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ABSTRACT 

  
This thesis investigates the role of participation in the production of geographic 

representations for affecting outcomes, leading to what is termed in this thesis as spatial 

empowerment. The concept of spatial empowerment is particularly relevant in the early 

21st century context, as technologies have changed in such a way that the fundamental 

processes in which geographic information is collected, stored, displayed, and 

disseminated have now opened up such that new actors are taking part in these processes. 

As can be seen in this thesis, this addition of new actors means that new and different 

actors can achieve spatial empowerment by taking part in the process of spatial 

representation definition.  

 

A framework has been constructed around this concept of spatial empowerment and 

includes a series of variables that have been identified as playing a key role in allowing 

for or hindering spatial empowerment. The variables include access to technologies and 

institutional conditions surrounding a mapping exercise. With these independent 

variables as points of inquiry, this thesis employs a structured, focused comparison to 

explore different cases that vary with regard to the interplay of the independent variables 

in effecting spatial empowerment.  
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In the first empirical chapter, a case involving a National Geographic-led project to 

design a web-based GIS system for use in the classroom is investigated. The case is an 

example of a mapping exercise in which the independent variables aligned so that spatial 

empowerment was achieved. The project allowed students to develop a sense of identity 

with a different spatial unit--the watershed--and procure power which can come from this 

alternative identity.  

 

In the second empirical chapter, two additional cases are explored that have varying 

success with spatial empowerment and were both hindered by limiting independent 

variables. In the first case, advocacy, relief and other NGO groups used satellite imaging 

technologies to monitor the human rights of peoples in eastern Burma whose rights were 

reportedly being violated with violence and oppression. The second case looks at the use 

of mobile phone technologies and web mapping platforms to track violence in 

communities following the disputed 2007 presidential election in Kenya.   
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Chapter 1. A Framework for Spatial Empowerment 
 
1.1 Introduction 
 
The way maps are produced and disseminated has fundamentally changed. Users without 

formal training in map making can now take part in the map-making process, thanks to 

changes that have been facilitated by network technologies, and technologies used to 

collect spatial data and turn it into a map. This thesis investigates a particular kind of 

power that comes from producing and disseminating maps—termed spatial 

empowerment in this thesis—and assess this power along the lines of causal factors. 

These factors are the institutional conditions surrounding a mapping exercise (i.e., the 

way institutions support or do not support a mapping exercise) and access conditions (i.e., 

the availability of appropriate and adaptable technologies and data that can be used in the 

creation of maps, also called spatial representations in this thesis)1. This is an important 

relationship to explore, since the spatial empowerment referred to above is now available 

to a range of new actors participating in the map-making process. To begin this thesis, it 

is helpful to look at a few examples of the new ways in which maps are being produced 

and disseminated, starting with a mapping exercise deployed by the Los Angeles Times. 

 
In 2008, the Los Angeles Times launched a new feature on their website called Mapping 

L.A.2 The feature is an exercise in gathering user input to create a community-designed 

online map of neighborhoods in Los Angeles, California. The project staff at the Times 

                                                
1 “Spatial representation” is simply another term for maps that the author finds a more accurate description 
of the media type, since the word “map” is so historically embedded in the context of printed cartography. 
Spatial representations can refer to maps, map elements, or spatial datasets, in print of in digital format.  
2 http://projects.latimes.com/mapping-la/neighborhoods/about/ (last accessed April 5, 2009) 
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gathered data from the U.S. Census Bureau on census tracts and developed an initial map 

from this, posting it online on the newspaper’s website. They then featured the map and 

asked for user input on the 87 defined neighborhoods in the city of Los Angeles. 

According to the project description:  

 

Why draw lines? Consistency is one reason. If we report that an event occurred in Van Nuys 

or Westwood, we want people to know exactly what we mean. Beyond that, defining boundaries 

will allow us to give our readers a wealth of data, about demographics, money, crime, schools 

and more that we can break down for specific geographical areas. 

 

The initial cut of Mapping L.A.'s neighborhoods was based on census tracts. These areas, 

drawn by the U.S. Census Bureau for tabulating demographic information, allow us to compile 

statistical profiles of L.A. communities. Unfortunately, they are frequently out of sync with the 

geographical, historic and socioeconomic associations that define communities.    

 

After soliciting user input for a few months, the project staff then considered and 

compiled that data and re-drew the boundaries accordingly. So by collecting user-input 

data and revising the boundaries of neighborhoods in Los Angeles, the project description 

suggests that the revised boundaries will better reflect the real situation on the ground and 

improve their reporting as such. It is also interesting to note the open nature of the 

exercise, in which the Times makes the data available for use by any interested party 

without restrictions, for example, to a local non-profit that wants to include a 
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neighborhood map on their organizational website to highlight what neighborhoods they 

operate in.  

 

This anecdote from the Los Angeles-based project is one example of engaging mapping 

subjects—i.e., the people of Los Angeles living within the spatial boundaries of the 

neighborhoods, and I argue therefore that they are subjects of the map—in spatial 

representation definition, a new phenomenon that will be explored in this thesis.  

 

Another example of political or administrative boundary definition—one that has not 

included much user or constituent input in the past—is congressional re-districting, or the 

changing of political boundaries in the United States following the national census 

conducted decennially. In the U.S., it is common for the state legislatures to be 

responsible for re-districting, and any boundary changing that is done has to usually be 

approved by the governor3. Congressional redistricting, however, has unfortunately in the 

past been subject to gerrymandering, a term used to describe the deliberate re-definition 

of electoral boundaries for political advantage4. Take, for example, this case from a 2002 

article published in the Economist on re-districting (Economist 2002):  

 

Michigan also provides an extreme example of what clever redistricting can do for an 

individual. Mike Rogers represents the 8th District around the state capital, Lansing. He 

squeezed into office by a mere 160 votes in 2000, and had to wait even longer than George Bush 

                                                
3 http://en.wikipedia.org/wiki/Redistricting (last accessed April 5, 2009) 
4 http://en.wikipedia.org/wiki/Gerrymander (last accessed April 5, 2009) 
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for confirmation of his victory. The new redistricting plan tacks on a lot of Republican suburbs to 

his seat. So, after only two years, the man who won by the narrowest of margins in 2000 finds 

himself in such a safe Republican seat that no Democrat is bothering to challenge him in 2002. 

 

Some U.S. states are too small or sparsely populated to be affected by congressional 

district gerrymandering (Wyoming, for example, only has one seat in the US House of 

Representatives), and others states put an independent, bipartisan commission in charge 

of the process. But the take away from this example is that the exercise of boundary 

definition in the case of some U.S. states is guarded by a partisan group working in the 

state legislature. And the results of the mapping exercise have a major effect on outcomes 

of elections in those states.  

