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  Abstract   This chapter introduces the context and characteristics implicit in 
conventional digital topographic mapping programs and then contrasts them to 
important underlying assumptions regarding volunteered geographic information. It 
de fi nes the term “authoritative data” and challenges its use in the context of compre-
hensive topographic base-mapping programs. After examining prevailing cultures 
and assumptions that must be adjusted and work fl ows that must be modi fi ed to manage 
risk and make the best use of VGI in this role, case studies from the state of Victoria, 
Australia; the United States Geological Survey; and TomTom describe the early 
experiences of conventional mapping organizations in this regard. The author 
contends that VGI is  not  the ultimate solution to all geospatial data updating and 
maintenance challenges now faced by mapping organizations. However, it does 
represent an important potential channel of such updates that needs to be investi-
gated seriously and implemented responsibly. 

          14.1   Introduction 

 Use of volunteered geographic information (VGI) by public and private comprehensive 
mapping organizations is now either under way or under consideration. As of summer 
2011, Google Map Maker provided citizens in 188 jurisdictions with the ability to 
help populate and update Google Maps’ graphical and attribute data (Google  2011  ) . 
 OpenStreetMap ,  TomTom , and  NAVTEQ  all routinely use volunteer contributions to 
maintain their databases (Coleman et al.  2010  ) . In Australia, the Victoria State 
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Government now permits (registered) individual government employees to update 
state-level mapping features and attributes. 

 Volunteered geographic information or VGI and its related terms have been discussed 
at length in other chapters of this book. The more general concepts of “user-generated 
content,” “user-created content,” and “crowdsourcing” are well documented (OECD 
 2007  ) , and Cook  (  2008  )  offers a taxonomy of both passive and active “user contribution 
systems” in the consumer market. In addition to the better-referenced works de fi ning 
neogeography and VGI by Turner  (  2007  )  and Goodchild  (  2007  ) , respectively, more 
recent articles by Coote and Rackham  (  2008  ) , Grira et al.  (  2010  ) , and Heipke  (  2010  )  
also do an excellent job of examining VGI contributors and their contributions. 

 Coote and Rackham  (  2008  )  describe neogeographic datasets as possessing the 
following characteristics:

   Creation has been stimulated by a lack of available data or by frustrations with • 
costs, restrictions, and limitations of existing conventional data sources.  
  They involve the capture, processing, and dissemination of geographic information • 
provided voluntarily by individuals.  
  Approaches to creation and management are neither intuitive nor necessarily tied • 
to accepted standards or methods.  
  Data is licensed using some open-source approach, which allows for users to • 
consume the data without charge provided the original creator is acknowledged 
and any other user can do the same with anything you produce.    

 Web-enabled VGI has been used extensively over the past 3 years to support 
emergency operations by mapping the extent of affected areas, highlighting 
important incidents, and documenting disaster-recovery operations (e.g., Zook 
et al.  2010 ; Heinzelman and Waters  2010 ; Roche et al.  2011  ) . As companies like 
Google, TomTom, and NAVTEQ have already discovered (Coleman et al.  2010  ) , 
the potential exists for  government  mapping agencies to harness the power of Web 
2.0, new media, and voluntarism in order to improve their own change-detection 
and geospatial data-updating processes. 

 There has been no shortage of online discussion regarding whether and how 
public-sector mapping and charting organizations might employ VGI in their map 
production, updating and even enriching the attributes of selected features (e.g., Casey 
 2009 ; Dobson  2010b ; Ball  2010  ) . There has also been interest from national govern-
ment organizations in examining the role and potential of employing VGI in their 
map updating and enrichment of attributes (e.g., Guélat  2009  ) . However, such 
efforts are still in their early stages. 

