in part due to the 
release of the G8 Open Data Charter in 2013, which encourages governments around 
the world to make their data open by default. This paper recognises the value of open 
data, especially in the GIS context and suggests a number of ways in which geographic 
open data can be discovered and subsequently used for GIS and GI Science purposes. 
The paper will also show the benefits of mining and using open data including what web 
sites would be good to search in terms of finding open data. 

KEYWORDS. Open Data, Open Government, Esri, GIS, AutoCarto, Government of 
Canada, Community Map of Canada. 

1. Introduction and History of Open Data in Canada 

The 1983 AutoCarto Conference paper that I helped produce was entitled “On the 
Transfer of Remote Sensing Classifications into Polygon Geocoded Data Bases in 
Canada”. This paper was clearly related to spatial data, but it covered technical issues 
around data sharing such as data modelling and format standards for getting image 
classification results into a GIS data base. In 1983, when the application was developed 
and the paper written, both the input image data and the GIS data needed to be 
purchased. Within the federal government at that time, data was considered as a way of 
doing some cost recovery. In other words, if you wanted government data you needed 
to pay for it. For example, the cost of a single Landsat image in 1983 was many 
thousands of dollars. Vector format GIS data was available from many federal 
government departments, but it too cost (often a lot of) money to obtain and use. 

Across the globe in 1980’s there was a quite a bit of diversity in terms of cost models for 
government geographic data. For example, the United States government felt that the 
taxpayer had already paid for the collection and processing of geographic data so it was 
generally available for free or at least for a nominal charge from the US Geological 
Survey. On the other hand, the United Kingdom charged full cost recovery for spatial 
data from the Ordnance Survey. Canada, as usual was somewhere in between. Natural 
Resources Canada charged a fee for digital topographic data, but it was not full cost 
recovery. Within the walls of the Canadian federal government however, the “fee data or 
free data” debate raged on for many years at senior levels of the government. Finally in 
1997 the policy was changed, NRCan began offering its electronic topographic maps 
free of charge. Over subsequent years, many other Canadian federal departments 
followed suit by providing their geographic data for free under an open data license. 
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In the early 1990’s, Statistics Canada developed the “Data Liberation Initiative” to 
provide statistical data for the research community free of charge. Natural Resources 
Canada started the “GeoGratis” website that allows users to find and download selected 
NRCan spatial data free of charge. Also in the early 1990’s the federal / provincial / 
territorial government coordination group called the Canadian Committee on Geomatics 
(CCOG) started the “GeoBase” program. This program collected base geographic 
layers from the provinces and territories and integrated them into consistent national 
layers. These national data layers were then made available on the GeoBase website 
for free and with unrestricted use. This program is still in operation although CCOG and 
NRCan are looking at how to reengineer the GeoBase funding model and how to 
improve the workflows so that this authoritative data is kept up-to-date more quickly. 

In 2010, the Canadian federal government started the move to open data with the 
release of the government's Digital Economy Strategy and the Open Government 
Resolution. This culminated with the announcement in 2011 by the Treasury Board 
Secretariat regarding the availability of Canada’s first federal open data portal. This site 
was subsequently rebranded in 2014 as the open government of Canada portal. This 
rebranding was to indicate that the site had more than just data, but contained a wide 
variety of government information that was available to the public free and 
unencumbered. Many of the data sets that are available on the open government portal 
are geographic in nature. 

In 2013, the Group of Eight (G8), which is an international forum for the governments of 
the world’s eight leading economies, became involved with the open data movement 
when they adopted the Open Data Charter at the G8 Summit in Northern Ireland.  At 
that time, the G8 members agreed to implement a set of open data principles and best 
practices that would lay the foundation for a program for the release and reuse of 
government data, which is to be implemented before December 31, 2015.   

With most of the world’s leading governments behind the open data movement, it’s 
clear that open data is here to stay. Also a lot of the technical barriers have been 
reduced or eliminated. So what is the research methodology that can be used to 
scrutinize, find and use open data? In other words, how can one mine for GIS nuggets 
in open data?  

2. Background and Context on Open Data 

The Canadian federal government in their Open Data 101 has defined open data as 
structured data that is machine-readable, freely shared, and can be used and built on 
without restrictions. They summarize the most important points about open data as: 

 Availability and Access: the data must be available as a whole and at no more 
than a reasonable reproduction cost, preferably by downloading over the internet. 
The data must also be available in a convenient and modifiable form. 