 

These examples use two instances of mapping exercises with varying levels of user 

participation. In one case, boundaries are shaped by an elite few. In the other, the people 

within those boundaries take an active role in the boundary definition. The latter offers 

the possibility for outcomes that are supported by many, whereas the former likely 

marginalizes people for political outcomes.  

 

Part of this thesis is that there is an inherent power structure to maps, and that this power 

structure is changing with the addition of new actors into the production of these spatial 
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representations5. The addition of new actors into map production is arguably due to 

technological developments supporting the production processes. Since new production 

processes are allowing for new actors in mapping, there is significant interest in 

deploying mapping exercises that bring map subjects into the processes with the end goal 

of changing outcomes in some way.  

 

In this thesis, I call the resulting power that can come from partaking in map production 

processes, spatial empowerment. This type of empowerment can be constituted as 

instrumental when it aims to tangibly change an outcome, and non-instrumental when it 

changes less tangible outcomes like personal or group identities. Specifically, spatial 

empowerment is the ability of groups and individuals to use spatial representations to 

define their own geographies and enjoy the capacity to shape outcomes, institutions, or 

social relations as a result. Spatial empowerment and the types of power within it will be 

discussed in greater details later in this chapter.  

 

Although many would agree that spatial empowerment seems a noble state of being to 

pursue and promote, a problem lies in that there is not one formula for success. There is 

not a direct relationship between defining one’s own geography and spatial 

empowerment. Instead there are conditions that can limit or allow for this type of 

empowerment amongst groups and individuals. Networked geospatial technologies are 

                                                
5 Spatial representation should be considered synonymous with the word “maps” in this thesis, and the 
author believes “spatial representations” to be a more accurate description of the actual object or product 
being described.  



 

 6 

allowing for new innovative ways of conducting mapping exercises that aim to include 

the mapping subjects and lead to spatial empowerment, but as examples will show, 

sometimes these exercises fall short of true empowerment. Technical and institutional 

constraints can hold a mapping exercise back and limit the spatial empowerment that 

users can gain from participating in the exercise. This thesis will explore this problem 

and aims to offer a new way forward when deploying outcome-focused mapping 

exercises.  

 

1.2 Argument 
 
A cursory look at the current landscape of geospatial technologies might induce some to 

conclude that spatial empowerment is here and available, and that an actor must only 

need take advantage of the technologies. The reality, however, is that there are barriers in 

place that preclude meaningful uptake of geospatial technologies for achieving true 

spatial empowerment. Through this investigation I plan to illustrate how spatial 

empowerment through maps can be accessed or limited by two main interrelating factors: 

the institutional conditions surrounding the use of geospatial technologies in participatory 

mapping exercises; and access to appropriate and adaptable technologies and data for 

production of the spatial representations.   

 
 
1.3 Review of Relevant Literature 
 
This thesis explores the concept of spatial empowerment and the ways in which 

geospatial technologies can support this particular type of empowerment, limited or made 
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possible by the conditions governing a particular mapping exercise. To build out the 

concept of spatial empowerment a number of scholarship areas must be recognized and 

connected, the first of which is a body of work and historical case studies that investigate 

the use of maps in exercising and gaining power.   

 

The state actor has historically been the main producer of geospatial representations, or 

maps. Maps created by the state have been used as tools of utility, in navigation and 

exploration, and also for spatial representation definition: creating imaginary boundaries 

to demarcate empires, nation states, and other political entities or to produce spatial 

representations that include or exclude particular groups of peoples. Exclusion of 

particular groups or features from maps can be thought of as the production of map 

silences (Harley 1998; Wood 1992). The use of maps by the state has been well 

documented by map historians like J.B. Harley, J. Pickles, and others (Harvey 1988; 

Pickles 1999; Crampton 2001) who have for the most part withheld an technologically 

deterministic view of maps in the creation of power structures, limiting their instrumental 

nature and instead treating maps as social documents, embedded in social relations and 

interests, reflecting them intentionally and unintentionally (Pickles 1992). But maps as a 

medium remain unique in that the actual medium contains a type of representation that is 

particularly compelling to audiences, perhaps do to the visual nature of maps. The 

language of the visual is a language with different dialects but commonly shared across 

most of humanity.  
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Through a series of technological developments, the power structures behind spatial 

representations have changed, such that the state plays a less direct role in the creation 

and dissemination of maps. The privatization of geospatial industries, widespread use of 

geospatial technologies has opened up the entry of new groups of actors—academics, 

NGOs, and others—into map-making processes. The new role of the state will be 

discussed further below, but for now it should be noted that states are no longer the 

dominant creators of geospatial maps and data. Instead, the private sector, the non-profit 

sector, and more interestingly, the public, have taken on new roles in the creation of 

geospatial maps and data. If the creation of maps has procured power for the state in the 

past, then new production and dissemination methods might imply that spatial 

empowerment can be achieved by a greater number of people and groups.  

 
The 1990s ushered in some major new developments in the way technologies were used 

to produce and disseminate maps. Around this time geospatial practitioners working with 

Geographic Information Systems (GIS) technology and other mapping platforms began to 

coalesce and form a body of scholarship that came under various names, and has taken on 

new forms and foci over time6. The names and forms come under the umbrellas of GIS 

and Society (GISoc)7, Public Participation GIS (PPGIS)8, Participatory GIS (PGIS) 

(Abbot, et al. 1998; Harris & Weiner 1998), critical cartography (Crampton & Krygier 

                                                
6 As GIS will be referred to throughout this thesis, the author would like to establish that GIS is a type of 
geospatial technology.  
7 This particular research area was formally established from an initiative that came out of a 3-day 
workshop in 1994 held by the National Center for Geographic Information and Analysis called “GIS and 
Society” 
8 According to Sieber (2006) GISoc was focused on the social nature and impace of GIS while PPGIS was 
more focused on GIS in practice.  
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2006), or more recently—and out of the mainstream of cartography/geography 

academia—radical cartography9. For purposes here, we will extract a particular definition 

of PPGIS from Schroeder: A variety of approaches to make GIS and other spatial 

decision-making tools available and accessible to all those with a stake in official 

decisions’ (Schroeder 1996).  

 

As can be seen in the bodies of scholarship that formed around new potential uses of GIS, 

there has been considerable interest over time in the use of geospatial technologies by 

non-state groups to engage in mapping exercises, presumably to gain power or effect 

outcomes in some way. The use of these technologies—and supported by the large 

volume of research around their use—allows subjects of a map to take part in the spatial 

representation definition.  