 This chapter will review the potential advantages and challenges of using volun-
teered geographic information as a tool in the updating and elaboration of features 
contained in government and commercial map databases. After examining prevailing 
cultures and assumptions that must be adjusted, as well as work fl ows that must be 
modi fi ed before making the best use of VGI in this role, the author discusses how 
existing developments are already answering important questions posed by conven-
tional mapping organizations.  
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    14.2   Challenges Faced by Professional Mapping Organizations 

 The missions, mandates, accomplishments, and perceived shortcomings of national 
mapping organizations have been well documented (e.g., Andrews  1970 ; Hardy and 
Johnston  1982 ; Cowen et al.  2003  ) . Since the products maintained by these organi-
zations are regarded as important information assets, most of these organizations 
have had to be responsive to users regarding, for example, how best to improve 
the content and currency of their products, update data structures to allow for more 
extensive geographical analyses, and modify pricing policies and distribution infra-
structure to facilitate online access and increase downloads—all to meet a broad 
range of evolving requirements and technologies. 

    14.2.1   What Is “Authoritative Data”? 

 The term “authoritative data” has been used to describe products produced by 
professional mapping organizations (Goodchild  2009 ; Coleman et al.  2010 ; Ball  2010  ) . 
However, no de fi nitions of the word “authoritative” are offered in those articles. 

 One possibility is offered by Van der Molen and Wubbe  (  2007  )  in discussing 
government policy in the Netherlands. The authors describe the creation and desig-
nation of six key datasets as of fi cial “authentic” national registers, each of which was 
de fi ned as “…    a high quality database accompanied by explicit guarantees ensuring 
for its quality assurance that, in view of the entirety of statutory duties, contains 
essential and/or frequently-used data pertaining to persons, institutions, issues, 
activities or occurrences and which is designated by law as the sole of fi cially recog-
nised register of the relevant data to be used by all government agencies and, if possi-
ble, by private organisation’s [ sic ] throughout the entire country, unless important 
reasons such as the protection of privacy explicitly preclude the use of the register.” 

 In this context, two of the  fi rst six authentic registers were in fact geographically 
related—the cadastral registers and maps, and the 1:10,000-scale topographic base 
mapping (Kadaster International  2007  ) . 

 Nautical charts in some countries are recognized to be “authoritative” documents 
(Fisheries and Oceans Canada  2011 ; LINZ  2011  ) . They are updated regularly 
through “notices to mariners,” and in some countries, producers or value-added 
repackagers of electronic nautical chart data may assume some liability in the event 
charts contain erroneous or out-of-date information (Obloy and Sharetts-Sullivan 
 1994  ) . Similarly, aeronautical charts are updated regularly, and their updating 
has long been conducted by specialists possessing a “…comprehensive and authorita-
tive personal knowledge” of reliable source materials and cartographic activities 
in a given area (UNECA  1966  ) . 

 It can be appreciated how regularly maintained cadastral maps, nautical charts, 
aeronautical charts, and even local zoning maps may be seen to be “authoritative” 
sources of public information within a jurisdiction. Beyond the Netherlands, 
however, there is little mention in other countries of formally recognized “authentic” 
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or “authoritative”  topographic  map series that would adhere to a similar de fi nition. With 
the exception of the Ordnance Survey of Great Britain, most national government 
mapping agencies have neither the funding nor the mandate to keep their mapping 
databases current within speci fi ed time frames. Budgets for topographic digital 
map maintenance activities in some jurisdictions are either declining or nonexistent. 
The larger the country’s size, the older some of its base mapping is likely to be. 

 With more up-to-date mapped information now available online from other 
sources, referring to national or regional government topographic mapping data-
bases as being “authoritative” has become misleading in some cases. The practice 
is also becoming a source of division and controversy within the geospatial user 
community when examining the relative merits and uses of volunteered geographic 
information (Ball  2010 ; van der Vlugt  2011  ) . 

 Coote and Rackham  (  2008  )  offer the term “conventional” as an alternative to 
“authoritative” and suggest the following characteristics of conventional datasets: 

Created for a speci fi c and de fi ned set of requirements whether for legal, administra-• 
tive, or commercial purposes.
   Depending on the context, these may or may not be freely available, but usually • 
there is at least some dissemination charge and, most likely, restrictions on access 
and use.  
  Managed by organizations established for the purpose, whether as public or com-• 
mercial bodies. There may be collaboration between organizations but on the 
basis of legal agreements including commercial contracts.  
  Collected by professional staff who are paid to do so.  • 
  Based on established methods, standards, speci fi cations, and practices.  • 
  Quality assured to varying degrees during the production of the data and supplied • 
with some information, however basic, on the quality of the data.  
  Protected by some form of copyright and governed by formal agreements or • 
licenses.  
  Access limited, in many cases, to only certain organizations or individuals for • 
reasons of security, data protection, or commercial advantage.    