 Re-use and Redistribution: the data must be provided under terms that permit 
re-use and redistribution including the intermixing with other datasets. 

http://geogratis.cgdi.gc.ca/geogratis/Home?lang=en
https://www.ic.gc.ca/eic/site/064.nsf/eng/05531.html
http://open.canada.ca/en
http://www.international.gc.ca/g8/open_data_charter-charte_du_g8_sur_les_donnees_ouvertes.aspx?lang=eng
http://open.canada.ca/en/open-data-101
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 Universal Participation: everyone must be able to use, re-use and redistribute. 
There should be no discrimination against fields of endeavour or against persons 
or groups. For example, 'non-commercial' restrictions that would prevent 
'commercial' use, or restrictions of use for certain purposes (e.g. only in 
education), are not allowed. 

The Open Data Handbook  indicates that there are numerous benefits and advantages 
to open data. They indicate that it is already possible to point to a large number of areas 
where open data and especially open government data is creating value. Here are 
some of the examples from the Handbook with an indication of whether this particular 
advantage to open data is really an advantage for open geographic data. The analysis 
is as follows: 

 Transparency and democratic control 

Examples of projects in Finland, Britain and Canada indicate how open data has 
helped show where the governments are spending money and where tax fraud 
has been found. These are important areas, but presumably spatial data could 
be used to determine what parts of a country are receiving more tax funding than 
others. Also it may be possible to determine where there is more potential for tax 
fraud so that efforts to control this could be focussed to particular regions. 

 Government participation and self-empowerment 

Open government data has been helpful in providing applications for dog walking 
parks, public restroom locations, air quality ratings and finding good places to 
live. It is pretty clear that these examples require the use of geographic data. 

 Innovation and new private products and services 

The Handbook indicates that several studies have estimated the economic value 
of open data at several tens of billions of Euros annually in the EU alone. New 
companies and their products are re-using open data for applications such as 
energy efficiency, financial planning, finding builders, determining government 
subsidies and translation. Several of these examples use geographic data. Esri 
Canada for example uses a considerable amount of open data in the creation of 
the Community Map of Canada. The Canadian data is also used for the creation 
of the World Topographic Map by Esri Inc. 

 Improved efficiency and effectiveness of government services 

The Handbook indicates that open data has been successfully used for 
government education, training, and historical purposes. While it may be a 
stretch to use geographic open data in these examples, it is possible that 
government services could be improved using geographic data. A recent 
Canadian example is the application for finding a job within a certain commuting 
distance of one’s home. 

http://opendatahandbook.org/en/why-open-data/
http://www.esri.ca/en/content/esri-canada-community-map-canada-program
http://www.arcgis.com/home/item.html?id=30e5fe3149c34df1ba922e6f5bbf808f
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 New knowledge from combined data sources and patterns in large data volumes 

The Handbook indicates that health surveillance has been very successful. More 
recent examples include the use of demographic data, social media feeds and 
sensor networks. Most of these applications use open geographic data. 

While open data clearly has its merits and supporters, there are a few researchers who 
are not as convinced. For example, Duncan Edwards in his post related to international 
development assistance entitled “The revolution will NOT be in Open Data” states that 
he feels uncomfortable with the framing of many open development projects with the 
assumption “openness + ICTs = development outcomes”. Edwards indicates that just 
providing open data is not sufficient for uptake and use. Further work is required and in 
developing countries, this often does not occur without (often financial) assistance. He 
indicates that he is also concerned that risks and privacy were not being adequately 
considered.  

It is clear that open data on its own is not really a disruptive technology or game 
changer. What makes open data useful and beneficial is what users do with the data. If 
a user uses open data in an application and people use the application for successful 
decision making then it is beneficial. Even if the user learns something from the data 
then it is beneficial. However just making the open data accessible is not sufficient to 
making it useful, but accessibility is simply a step in the methodology of making open 
data useful. 

3. Open Data Initiatives and Implementations 

In reality, open data would not be possible without the invention of the Internet. In fact, 
Sir Tim Berners-Lee who first invented the World Wide Web started the Open Data 
Institute (ODI) in 2013. Since its inception, the ODI has attracted members from 
government, universities and commercial companies. The ODI provides information 
about open data and provides training on open data. It has an open data certification 
program and has held its first annual summit meeting in November 2014. Certainly with 
the momentum that has been built, the ODI will likely be a thought leader in open data 
for some time to come.  

As previously noted, open data is not a new concept and has been around for decades, 
but what is new is that it is being embraced by so many national governments across 
the world. Many countries including Canada, the US, the UK and New Zealand have 
open data portals for their federal government data. There are also many open data 
sites for provincial, state and municipal levels of government around the globe. Also 
many NGOs such as the UN and development agencies have open data sites in 
support of their clients. In addition, several commercial enterprises have open data sites 
including Esri, Google and Microsoft. The intent of this section is to highlight some of 
the research results from a review of selected open data material. 