 

Spatial empowerment, then—for the purposes of this thesis and subsequent works that 

find it a helpful and appropriate term—is the ability of groups and individuals to use 

spatial representations to define their own geographies and enjoy the capacity to shape 

outcomes, institutions, or social relations as a result. This type of empowerment is unique 

in that it employs a visual medium tied to real-world phenomena to impart information to 

a reader. The very nature of the map, as a medium, makes it particularly conducive to 

transferring ideas and influencing people. Therefore, spatial empowerment deserved 

                                                
9Radical cartography is often associated with the artist map-maker and is represented well in the following 
websites: http://www.an-atlas.com/; http://www.radicalcartography.net/ (websites last accessed on April 
22, 2009) 
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treatment as its own sub-class of empowerment and the development of theory and 

practice around it, as promoted by this thesis.   

 

Spatial empowerment is usually instrumental, in that it empowers individuals or groups 

to affect a tangible outcome. But when there are less tangible outcomes to measure, and 

hence less instrumentality, the term “meta-power” can be used, which is a concept 

developed in global politics studies (Aydinli & Rosenau 2005; Krasner 1985) and 

adapted by Singh (2002) to refer to the reconstitution or reconfigurement of identities, 

interests, or institutions through the use of network technologies. Singh’s definition of 

meta-power is particularly relevant to the way in which geospatial technology mapping 

exercises are bringing empowerment to new actors, since it is network technologies that 

are facilitating new production processes in mapping and allowing for new actors, and as 

will be seen in this thesis, the reconstitution of identities, interests, and institutions.   

 

Considerable scholarship is also available on the role of power in global politics that can 

be applied not only to politics at the global level, but to other levels of political 

engagement right down to the smallest of social relations. This is helpful since this thesis 

investigates spatial empowerment at multiple scales, and not just at the global scale. This 

scholarship tends to eschew the realist approach to global politics, which focuses on the 

actions of states to secure power and resources, to look at how else power is constituted 

by groups. Of particular interest to this thesis is the discussion of how power works 

through social relations that analytically precede the social or subject position of actors 
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that constitute them as social beings, as identified by Barnett & Duvall (2005). This thesis 

is interested in how the use of spatial representations can alter or influence those social 

relations of constitution by producing particular types of identities and interests and 

supporting particular types of institutions. This relates back to Singh’s concept of meta-

power. In both discussions—of meta-power and constitutive power—it is the spatial 

representations that have the ability to create or alter those identities and interests, and 

support those institutions so that power can be had in the first place.  Engaging with 

spatial representations opens up the opportunity for the development of new spatial 

identities that can inform the social relations that result, empowering the subject or user 

of the map.  

 

Since maps are ultimately media for communication it is helpful to turn to scholars 

grouped under the umbrella of medium theory—a field of inquiry with roots in the work 

of Harold Innis and made popular by Marshall McLuhan and his mantra, the medium is 

the message (McLuhan 1994)—to consider how the map as a medium privileges 

particular communication. Benedict Anderson, not a medium theorist in training or 

scholarship, borrows from medium theory to consider how nation states are ultimately 

imagined communities made possible by the spatial representation of cartographer-drawn 

boundaries (Anderson 2006). “Imagined geographies” are the mental geographic 

constructions of places that can be perceived through images, texts, or discourses (Power 

2003; Trudeau 2006). Related to this type of perceived geography, Benedict Anderson in 

his writings on imagined communities investigates how mass media products are used to 
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perpetuate notions of nationhood. Maps are both texts and mass media products and 

therefore add to notions of imagined geographies and communities.  

 

 Pairing the work of Anderson and medium theorists like McLuhan begs the question, 

what type of communities to maps privilege or support the imagination of? And how are 

geospatial technologies—PPGIS, PGIS, or other types of projects—shaking up traditional 

concepts of these communities?  

 

 

Anderson’s work on imagined communities predates the geospatial revolution of the 

1990s. It is therefore instructive to look forward to Deibert investigating how changing 

modes of communication have effects on the trajectory of social evolution and the values 

and beliefs of societies (Deibert 1997). Deibert’s contribution to medium theory focuses 

on how a particular media will lend itself (or not lend itself) to particular social 

epistemologies, or the knowledge and beliefs held by a societal group. He traces the 

contribution of different media on prevailing social epistemologies through to the 

hypermedia environment of today, suggesting that hypermedia privileges nonterritorial 

institutions and communities (e.g., transnational networks of NGOs; web-based, 

geographically dispersed communities of interest), rather than the territorialization 

supported by early media (as identified by Anderson). The geospatial revolution referred 

to above is constantly evolving and includes the reshaping of how geographic data and 

maps are produced and shared, such that new actors are taking part in the processes. 
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While the media itself retain some of its inherent qualities as a visual medium, the 

networked nature of production and distribution processes are such that new types of data 

are available to wide audiences. Although not a focus of this thesis, the author suggests 

that this may be having an effect on prevailing social epistemologies of the day, 

reinforcing the hypermedia deterritorialization phenomenon identified by Diebert. While 

this author does not argue for the explicit deconstruction of global national-level politics, 

he does suggest a meta-power phenomenon in which users of geospatial technologies are 

reconstituting identities and sometimes institutions, as will be explored in subsequent 

chapters of this thesis.  

 

Thus far this review of related literature has put maps in the context of their role as a 

medium, and suggested that network, or hypermedia, environments are facilitating 

changing social epistemologies, with the addition of new actors in map production and 

consumption. A review of early interest in participatory mapping exercises using 

geospatial technologies has also been covered. Emerging from the 1990s scholarship on 

PPGIS, PGIS, and GISoc are a few additional bodies of scholarship that critically assess 

geospatial technologies and their use, usually with the goal of advancing the field of 

geospatial technology in a direction that would allow it to better support diverse 

representations and benefit greater numbers of people and groups. These literatures fall 

under a number of names such as feminist GIS, critical cartography, and participatory 

GIS. Elwood investigates new geospatial technologies and the shifts they are part of in 

social and technological processes in which spatial data is produced, with implications 
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for the content and characteristics of geospatial data and the social and political practices 

promoted through their use (Elwood 2006b). And Kwan notes that, “despite recent 

advances in GIS technology and research, current GIS data models still have serious 

limitations for representing entities as complex and fluid as gendered space and bodies 

(Kwan 2002, p 653). Kwan recognized a limitation in how the representational abilities 

of the dominant geospatial technology of the time, GIS. This statement deserves re-

visiting today, given the changed nature of the geospatial technology landscape.  