 While some of these points are UK speci fi c—and more conventional data may be 
“freely” available now than when their paper was presented—these characteristics 
can be seen in government topographic mapping products across Europe, North 
America, and Australasia. Accordingly, the adjective “conventional” rather than 
“authoritative” will be used through the remainder of this chapter to describe com-
prehensive base-mapping programs.  

    14.2.2   Implications of Aerial Mapping on the Characteristics 
of Conventional Base Mapping 

 Since 1945—and well before in developed countries—most national topographical 
map series have been produced by photogrammetric means using aerial surveys. 
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As a result, some important characteristics of the products involved must be kept 
in mind:

    1.    Data compilation has been done remotely by trained mapping technicians who 
may possess only a limited knowledge of the features in the area being mapped.  

    2.    Mapped features are classi fi ed into relatively broad categories, with their corre-
sponding range of attributes often limited to what can be determined from photo 
interpretation and a limited set of support documents.  

    3.    Prior to any data structuring and logical consistency considerations, preliminary 
quality assurance concerns in map compilation center on (a) proper recti fi cation 
of imagery or restitution of stereo models in advance of the mapping, (b) geometri-
cally accurate representation of the center or selected edges of a given feature 
(e.g., roof lines rather than building footprints), and (c) correct classi fi cation 
and coding of features in accordance with the given classi fi cation scheme.  

    4.    Field veri fi cation and completion of the mapping content is labor intensive, 
depends on available program funding, and may vary widely within and between 
programs depending on prevailing budget considerations.  

    5.    Production and subsequent updating are organized on the basis of geographic 
coverage, where mapping of one or more adjacent map sheets,  fi les, or tiles is 
undertaken, completed, and distributed to users within a  fi xed period of time. 
Attention and budgets then shift to a different geographic area. It may be years 
or even decades before attention returns to a given geographic area. (An exception 
is the United Kingdom, where revision cycles are much shorter.) When updating 
does occur on such maps or tiles, all features in the given area associated with 
that particular mapping product are typically updated unless otherwise speci fi ed.     

 Contrast this list with Coote and Rackham’s proposed characteristics of neogeographic 
information offered in Sect.  14.1 . Further, Bruns  (  2008  )  identi fi es four important 
characteristics of information “produsage” in a Web 2.0 environment as distinct from 
more traditional information production:

   Collection and review operations are community based rather than relying on • 
“… a narrow elite of knowledge workers.”  
  Roles of produsers will be  fl uid, alternating between collector, reviewer, arbitrator, • 
and user at different times.  
  A given product will be never be  fi nished—it will be under continuous review, • 
and different aspects or portions will be updated at different times.  
  Produsers favor more permissive approaches to rights in intellectual property • 
than those found in traditional content production.    

 To employees within a mapping organization, then, the implications of incorporating 
VGI into its processes include rethinking (1) entire aspects of production work fl ow, 
(2) who should be involved, and even (3) what constitutes a “product” they are prepared 
to offer to users. Important cultural hurdles may include the following:

   Accepting that untrained “outsiders”—even trusted ones—may be willing and • 
able to make reliable contributions  
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  Assessing whether or not some larger community of users has the willingness • 
and capability to collectively offer some level of editing and quality assessment 
of individual contributions  
  Moving from a coverage-based to a feature-based updating model  • 
  Accepting that such volunteered information will be “perpetually un fi nished”  • 
  Accounting for and balancing the respective rights of individual contributors, the • 
VGI community, and the mapping organization itself  
  Accommodating practical, political, social, and possibly even legal implications • 
implicit in the characteristics mentioned above    

 Allowing even trusted “outsiders” to collect and/or modify internally collected 
mapping can be a dif fi cult culture shift. In Canada, it took at least 3 years in the late 
1970s before internal government mapping inspectors agreed the quality of national 
topographic series mapping compiled by professional private-sector  fi rms was 
suf fi cient to shift contracting out from pilot-project efforts to standard practice. 
Even exchanges of digital map data between different levels of government mapping 
agencies were undertaken with caution and only after considerable negotiation 
(Pearson and Gareau  1986  ) . 