Reitano in his paper “The Benefits of Open Data” performed an analysis of the benefits 
of open data with a focus on Canada. He concluded: 

http://blog.okfn.org/2013/10/21/the-revolution-will-not-be-in-open-data/
http://opendatainstitute.org/
http://opendatainstitute.org/
http://www.beautifuldata.ca/Download/The_Benefits_of_Open_Data_-_Final_Report.pdf
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 Many government organizations are currently seeking effective methods for 
publishing open data and are implementing strategic objectives for creating 
transparency and openness while attempting to support innovation and economic 
growth.  

 Internal changes will build trust with communities, and governments will need to 
be as open as possible by publishing all their data.  

 The data that provides the most benefit consists of national or international level 
data which includes statistical, population and geographical data. These are the 
types of data that have the most benefit and impact for research and innovation.  

 Making open data available to external stakeholders will help direct the 
publication of open data and will lead to the development of applications 
servicing citizens in new and innovative ways.  

 The worldwide movement of open data will create sharing practices across 
nations with new standards, best practices and guidelines that will make sharing 
of information easier than ever.  

 Governments need to learn to share the data they use to inform themselves and 
the people they serve. In addition, governments need to understand that data is 
more valuable when it is aggregated with other data sources.  

In the United States open data at the federal level is governed by the Open Data Policy-
Managing Information as an Asset memorandum from the Executive Office of the 
President. In part the memorandum states: 

 Specifically, the Memorandum requires agencies to collect or create information 
in a way that supports downstream information processing and dissemination 
activities.  

 This includes using machine readable and open formats, data standards, and 
common core and extensible metadata for all new information creation and 
collection efforts.  

 It also includes agencies ensuring information stewardship through the use of 
open licenses and review of information for privacy, confidentiality, security, or 
other restrictions to release.  

 Additionally, it involves agencies building or modernizing information systems in a 
way that maximizes interoperability and information accessibility, maintains 
internal and external data asset inventories, enhances information safeguards, 
and clarifies information management 

The memorandum goes on to indicate that US government open data will be consistent 
with the following principles: 

 Public - agencies must adopt a presumption of openness to the extent permitted 
by law and subject to privacy, confidentiality, security, or other valid restrictions. 

http://www.whitehouse.gov/sites/default/files/omb/memoranda/2013/m-13-13.pdf
http://www.whitehouse.gov/sites/default/files/omb/memoranda/2013/m-13-13.pdf
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 Accessible - Open data are made available in convenient, modifiable, and open 
formats that can be retrieved, downloaded, indexed, and searched.  

 Described - Open data is described so that data consumers have sufficient 
information to understand the strengths, weaknesses, analytical limitations, 
security requirements, and processing requirements.  

 Reusable - Open data is made available under an open license that places no 
restrictions on data use. 

 Complete - Open data should be published in primary forms (i.e., as collected at 
the source), with the finest possible level of granularity that is practicable and 
permitted by law and other requirements.  

 Timely - Open data is to be made available as quickly as necessary to preserve 
the value of the data.  

 Managed Post Release - A point of contact must be designated to assist with 
data use and to respond to complaints about adherence to these open data 
requirements. 

The United Kingdom (UK) government has also embraced open data, but the national 
government is releasing public data primarily to help people understand how 
government works and how policies are made. UK Geographic data is controlled by the 
Ordnance Survey (OS) of the UK. Much of the open geographic data that is available 
from the OS is used as a map background. Very little of the UK open geographic data is 
available for analytics or for building applications, other than for map backgrounds. 

The United Nations (UN) has also developed an open data site and it is populated with 
open data from the UN Statistics Division (UNSD). This data is suitable for analytics but 
there appears to be a very limited supply of basic geographic data on the UN Portal. 
Other sources of the base geographic data would need to be found in order to make the 
most benefit from the UN statistical data. 

So clearly there are many governments and non-government organizations that have 
already geared up to provide open data and in particular open geographic data. Canada 
and the United States appear to be at the forefront of the open data movement and they 
both have open data champions at the most senior levels. 

4. The impact of open data on the GIS and broader communities 

Reitano in his paper “The Benefits of Open Data” examined the impacts and benefits of 
open data. He states “The analysis has demonstrated how open data can provide 
social, economic and environmental benefits to society. Several challenges surrounding 
the dissemination of open data are still preventing these benefits from being achieved.” 
His analysis of the open data situation in 2013 let him to 5 recommendations which are: 

1. The Government of Canada needs to launch the Directive on Open Government 
to help departments and agencies publish more datasets. 

http://www.beautifuldata.ca/Download/The_Benefits_of_Open_Data_-_Final_Report.pdf
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2. The Government of Canada should set a concrete goal to convert inert data 
available on their websites into a dynamic open format within the next year. 