 

One way the geospatial technolandscape has changed has been the use of network 

technologies and geo-location technologies (GPS, etc.) to allow for more user 

participation in the creation of spatial data. In her investigation of new production 

processes for spatial information—and the social and technological implication of these 

changes—Elwood is referring to a volunteered geographic information (VGI), a 

phenomenon in which distributed users engage in the creation of spatial data. For 

example, Open Street Map is a project wherein a community of users around the globe 

works with GPS and satellite imagery to construct a public domain base map of roads, 

places, and features that can be repurposed by others in web mapping applications10. The 

idea behind the exercise is that enough users feel that they do not want to be beholden to 

spatial data from the big companies like Google, but would rather develop a truly open 

and community-derived base map of data. The VGI phenomenon can also be observed in 

                                                
10 http://www.openstreetmap.org/ (last accessed on April 22, 2009) 
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photo sharing web communities with a focus on geo-locating photos11. In VGI, the user 

engages in the creation of spatial data. The VGI phenomenon has been well explored by 

scholars such as Mike Goodchild and others  (Goodchild 2007; Hecht 2007). As put by 

Elwood (2008, p 174):  

Part of what has captured the attention of researchers is the potential of VGI tools to gather, 

visualize, produce, and share information on a scale never before achieved—from millions of 

potential contributors—and to create digital records of human observations and experiences 

never before recorded and saved as digital data (p 174).  

 

Elwood also investigates how new mapping technologies support (or do not support) 

multiple knowledges and identities (Elwood, 2006). In some ways, as we will see in later 

chapters, emerging mapping technologies are allowing for the development of more 

robust spatial narratives that allow a producer and map consumer to flow more fluidly 

across time and space, changing scales and hybridizing types of spatial representations 

with ease. Google Earth is the exemplary platform that allows a user to quickly construct 

spatial narratives in this way. Since as humans we all have multiple identities and at 

multiple scales (for example, I am simultaneously an American and a resident of a 

neighborhood in Washington, D.C. with connections to transnational and international 

communities that cross space and time), the author proposes a new frame for thinking 

about identity, spatial identities of scale, to describe the multiple spatial identities at 

various scales that most individuals and groups find themselves. What is interesting about 

                                                
11 http://www.flickr.com/groups/geotagging/ (last accessed on April 22, 2009) 
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emerging geospatial technologies is how they can support the development and 

understanding of spatial identities of scale for individuals and groups.  

 

This last point relates to the final theoretical emphasis that will inform this study: Critical 

place-based pedagogy, as suggested by David Gruenwald. This marries the concepts of 

critical pedagogy, informed by the works and teachings of Paulo Freire (Freire 2000), and 

place-based education, which is a movement to insert the “place” back into learning, with 

a focus on the local, but a lens that considers global spatial interconnectedness 

(Gruenwald 2003). While proponents of critical place-based pedagogy put a strong 

emphasis on the connection between local learning and citizen engagement (Sobel 2004), 

the potential to marry this pedagogy with geospatial technologies to help support 

identities of scale—beyond just the local—as discussed earlier in this thesis should be 

noted. This relates back to spatial empowerment and the concept of meta-power, or the 

ability of networked technology engagement—in this case, with geospatial technologies 

and the ability to define spatial representations—to change identities, interests and 

institutions.  

 

1.4 Technology Primer 
 
In this thesis, particularly in the second chapter, the use of satellite imaging technologies 

for monitoring phenomena on the ground is used as an example of geospatial technology 

use for effecting outcomes. Karen Litfin notes in her essay on satellite surveillance 

systems that satellite imagery can make a distant, abstract, ecological crisis seem present 
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and tangible (Litfin 2002). Today satellite imaging systems (and also aerial imagery 

collected from imaging sensors on planes and other aircraft) are constantly collecting 

imagery of the earth that can be used to, for example, gather information on an area 

immediately following a natural disaster that can be used by relief groups working on the 

ground12. This innovative use of satellite imaging technology has its roots in the earliest 

application of the technology in espionage, but has taken an interesting turn wherein 

satellite imagery is routinely available on the public and commercial domain for mass 

consumption (Litfin, 2002). Litfin makes a significant contribution to the study of 

satellite imaging systems by providing a brief overview of the social and political aspects 

that have brought the current satellite imaging industry to the position in which is finds 

itself today, a position that could scarcely be imaginable twenty-five years ago during the 

later years of the Cold War. It is important to fully spell out this transition, since the 

satellite imaging industry is constantly changing and evolving, and lessons from the past 

can inform any potential futures that may be fostered.  

 

In her essay, Litfin moves from a look at the early use of satellite systems in the space 

race and as tools of nuclear deterrence to a summary of the new actors that emerge with 

the use of earth observing satellites for civilian and commercial uses. Litfin describes five 

important developments that are part of this transition13:  

                                                
12 The following article from an Arizona State University magazine introduces a project from that 
University to gather satellite imagery from US imaging satellites to monitor the conditions on the ground in 
Burma and provide information to relief organizations following Cyclone Nargis in May 2008: 
http://researchmag.asu.edu/2008/06/satellite_images_guide_myanmar.html (last accessed April 21, 2009) 
13 The developments included below are taken from the Litfin essay, referenced in the bibliography of this 
thesis.  



 

 18 

 
1) the growth of environmental awareness in the 1970s, which highlighted the need for 

information on land use and environmental problems; 
 
2) the perception that moderate resolution data could appeal to a host of markets;  

 
3) the development of computer-related technologies, especially PC’s, GIS, and the Internet, 

which made satellite data useable in a variety of contexts; 
  

4) the new perception in the 1990s that certain global environmental problems, particularly 
climate change, can only be understood through the use of large-scale computer modeling 
based upon enormous quantities of satellite data; and 

 
5) the end of the Cold War, which sent the world’s largest military and intelligence 

establishments in search of alternative missions. 
 
NASA was the U.S. national agency to launch a satellite exclusively for the purpose of 

imaging the earth for scientific purposes in the early 1970’s, under its Landsat program. 

The imaging sensors included on this satellite are low resolution by today’s standards, 

collecting images at 80-meter resolution, with subsequent Landsat sensors launched 

collecting at 30-meter resolution14. But even imagery at this resolution soon proved 

compelling, for tracing and monitoring actions on the ground; for example, an early 

image was used to identify a illegal dumping of acid iron waste into the Atlantic Ocean of 

the coast of New York (Hall 1992).  