 The cultural and processual changes involved in shifting the planning and 
production focus from a “coverage-based” to a “feature-based” orientation cannot 
be underestimated. Road-network  fi rms like TomTom and NAVTEQ have already 
made this shift and realized quicker turnaround times of updates and improved 
customer service (TomTom  2008  ) , but many government topographic mapping 
organizations have not.   

    14.3   Work fl ow, Quality Assurance, 
and Risk Management Considerations 

 Despite the challenges mentioned in Sect.  14.2 , the idea of using volunteered 
geographic information nevertheless remains of considerable interest to mapping 
organizations. The prospects of more descriptive and up-to-date information in 
“high-usage” geographic areas where changes may occur frequently are attractive 
to base-mapping organizations interested in exploring more cost-effective ways in 
which to improve their products. This section describes some key considerations 
mapping program managers should take into account when designing or reworking 
production processes. 

    14.3.1   Attracting and Retaining Volunteer Contributors 

 Will individuals want to contribute to government in the same way they contribute 
to social networks and even to commercial databases from TomTom, NAVTEQ, and 
others? What questions should an organization ask in determining how, if at all, it 
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should employ VGI? How does an organization assess the credibility of a new 
contributor and the degree of trust it can place in that person’s contributions? How 
do organizations attract new volunteer contributors, and how do they keep existing 
volunteers engaged—or is it assumed they will cycle in and out? 

 There is ample evidence that interested volunteers do exist—at least in the early 
stages of a program. Results of early research into the nature and motivation of 
contributors—and the types of contributions they make—are discussed in depth by 
Coleman et al.  (  2009  ) , Budhathoki et al.  (  2010  ) , Dobson  (  2010b  ) , and Cooper et al. 
 (  2011  )  among others. Coleman et al.  (  2010  )  further examined how three different 
spatial data organizations employed VGI in the updating of their map databases—
and summarized in each case the respective motivator(s) the program was directly 
or indirectly offering.  

    14.3.2   Quality Assurance Considerations 

 If and as volunteer contributions are solicited, how will they be integrated into 
conventional production work fl ows? Given the challenges discussed in Sect.  14.2  
of this chapter, how will quality assurance considerations be addressed? Who, if 
anyone, will assume the risks associated with the introduction and use of contribu-
tions from different sources? 

 As discussed in Sect.  14.2 , there are fundamental differences between how 
quality assurance is viewed by VGI contributors versus individuals in professional 
mapping organizations. Conventional mapping is produced in accordance with mature, 
well-documented speci fi cations and is assessed by individuals who are trained in 
interpreting those speci fi cations and understanding the products themselves and well 
versed in the inherent errors or blunders encountered in data compilation. 

 The positional accuracy of volunteered geographic information in comparison 
with data from conventional programs is well documented. Rigorous investigations 
conducted by Haklay  (  2010  ) , Coleman et al.  (  2010  ) , and Girres and Touya  (  2010  ) , 
among others, all attest to the acceptability and accuracy of VGI contributions to 
(e.g.) OpenStreetMap in relation to other well-documented map series. Moreover, 
the repeated capture of the same feature’s location by multiple contributors through 
active and (especially) passive means has proven to greatly improve the accuracy of 
positioning and representation (Haklay et al.  2010 ; Dobson  2010a  ) . Finally, related 
research (e.g., Zandbergen  2009 ; Gakstatter  2010  )  has isolated constraints on existing 
cell phones as positioning devices  and  led to technology breakthroughs that will 
further improve cell phone-based positioning in the near future. 

 Positional accuracy is only one aspect of data quality, though. Coote and Rackham 
 (  2008  )  point out that “quality” in the context of VGI is more subjective in nature and 
depends on:

    1.    A user’s requirement and his or her expectations  
    2.    The bene fi ts the user wants to derive  
    3.    What the user or contributor means by “data quality”     
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 In this regard, currency of data and reliability of feature attributes within a given area 
may be far more important elements of quality to a given user or users than positional 
accuracy or the completeness of coverage over an entire county or map tile. 