3. The Government of Canada needs to identify guidelines and standards for the 
publishing of open data. 

4. The Government of Canada needs to collaborate with external stakeholders and 
all departments and agencies. 

5. Changes within Government of Canada departments and agencies need to 
include a lean operational process for publishing open data. 

These are all good recommendations and it appears that the Government of Canada is 
acting on providing open data in ways that are aligned with these recommendations. 
Our experience at Esri Canada with open geographic data has given us concern about 
the currency of the open data that is being provided. An additional recommendation 
could be that the Government of Canada should strive to keep the open data as current 
as possible. Refresh cycles every few years is just not sufficient for practical use of the 
open geographic data. 

5. Implementation 

A three step process is suggested to help users decide if open data is right for their 
application. The first step is to review the background, context and synopsis of open 
data, and especially the kind of open data that would be suitable for the user’s 
application. The second step is to locate the specific open data that may be suitable for 
the user’s application. The final step that the user should undertake is to examine and 
test the open data under controlled conditions to determine if that specific data set is 
right for them. While the open data topic covers many disciplines, this paper will focus 
specifically on geographic or location based open data. 

Step one is to review the geographic data requirements of the application that is being 
considered for development. In particular, the geographic area, the required layer 
(feature), the required attributes and any possible topology requirements. Since one of 
the givens for open data is that you need to take what you get, there is very little 
flexibility in what data you receive. Thus the application needs to be more flexible in 
what type of data it can use. For example, if the application requires a road network 
then the developer needs to look at the resolution and accuracy requirements of the 
application and then determine if any open data fits within this requirement. 

The next step is to search open data sites to determine if there is open data that is 
suitable for the application. For example the GIS application developer could search the 
Canadian federal government open data web site, the NRCan GeoGratis site, the 
CCOG GeoBase site or any others. The developer should then download the data and 
carefully review any documentation and data to ensure that the documentation is 
consistent with the data. Often there is little or no documentation for the data so the 
user must use their own judgement by examining the data for coverage, quality, 
consistency, accuracy (spatial and attribute), currency, precision, completeness and 
metadata quality. 
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Once a data set or a combination of data sets has been selected for the development of 
the application, the developer should then make a go or no go decision if the data is 
suitable for the application. If so, then the data needs to be converted or modified for 
suitable use within the application. The application needs to be developed and a series 
of tests run on the application to ensure that it supports the desired features and 
functions. The developer should also note any data concerns to the user such as data 
currency or completeness (i.e. that the data was collected in 2012 or that the data only 
covers the City of Toronto). Once the application is thoroughly tested and complete then 
the developer can move the application to the appropriate area for his users to make 
use of the application. 

While this is a suggested methodology for using geographic data in the development of 
an application, the application developer should be very careful to ensure that the open 
data that is used in the application is suitable. The developer should therefore be more 
diligent and careful about making the decision to release the application than they might 
be if commercial or authoritative data was being used. 

6. Conclusions 

There is an old saying that “you get what you pay for”. So by analogy, if you pay nothing 
for something then the something must be worthless. However, this paper has 
determined that open data does not fit the old saying and that there is valuable open 
data. There are nuggets of open GIS data that are worth obtaining and using in your 
GIS. Many of the issues or barriers that have been blocking or reducing the use of open 
data have been or are in the process of being broken down. Government policy is 
eliminating barriers to access by making open data accessible by default. Technical 
issues related to formats and standards are being reduced through the use of 
commonly accepted industry standards. Legal and liability issues are no longer an 
impediment with the use of common open data licenses and limited liability clauses. 

However, data quality issues still exist in open data as the data is essentially being used 
for purposes for which it was not collected. Data currency will always be an issue as 
GIS data is really a reflection of the real world, which as we know is in a state of 
constant change. Data completeness is being addressed by the various levels of 
government, but users should be careful that the open data that they are using covers 
all their geographic areas of interest. Data accuracy and precision will always be an 
issue that users should take into account before using the open data.  

Notwithstanding the current issues about using open data, there is a gold mine of open 
geographic data that can be mined and used for various applications. However, open 
data users need to be vigilant and cautions in their approach to using the open data to 
make sure that it remains suitable for their application and provides reasonable results. 

So open data use is still in its infancy and there are still lots of lessons to learn and lots 
of mistakes to be made. However, based on this research it appears that most 
countries, particularly countries in North America are on the right track for releasing 
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open data. The key is to keep moving forward and to look for GIS Nuggets in the global 
supply of open data. 
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