 

A move by the Reagan administration in the United States to privatize the Landsat system 

in the early 1980s set the satellite imaging industry on a new direction altogether, where 

private companies now entered the market for launching satellites, and collecting, 

handling, and disseminating data. Today companies like Digital Globe and GeoEye have 

                                                
14 Resolution in this context refers to the on-the-ground area of each pixel in a satellite image. If an image 
is at 30-meter resolution, objects that are smaller than 30 meters cannot be discerned.   
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satellite systems constantly monitoring the Earth, with the companies making their data 

available for government use and to commercial operations like Google and Microsoft 

who then expose the data through mapping platforms like Google Maps, Google Earth, 

and Microsoft Virtual Earth.  

 

 

This new reality provides us with heaps of examples on the use of satellite imagery by 

advocates and others using the imagery to point out visual phenomena on the ground for 

the purpose of influencing and audience in some direction, whether it be to offer support 

towards a particular conservation or humanitarian movement. For example, the U.S. 

Committee on Human Rights in North Korea has used satellite images in an attempt to 

expose alleged prison camps in that country15. And in 2005 the United States Holocaust 

Memorial Museum partnered with Google Earth to visually document and publicize 

crimes against humanity in the Darfur region of the Sudan16.  

 

Satellite imagery is made available to the public or to the masses through commercial 

means, made possible with the addition of networked technologies and geospatial 

technologies that rely on networks for the transfer and display of data. For example, the 

main way that the public consumes satellite imagery is through Internet-enabled 

platforms like Google Earth or web delivered mapping services from companies like 

                                                
15 See case study from HRNK U.S. Committee case study for more on this: 
http://www.hrnk.org/hiddengulag/satellite.html (last accessed April 21, 2009) 
16 See case study from USHMM for more: http://www.ushmm.org/maps/ (last accessed April 21, 2009) 
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Google and Microsoft, with data from satellite imaging companies like GeoEye and 

Digital Globe, and data producers (producing road network data, street address databases, 

etc) like NAVTEQ and Tele Atlas. While this thesis does not aim to analyze the business 

models and histories that have led to these consumption-facilitating models, it should be 

noted that they have significantly increased the opportunities for citizens to engage with 

geospatial data. How this commercial nature impacts the social processes and potential of 

citizen engagement is also outside of the scope of this thesis but in many ways that can be 

identified, the actual commercial processes remain outside of the engagement with 

technologies. For example, a user can use the Google Maps My Maps service to create a 

dataset of spatial data, using a base map of satellite imagery17. The user can then export 

that data and use it elsewhere. In this way, a commercial service—made commercial by 

the advertising imposed on the user—is facilitating the creation of user-generated spatial 

data, or VGI.  

 
The use of mobile phones in the creation of spatial data is also an element of the 

geospatial technologies discussed in this thesis. Since the thesis is about the ability of 

users to create spatial representations, the use of mobile phones for creating spatial data 

to be used in these representations is an important phenomenon to study. The use of 

mobile phones in citizen engagement is well supported, as evidence by global initiatives 

such as Mobile Active18. 

 
 

                                                
17 http://maps.google.com/help/maps/mymaps/create.html (last accessed on April 22, 2009) 
18 http://mobileactive.org/tagging/citizen-engagement (last accessed April 21, 2009) 
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1.5 Methodology 
 
This thesis builds on the theoretical framework established in this chapter to investigate 

how spatial empowerment is hindered or made possible by the institutional conditions 

and conditions of access that surround a given outcome-focused mapping exercise. With 

these independent variables as points of inquiry, this thesis will employ a structured, 

focused comparison to explore different cases that vary with regard to the interplay of the 

independent variables in effecting spatial empowerment. The reader might find it helpful 

to think of this method in terms of a controlled comparison, but one that is focused on 

particular elements of a case (in this instance, the role of the independent variables 

defined above) and is structured by guiding questions that will form the analysis and data 

collection of this thesis. The structured, focused comparison method is well described by 

George (1979) and others and offers the social sciences a reproducible and legitimate 

method for inquiry. As put forth by George (2005):   

The method was devised to study historical experience in ways that would yield useful 

generic knowledge of important foreign policy problems. The particular challenge was to analyze 

phenomena such as deterrence in ways that would draw the explanations of each case of a 

particular phenomenon into a broader, more complex theory. (p 67)  

 

Since this thesis aims to investigate spatial empowerment across a variety of cases with 

an eye towards the changes that have taken place between an earlier era of map making 

and today’s landscape of distributed user participation in spatial data creation, the 

structured, focused comparison will be a helpful method allowing the author to draw 
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theory from the cases to inform later scholarship as well as practices that aim to spatially 

empower the participants in a map-making exercise.   

 

The specific class of events for which I aim draw theory from and to develop an 

explanatory framework of spatial empowerment is the pool of mapping practices and 

instances in which user participation has taken place and in which an end goal is to effect 

outcomes in some way. Nearly all maps are produced to influence consumers, take for 

example the road map that published the location of some tourist destinations or service 

centers and not others. Indeed the authors of this road map intended to influence the map 

reader to visit specific destinations. Even the nautical map aims to influence its reader 

away from a dangerous shoal or rock outcropping. But the class of cases falling under 

this analysis differ in that they include participatory mapping exercises that not only aim 

to influence actions, but institutions, social relations and spatial identities as well.   
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Weak 
Institutional 
Support 

Moderate 
Institutional 
Support 

Strong 
Institutional 
Support 

Low Levels 
of Access 

Technologies and 
appropriate data are 
not available; little to 
no internal or 
external institutional 
support for mapping 
exercise 

 
Technologies and 
data are not available 
or appropriate and 
there is limited 
support to allow user 
uptake of the 
technologies build 
internal capacity, 
such that an 
institutional threshold 
cannot be met 
 

The institutional will 
and support is present, 
with institutions in 
place to support the 
exercise and use of 
geospatial technologies 
amongst a group, but 
the appropriate 
technologies and data 
are not there.  

Moderate 
Levels of 
Access Some technologies 

available, but may 
not be sufficiently 
adaptable or 
appropriate; 
institutional capacity 
to support the 
mapping exercises 
may be weak 

 
Some technologies 
are available, and 
with some data, but 
they may not be 
ideally suited for the 
exercise; institutional 
support is there, but 
not in the holistic 
sense needed to push 
the exercise past a 
threshold.  
 