 Also, in some VGI initiatives, there may be no clear line of authority regarding 
who is ultimately responsible for assessing the quality of positioning and representa-
tion of a given feature, nor who possesses the rights to modify those things. 

 This degree of subjectivity, the possible existence of multiple contexts, and the lack 
of clear lines of authority are possibly baf fl ing and certainly unacceptable to a practi-
tioner accustomed to conventional mapping work fl ow and practices. 

 Finally, from a user perspective, the potential lack of consistency in terms of 
up-to-date content, interpretation, and structuring may constrain a dataset’s use 
for analysis and ultimately lead to only guarded acceptance of the product (Coote 
and Rackham  2008  ) .  

    14.3.3   Assessing the Credibility of Contributors 

 One of the major concerns of using VGI as a source of input to authoritative 
databases is how to assess the credibility of contributors and the reliability of their 
contributions. The success of reputation-based services like  eBay.com  holds one 
key for building trust for handling VGI.  eBay  users who log in to purchase items 
online may leave feedback for the sellers and future purchasers based on the success of 
the transactions.  eBay  then uses a centralized user reputation system that drives its 
inputs from buyer ratings of the sellers. Social networking sites which make use of 
VGI contributions of point- and route-based data have adopted similar approaches 
and, in some cases, automated the ways in which improvements can be noted and 
incorporated. 

 Different lessons can be learned from leading wikis such as  Wikipedia.org . 
Wikipedia originally relied solely upon the “wisdom of the crowds” to evaluate, 
assess, and if necessary, improve upon entries from individual contributors, usually 
with great success. However, beginning in December 2009, it has relied on teams 
of editors to adjudicate certain “ fl agged entries” before deciding whether or not to 
incorporate a volunteered revision (Beaumont  2009  ) . 

 Theoretical approaches to characterizing VGI contributions and/or their con-
tributors are now being formulated by the international research community. 
For example, Lenders et al.  (  2008  )  theorize an automated approach to estab-
lishing the level of trust inherent in different user-generated contributions to 
local-based services. The proposed architecture of their “secure localization and 
certi fi cation service” maintains user privacy by tagging volunteered content with 
the location and time of the contribution rather than the identity of the contributor. 
The level of trust in a given change increases in direct proportion to how recently 
the contribution was made and how close the contributor was geographically to the 
proposed change. Other examples of research to better categorize contributions 
and automate processes include work by Maué and Schade  (  2008  ) , Poser et al. 
 (  2009  ) , and Brando et al.  (  2011  ) , among others.  
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    14.3.4   Practical Examples of Managing Risk 

 Coleman et al.  (  2010  )  investigated how three different public and private 
organizations incorporated volunteered contributions into their production work fl ow: 
the state of Victoria’s Noti fi cation for Edit Service in Australia, the National Map 
Corps Initiative of the United States Geological Survey, and TomTom’s MapShare™ 
service. These are summarized in the following subsections. 

    14.3.4.1   Noti fi cation for Edit Service, Victoria Department 
of Sustainability and Environment, Australia 

 Victoria DSE’s Noti fi cation for Edit Service (Thompson  2011 ; NES  2008  )  employs 
internal contributions of volunteered geographic information by internal government 
staff outside the formal mapping agencies to update widely used base-mapping 
databases. A network of registered “knowledgeable noti fi ers”—state and local 
government users of Victoria’s Corporate Spatial Data Library (CSDL)—use a 
password-protected Web-based system to either correct or update selected mapped 
features based on  fi eld evidence found in routine government operations. Suggested 
updates to a given feature are routed automatically to the designated custodian 
agency responsible for that feature type, and then the custodian is given the option 
to either con fi rm or refute the amendment. An update tracking system provides 
regular reports on the status of each update, where it currently sits in the process 
and, if complete, whether or not it was accepted (Fig.  14.1 ).   

    14.3.4.2   National Map Corps, United States Geological Survey 

 The National Map Corps was a pioneering effort in using VGI to update and supple-
ment government mapping in North America. The NMC’s “Adopt-a-Map” program 
had by 2001 over 3,000 volunteers identifying and annotating topographic map 
corrections and updates to hardcopy United States Geological Survey (USGS) map 
sheets (Fig.  14.2 ) and National Map data  fi les (Bearden  2009  ) . Later aspects of the 
program included incorporation of updates and additions based on hand-held GPS 
observations. Still later, a Web-based map and image viewer (Fig.  14.3 ) enabled 
volunteer users to easily identify and label buildings and other structures requiring 
annotation (Bearden  2007b  ) .   

 Although the volunteer response was very impressive, the USGS simply did not 
possess the internal resources necessary to act on these noti fi cations. Traditional 
coverage-based map revision work fl ows and long updating cycles meant that the 
feature-based annotation work completed by the volunteers was rarely used. 
Volunteer numbers diminished, and the map annotation aspect of the program was 
ultimately stopped altogether in 2005. Further, the large number of GPS updates 
submitted overwhelmed the limited staff resources assigned to assessing and using 
the volunteered input. By 2007, there was a 16-month backlog of GPS-collected 
points increasing almost daily (Bearden  2007a  ) . Due to program budget cuts, issues 
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  Fig. 14.2    Volunteered updates to hardcopy USGS mapping (Bearden  2007b  )        

  Fig. 14.1    Tracking updates within NES (NES  2008  )        
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over continued resourcing, and internal disagreements over the validity of volunteered 
content, National Map Corps activities were suspended in fall 2008 with the exception 
of its online viewer and labeler website (National Map Corps  2008  ) . 

 Although the program itself had been suspended, interest remained strong in the 
concept itself. A USGS-sponsored workshop on VGI was held in 2010 (CEGIS 
 2011  ) , and a collaborative pilot project with the OpenStreetMap organization, 
started in 2011 to have volunteers digitize new road information, is now under 
evaluation (Wolf et al.  2011  ) . A follow-on pilot project to collect data on thirty 
different types of structures in the greater Denver, Colorado, area is now under way 
(National Map Corps  2011  ) .  

    14.3.4.3   TomTom’s MapShare™ Service 

 TomTom’s online MapShare™ service is a popular operational example of how one 
large commercial data supplier manages risk in terms of assessing volunteered con-
tributions and disseminating such noncerti fi ed updates to its customers (Club 
TomTom  2007  ) . The company employs a graduated approach to sharing, assessing, 
and using the volunteer-provided updates. First, MapShare contributors have the 
choice of only using their updates on their own TomTom units, of sharing within 
their own group, or of sharing them with the general TomTom community. Second, 

  Fig. 14.3    National Map Corps image and map viewer (Bearden  2007b  )        
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TomTom itself assigns a progressively higher level of credibility to a given 
update through its independent con fi rmation by (1) more than two independent 
contributors, (2) many independent contributors, (3) a “trusted partner” or corporate 
user, and  fi nally (4) its own crews or contractors in the  fi eld. Finally, it allows its 
customers to interactively select the “level of trust” they desire for the data used on 
their navigation unit (Fig.  14.4 ). Customers may elect to use only updates reported 
by TomTom/Tele Atlas  fi eld crews, by trusted commercial partners and many cus-
tomers, by only a few customers, or even only by themselves.  

 Chapter   17     by Dobson in this volume offers a much more detailed description of 
TomTom’s MapShare service and the data collection production work fl ow it employs. 
As well, it provides valuable comparisons with TomTom’s competitor NAVTEQ 
and with the hybrid approach to collection and updating adopted by Google.    

    14.4   Discussion 

 Coleman et al.  (  2009  )  suggested important questions that conventional public 
and private mapping organizations should ask themselves when considering the 
opportunities and risks posed by introducing and employing VGI in their production 
processes.  What problems or objectives are we trying to address? To what extent 
should we initially adopt VGI?   How may credible contributors be distinguished 
from those who are mischievous or malicious? How do we cultivate the volunteers—
whether they are one-time or regular contributors? Who makes the  fi nal decisions 
regarding the reliability and integrity of a given update?  

 These are legitimate questions, and early lessons can already be drawn from review-
ing these volunteered contributions as well as those to other online communities.