Some technologies and 
data are available, but 
may not be sufficiently 
appropriate and 
adaptable; institutional 
support is strong 

High 
Levels of 
Access Relevant data and 

technologies are fully 
available, adaptable, 
and appropriate, but 
institutional support 
for using the 
technology is not 
there 

Relevant data and 
technologies are fully 
available, but a lack 
of institutional 
support limits the 
mapping exercise 

 
Technologies and data 
are available, and fit 
the needs of the 
mapping exercise, 
including being 
sufficiently adaptable 
and appropriate; the 
institutional setting is 
ideal for mapping 
exercises amongst 
individuals and groups 

Table 1. Independent Variable Matrix 

 
In the table above, access and institutional support have been laid out in their range from 

weak to strong. The bottom right of the matrix represents ideal conditions for mapping 

exercises that allow for spatial empowerment. Before applying this framework to the 

cases to be analyzed in this chapter, it is necessary to expand upon the categories above 
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and put them into real world context for the reader with less experience studying 

geospatial technologies and mapping amongst groups and individuals. The range of 

institutional conditions will first be explored in greater detail.  

 

Institutional conditions are referred to in the matrix as internal and external. Internal 

institutional conditions refer to the culture within a group that is conducive to engaging 

with mapping technologies. Does a group see value in engaging with mapping 

technologies? Is there internal will to engage with them? Or is internal institutional 

support lacking? A case in which internal and external institutional conditions might not 

line up is when an external group tries to force a mapping exercise on another, but there 

is no institutional support, leaving the exercise with no momentum or mechanism for 

success. The flip side of this might be an exercise in which a group is eager to conduct a 

mapping exercise, but there is little support for them to do so, and an external 

institutional culture which either forcibly subdues the mapping exercise or constructs 

conditions which are prohibitive, such as a calculated exclusion of a group out of arenas 

in which their mapping exercises might affect outcomes or allow for voice. If either 

internal or external resistance is met, than overall institutional support will be limited, 

leading to a decreased possibility of spatial empowerment.  

 

Strong institutional supports are marked by internal and external actions that are 

conducive to groups engaging in mapping exercises. Internal institutional support might 

look like the will of a group to engage with technologies to create spatial representations 
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that might further their cause in some way. Strong external support would be the 

willingness of institutions to consider spatial representations created by a group, or to 

promote the use of spatial representational technology by groups and individuals.  

 

Access refers to the ability of a group to not only access technologies and data needed for 

a mapping exercise, but also to have the internal and external resources to engage with 

those technologies. Internal resources include support and human capital to work with the 

technology, which usually means a person or persons willing to work as the champion 

and coordinator of the use of geospatial technologies. Note that in reality, often groups 

are constrained and cannot support this human capital. External resources include the 

proper support to use the technology in the first place. This might mean that the core 

technology being used is usable by a group with enough comfortability with technology 

to be able to handle it. External resources also might include resources in the more 

traditional sense, meaning materials to help a group use a technology or outside expertise 

able to offer sufficient amounts of support, enough to build and retain capacity.  

 

Access is also referred to in the matrix as having elements of appropriateness and 

adaptability. Appropriateness is how well a technology and data is to the meet the needs 

of a mapping exercise. If the goal of a mapping exercise is to track the migration of 

disease overtime, a software program that does not allow well for the dynamics of time 

and a dataset that lacks a time element may not be appropriate for the goals of the 
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exercise. Or a dataset of nation state boundaries may not be appropriate for mapping the 

footprint of housing plots and landowners in a city or town.  

 

Adaptability is the level in which a technology or dataset allows for user interaction and 

modification. If a dataset is not fully appropriate, can a user adapt that dataset to better 

meet their needs, and with what degree of effort? An adaptable technology and data 

allows for user manipulation, adding to its overall accessibility.  

 

The independent variable matrix will be used as a construct to measure the interplay of 

the variables between the cases investigated. 

 

 The first empirical chapter of this thesis looks at the use of web-based mapping 

technology as part of a National Geographic Education Programs project called 

Chesapeake Bay FieldScope19. The project aims, in part, to foster the development of a 

watershed citizenship amongst students located within the watershed region of the 

Chesapeake Bay. Watershed citizenship means the recognition in a person that he or she 

is part of this spatial entity—in this case—a watershed, and his or her presence within 

this spatial unity is interconnected with all other citizens in this spatial unit, and with the 

landscape—be it physical, cultural, political, or however else defined. In the mapping 

exercise, students add data to the project and are able to manipulate data.  

 

                                                
19 http://www.nationalgeographic.com/field/projects/cbfieldscope.html (last accessed April 21, 2009) 
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The institutional conditions and access surrounding the use of the technology have 

allowed project participants using the National Geographic FieldScope tool to gain a 

sense of spatial empowerment. Using this first case as an ideal scenario, the explanatory 

framework is constructed to be tested against the cases in the subsequent chapter.   

 

In the second empirical chapter, two cases of projects using geospatial technologies for 

advocacy purposes are explored. Both of the cases involve a distributed network of actors 

in production of the spatial representations. The first case considers how user-generated 

spatial data, satellite imaging technologies, and other geospatial and network 

technologies have been used to record instances of human rights violations against the 

ethnic Karen people in eastern Burma, with the goal of affecting the situation of the 

Karen people in some way. The second case looks at the use of mobile and geospatial 

technologies in tracking post-election violence in Kenya. In both cases, the objectives are 

aligned with the outcomes of each project and analyzed against the empirical framework 

to see where and why the project fell short of spatial empowerment.  

 

In the cases of National Geographic FieldScope and AAAS human rights monitoring in 

Burma, the thesis author has had professional and personal involvement in the projects, 

and as such is a primary source of data, anecdotal and otherwise, for both of these 

projects.  
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Chapter 2. Spatial Empowerment in the Classroom: The Case of the 
National Geographic Chesapeake Bay FieldScope Project 
 
2.1 Introduction 
 
This thesis investigates the role of the map subject in the production of geographic 

representations for affecting outcomes and achieving spatial empowerment. In the last 

chapter, the concept of spatial empowerment was introduced as a potential end result to 

mapping exercises with geospatial technologies in which the map subject takes part in the 

definition of spatial representations, or maps. In this chapter—the first of two empirical 

chapters in this thesis—a case involving the use of geospatial technologies amongst 

classroom groups is assessed against a framework of explanatory variables.  

 

The framework constructed around this concept of spatial empowerment includes a series 

of variables that have been identified as playing a key role in allowing for or hindering 

spatial empowerment. The variables include access to technologies (an umbrella term for 

multiple elements of access outlined in the first chapter and explored further here) and 

institutional conditions surrounding a mapping exercise. With these independent 

variables as points of inquiry, this thesis employs a structured, focused comparison to 

explore different cases that vary with regard to the interplay of the independent variables 

in effecting spatial empowerment. 
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This chapter is one half of the structured, focused comparison and deals with a case in 

which groups and individuals were able to achieve spatial empowerment through the 

usage of geospatial technologies that allowed them to define their own geographies. In 

the following chapter, cases where spatial empowerment was not achieved through the 

use of geospatial technology, despite outcomes focused on empowerment, will be 

investigated.  

 

The National Geographic mapping project involved the use of geospatial technologies in 

the classroom, delivered to the classroom audience over the web. The project resulted in 

groups of students using the geospatial tools to engage with geospatial data and 

ultimately achieve spatial empowerment as a result. This type of spatial empowerment 

can be thought of more as meta-power, or involving the constitution of new social 

relations, rather than instrumental power, in that the students did not directly effect 

outcomes in some way, but identities, interests, and institutions were changed as a result 

of the mapping exercise. The following table outlines the objectives and outcomes of the 

National Geographic FieldScope project:  

 Objectives Outcomes 
National 
Geographic 
FieldScope 

1) Develop a web-delivered 
mapping platform that allows 
students to engage with spatial 
data to help build their identities 
as citizens of a watershed  

1) Identified constraints in the 
deployment of the platform 
 
2) Built support from enabling 
institutions 
 
3) Successfully implemented tool for 
achieving spatial empowerment 
amongst audience 

Table 2. National Geographic FieldScope: Objectives and Outcomes 
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This case looks at a project of the National Geographic Society’s Education Programs20 

to develop and deploy a web-based mapping platform in classrooms around the 

Chesapeake Bay region of the United States—including parts of Maryland, Virginia, and 

Pennsylvania—that allows students to connect with maps and data about the Chesapeake 

Bay watershed. The web-based mapping platform is called Chesapeake Bay FieldScope 

and it was piloted by the Education Programs group from August 2008 and continuing in 

a pilot phase at the time of writing of this thesis. The project aims, in part, to foster the 

development of a “watershed citizenship” amongst students located within the watershed 

region of the Chesapeake Bay. Watershed citizenship means the recognition by a person 

that he or she is part of a spatial entity—in this case—a watershed, and his or her 

presence within this spatial entity is interconnected with all other citizens in this spatial 

unit, and with the landscape—be it physical, cultural, political, or however else defined. 

Development of a new spatial identity in this way is empowering, and although no 

measurable outcome can be derived from one individual’s experience realizing a new 

identity, the ability to allow for this realization and the changes that can happen at an 

institutional level with collective spatial identity re-configuring make this type of 

empowerment appropriate for description as meta-power, as defined in the first chapter of 

this thesis.  

 

Watershed citizenship is not a widely used form of spatial identity; in fact, it is quite 

alternative. It is for this reason that the case of Chesapeake Bay FieldScope makes for an 

                                                
20 http://www.nationalgeographic.com/education/ (last accessed April 21, 2009) 
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appropriate case to study. In the past, spatial identities were largely defined by maps that 

represented countries, states, provinces and other large-scale political entities. Now, 

spatial representation definition is allowing new ways of looking at spatial identity. A 

watershed is not a political entity—although politics come into play in watershed 

management—but an alternative entity defined by the sharing of a basin of land in which 

all water eventually drains into the same point; it is defined by the elevation and surface 

topography features, and underlying geology (US EPA 2009). Figure 1 below is from a 

US Environmental Protection Agency webpage that introduces visitors to the concept of a 

watershed and includes a diagram of what this spatial unit might look like, including its 

defining elements and features. 

 

Figure 1. EPA Watershed Introduction21 

 

                                                
21 http://www.epa.gov/owow/watershed/whatis.html (last accessed April 21, 2009) 
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At the core of the project is a stack of technology that aims to bring mapping 

technologies to the web, so that classrooms and groups around the watershed can access 

them in appropriate settings, usually formal or informal education settings22. Students can 

access a range of data appropriate to learning about a watershed, and through learning 

materials designed around the project they are challenged to work with the tool in such a 

way that considers presence in the watershed at scales both small and large. For example, 

a student at a location in Fairfax, Virginia might work with the mapping tool in such a 

way that asks him or her to work at a local scale, considering the network of streams 

around his or her location and view satellite images and map layers of land cover data by 

his or her school or house. The mapping tool then supports taking that local investigation 

and relating it to the system at larger scales, considering the interconnectedness of 

streams and rivers in a watershed that covers over 64,000 square miles (165,760 square 

kilometers) spread across six states and the U.S. capital district (Chesapeake Bay 

Program, 2009). In this way, the spatial identity associated with watershed citizenship 

can be navigated and resolved at multiple scales. The tool is supporting identities of 

scale—as introduced in the first chapter of this thesis. This type of engagement with the 

tool and data is also supportive of critical place-based pedagogy (Gruenewald 2003), 

allowing a student to challenge their preconceived notions of spatial identity and their 

relationship to ecosystems around them.  

 

                                                
22 A formal education setting usually refers to a school classroom, whereas an informal education setting 
can refer to an after school program, a learning-focused club, or the like.  
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The table below outlines the independent variables defined in the first chapter and relates 

them to the case of the National Geographic FieldScope project. The institutional 

conditions and conditions of access will be discussed in detail below.  

 Access Institutional Conditions 
National 
Geographic 
FieldScope  

The web-based tool was accessible 
to schools participating in the 
project  

Internal project conditions allowed 
the group at National Geographic 
to build the tool 

 Appropriate data was available for 
allowing students to build their 
identities as watershed citizens  

External conditions in spatial data 
access made appropriate data 
easily available for use in the tool 

 The mapping platform allowed for 
robust user interaction and user 
manipulation of data 

External conditions in the form of 
support from classrooms, schools, 
school districts, and state 
governments made the use of the 
tool more feasible 

Table 3. Case Study 1: Access and Institutional Conditions 

 
2.2 Conditions of Access 

 

Figure 2. Chesapeake Bay FieldScope23 

                                                
23 http://fieldscope.us/fs2/ (last accessed on April 5, 2009) 
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The access conditions around Chesapeake Bay FieldScope are what make this case 

particularly unique and what makes the tool itself well suited for spatial empowerment. 

FieldScope is a web-delivered GIS mapping tool. GIS, or Geographic Information 

Systems, software is used to store, manage, display, and analyze geographic information. 

GIS software has been around since about time of the personal computing revolution, and 

has come a long way from early command line user interaction, to more slick user 

interfaces that hide command line interaction. In the past, engaging with GIS software 

required a user to install the software into a dedicated piece of computer hardware.  

 

Over the past decade, GIS has found its way onto the Internet, with companies like ESRI 

leading the way with products like ArcIMS designed as commercial solutions to allow 

users to serve interactive maps over the Internet, via the web24. This is allowing 

businesses, governments, and others deliver rich mapping applications internally and 

externally to clients and constituents.  