  Regarding the Programs Themselves 
  Experience has shown that, once the request goes out, the number and extent of • 
volunteered contributions can be signi fi cantly underestimated. Organizations that 

  Fig. 14.4    Customer choices in selecting MapShare updates to be used on own TomTom unit 
(Club TomTom  2007  )        
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underresourced the VGI acceptance and veri fi cation aspects of their production 
work fl ows have found themselves overwhelmed and unable to use all the input. 
Unless the rationale and goals of a VGI initiative—be it pilot project or main-
stream activity—are clearly de fi ned, communicated, and measured, the initiative 
risks being curtailed when the next round of budget cuts occur. Program managers 
need to be clear on their rationale, their goals, and the metrics used to assess 
progress towards those goals. “Shortening updating cycles,” “verifying selected 
attributes,” and “adding new attributes” for speci fi c features are all examples of 
legitimate and measurable goals.   

  Regarding Contributors 
  The size and scope of the “contributor pool” may be controlled. Initially, it may • 
be restricted to employees of the organization and knowledgeable, long-standing 
users of the data. Access may be opened up gradually as con fi dence grows in the 
contributions received and as the organization provides additional resources to 
accept and process the growing number of contributions.  
  Volunteer contributors value some recognition of their contribution. This may • 
range from prompt recognition of the contribution by a return e-mail message 
(Tele Atlas and Google both acknowledge such contributions to their Map Insight 
and My Map websites) to more formal inclusion of contributors in metadata or 
tags associated with the feature.  
  Contributors want to see their contribution used—and quickly. Case studies cited • 
from both the Wikipedia and the open-source software communities identi fi ed 
the importance of contributions being acted upon and either incorporated or 
refuted quickly. The falloff of National Map Corps volunteers after their updates 
were not acted upon quickly is just one example of this. It may take a while to 
verify a contribution, but early acknowledgement of its receipt and follow-on 
communication that it is being reviewed are both signs of good service that con-
tributors value.  
  As a program matures, failing to retain all volunteer contributors is not necessarily • 
a sign of failure. Experience has shown that the majority of contributors of new 
information to such databases may make only one or two contributions—a new 
road, an update or correction to a given feature in their neighborhood, etc. 
A limited group of dedicated and long-serving members of the volunteer community 
then assess that contribution and re fi ne it to fully meet existing speci fi cations.  
  This, in turn, implies that mature programs must have separate but integrated • 
interfaces. A simple, easy-to-use interface with limited functionality—but perhaps 
more extensive postprocessing—is required to satisfy occasional or one-time-
only contributors. With an appropriate hierarchy of access privileges in place, a 
more sophisticated and multifunctional Web interface would be employed to 
accommodate more extensive edits by internal production staff and external 
“power users.”   

  Regarding Their Contributions 
  The majority of contributions—especially to road networks—deal with amendments • 
or additions to a feature’s  attributes  rather than to its location or representation.  
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  Major private-sector initiatives like TomTom’s have already recognized that they • 
must develop hybrid systems that accommodate different channels of volunteered 
input. Following the examples discussed in this chapter, a conventional mapping 
organization may start by accepting only amendments to attribute data and active 
contributions of positional data collected using GPS. They may subsequently 
add the capability to incorporate active contributions of features digitized from 
online satellite or aerial imagery. As technologies and attitudes evolve, their 
system may grow to include approved passive contributions of a person’s position 
in real time as he or she travels in a car or ATV, on a bicycle, or even on foot.  
  There  • are  established and tested ways to validate the reliability of VGI contributions 
and the credibility of their contributors. Certain spatial and temporal considerations 
make VGI contributions unique, and these may be used to support or refute 
the credibility of a given contributor. Tools built atop early technologies like 
WikiScanner (Borland  2007  )  may help identify the rough geographic location 
from which a contribution originated. Geotagged cell phone images may be used 
to provide supporting evidence of a given update.    

 Some VGI activities—for example, digitizing features from satellite imagery 
in areas with limited vector mapping or where a natural disaster has occurred—
may not lend themselves to this type of validation. However, this is where 
engagement of other volunteers helps to validate or refute a contribution, or assess 
the reliability of competing or contradictory contributions.  

    14.5   On the Future of Conventional Public-Sector 
Mapping Programs 

 The signi fi cant growth and notoriety of  private-sector  mapping services and their 
more rapid adoption of VGI beg questions as to the future of  public- sector mapping 
programs. Certainly government budgets are shrinking. Funding for both in-house 
 and  subcontract production has declined in some jurisdictions. Where new or updated 
production  is  under way in national- and state-level programs, funds are more likely 
to be directed towards creation of image-based mapping products and higher-accuracy 
digital elevation models rather than towards updates to vector mapping. 

 Moreover, rather than compete, many governments have opted to provide a base 
upon which  others  can develop and provide value-added applications. Even in cases 
where the basic road centerline and cultural information may come from government 
base mapping, that information is now perceived to have originated from the Web 
service provider itself. This places program executives in the position of having to 
explain to their public-service and political masters the reasons why they should 
continue to be funded at all. 

 Why indeed? While they may form the vast majority of operations conducted, 
can we assume that  all  users will be satis fi ed solely by the map display, address-
 fi nding, routing, area-based query, and point-mapping capabilities of services like 
Google and Bing? 
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 The largest and most intensive groups of users of multipurpose government 
mapping are usually found in other government departments. Clearly, a full investi-
gation of this larger question is beyond the scope of this chapter. However, the following 
focused questions would help drive such an investigation:

    1.    By virtue of its mission, to what extent must a government or private organization 
commit to certain norms or expectations of areal coverage and consistency of 
reliability or currency of a geospatial dataset in a given jurisdiction? Have such 
expectations become negotiable?  

    2.    What assumptions are taken into account when using conventional base mapping 
for speci fi c applications? What operations (if any) must be undertaken to convert 
or prepare this conventional mapping for use in internal applications?  

    3.    Under what conditions can geospatial data provided by commercial suppliers 
like Google, Bing (Microsoft), and others be used by organizations to meet their 
own unique mission-driven requirements? (The act of “importing” per se may be a 
misnomer in this era of cloud computing.) What are the legal,  fi nancial, techno-
logical, and labor implications involved?  

    4.    To what extent do the geospatial data content, coverage, accuracy, attribute 
correctness, currency, and structure of commercial datasets meet the require-
ments of speci fi c applications to be found in such customer organizations? Does 
the potential heterogeneity of such data across a jurisdiction represent a concern? 
Under what circumstances?  

    5.    Under what conditions are commercial providers prepared to upgrade the quality 
or consistency of their data to meet the needs of speci fi c customers? Are these 
upgrades subsequently available to all users and under what conditions?  

    6.    To what extent are user organizations now prepared either to independently 
update such commercial information, to update their own datasets, or even to 
collect and use their own geospatial data from scratch in their GIS applications 
as a project requires?  

    7.    To what extent is a government organization prepared to tie itself and its data 
holdings to any one particular service provider? What conditions and provisions 
should be considered by that organization in order to protect its investment in its 
own data holdings?     

 Responses to these and other questions should have a real bearing on the nature of 
enabling infrastructure, products, and services provided by public-sector mapping 
programs in the future.  

    14.6   Concluding Remarks 

 This chapter has introduced the context and characteristics implicit in conventional 
digital topographic mapping programs and contrasts them to important underlying 
assumptions regarding volunteered geographic information. Despite claims to the 
contrary, government topographic mapping products in most countries are not 
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“authoritative” by any practical de fi nition. Far from it. They are typically out of date, 
possibly inconsistent, and usually the victims of diminishing maintenance budgets. 

 At the same time, claims that VGI in itself—or VGI-supported private data 
suppliers—will replace the overall role of conventional mapping organizations in 
developed countries in the near term are likely overblown. Research has demon-
strated that there remain remote areas in which change may have occurred but which 
are not being mapped by volunteers. As well, further research is required to determine 
the conditions under which such suppliers would have the interest and resources 
required to satisfy the varied requirements of such conventional programs. 

 VGI is  not  the ultimate solution to all geospatial data updating and maintenance 
challenges now faced by mapping organizations. However, there is growing agreement 
that it represents  one important channel  of such updates—one that needs to be inves-
tigated, prototyped, and introduced in a reasonable, informed manner.      
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