 

More recently, companies like Google and Microsoft have partnered with commercial 

providers of satellite imagery like Digital Globe and GeoEye and providers of geospatial 

data like NAVTEQ and Tele Atlas to make rich sets of data available online and allow 

                                                
24 http://www.esri.com/software/arcims/index.html (last accessed on April 21, 2009) 
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for user “mashup” of those datasets. The reader may find this definition of a mashup 

helpful from Wikipedia25:  

 

In web development, a mashup is a Web application that combines data from one or more 

sources into a single integrated tool. The term Mashup implies easy, fast integration, frequently 

done by access to open APIs and data sources to produce results that were not the original 

reason for producing the raw source data. An example of a mashup is the use of cartographic 

data from Google Maps to add location information to real estate data, thereby creating a new 

and distinct Web service that was not originally provided by either source. 

 

The FieldScope application is a mashup of data dynamically pulling in datasets from 

multiple sources. The application taps into layers of data—including satellite imagery, 

street map data and topographic maps—available through the company ESRI, through 

their ArcGIS Online API service26. This is less popular than Google Maps or Microsoft 

Virtual Earth, but offers roughly the same level of access to rich base map layers.  

The web-delivered technology behind FieldScope is both accessible by the target 

audience and includes data that is appropriate for helping students develop identities as 

watershed citizens. The audience consists of middle and high school students living in the 

Chesapeake Bay watershed region. Schools and education service provider organizations 

throughout this region have varying access to computer facilities that will support student 

interaction with this web-based tool. But across the board, the trend is for schools and 

                                                
25 http://en.wikipedia.org/wiki/Mashup_(web_application_hybrid) (last accessed on April 21, 2009) 
26 http://www.esri.com/software/arcgis/arcgisonline/index.html (last accessed on April 21, 2009) 
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organizations to be equipped with the hardware and Internet connectivity to be able to 

access Chesapeake Bay FieldScope over the web, at minimum accomplished by a teacher 

or instructor demonstrating the use of the tool on an overhead screen to a group of 

students. In settings wherein the students can directly interact with the tool, the 

possibility for spatial empowerment is likely increased.  

 

 

 

 

 

 

 

 

 

 



 

 37 

 

Figure 3. Chesapeake Bay FieldScope: Satellite Imagery and Watersheds27 

                                                
27 Figures 3 thru 10 are screen captures from the Chesapeake Bay FieldScope application accessed here: 
http://fieldscope.us/fs2/ (last accessed on April 21, 2009) 
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Figure 4. Chesapeake Bay FieldScope: Street Map and Watersheds 
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Figure 5. Chesapeake Bay FieldScope: Anacostia River Satellite Image 
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Figure 6. Chesapeake Bay FieldScope: Anacostia River Topographic Map 

 
Figures 3 through 6 are screenshots from the Chesapeake Bay FieldScope application. In 

figure 3, a custom layer of watershed boundaries can be seen. These are sub-watersheds, 

or smaller units of watersheds that are found in the larger Chesapeake Bay watershed, 

and are defined by the United States Geological Survey (USGS)28. The watershed 

boundaries are overlaid onto a map layer of satellite imagery that is made available 

through the ArcGIS Online mapping API referred to above. In figure 4, this same map 

                                                
28 http://water.usgs.gov/wsc/index.html (last accessed on April 22, 2009) 
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view is seen but with a different base map layer turned on, in this case it is a street map of 

the region.  

 

Figures 5 and 6 show a close-up view of an area within the region, in this case, an area in 

the southeast quadrant of Washington, D.C. along the Anacostia River. In figure 5, the 

satellite imagery can be seen with place names like schools labeled. Figure 6 is this same 

view, but with a USGS topographic map in place of the satellite imagery.  

 

Tools included in the map application also allow a user to annotate and then save a map 

onto their system for inclusion elsewhere in a report or presentation. An example of this 

can be seen below in figure 7, below. Annotating the map in this way allows for 

adaptability of the spatial data, in that a user can engage the drawing tools to rapidly 

create their own content on the map. The drawing tools that are part of the Chesapeake 

Bay FieldScope application are designed specifically for ease of use for an K-12 

audience.  
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Figure 7. Chesapeake Bay FieldScope: User-Generated Spatial Data 

 
 
Multiple layers of data that relate to watersheds are available in the tool. This enhances 

the experience of connecting with the watershed and is an example of appropriate data 

being made available to meet the objectives of the project.  In a large part, this is due 

institutional conditions, which will be discussed below. User interaction with the tool also 

allows for querying of the datasets, to return metadata, or data about the data. In this way, 

the easily accessed metadata offers greater insight into the dataset, furthering the 

possibility for interaction with the data to allow for spatial empowerment. Figure 8 below 

shows the results of using the query tool on a layer of data on watershed boundaries and 

land cover.  
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Figure 8. Chesapeake Bay FieldScope: Querying Data Layers for Information 

 

The results show that the user has clicked on an area that is part of the Anacostia 

watershed (a sub-unit of the larger Chesapeake Bay watershed), and also within the 

coastal plain physiographic province and a land cover defined as low intensity urban. 

Also in figure 8 a layer legend can be seen, accessed through the layer menu on the left 

hand side bar. The layer legend provides the user with more information about a layer, 

and also a source where the data came from. Student learning materials have also been 

developed around the tool to assist in student interaction with the tool, and to help foster 

watershed identity development.  

 

The technology stack associated with the FieldScope platform also allows a user to 

associate user-created data with their location—data such as photo or video media, or 
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numerical, quantitative data about watershed conditions. In this way, the possibility for 

user participation adds to the creation of a flexible and adaptable spatial narrative 

associated with watershed citizenship. An example can be seen in the image set below, 

with figure 9 showing a user-submitted photo accessed through the map application. 

Figure 10 shows that same photo after a user has clicked on it, bringing up a larger 

version with associated metadata—in this case, a photo caption and description 

(including geo-tagged location information, i.e., latitude and longitude). The user photo 

here shows an urban storm drain that empties into Rock Creek Park in Washington, D.C.  

 

Figure 9. Chesapeake Bay FieldScope: User-Generated Media 
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Figure 10. Chesapeake Bay FieldScope: User-Generated Media 

 
 
 
2.3 Institutional Conditions 
 
In the last section, the technologies used in Chesapeake Bay FieldScope were presented 

as both appropriate and adaptable, allowing project objectives to be met with successful 

outcomes. In this section, the institutional conditions around the Chesapeake Bay 

FieldScope project are explored as conditions of spatial empowerment. In this case, 

institutional conditions can be considered in multiple ways.  

 

The use of a technology in a learning environment takes support from multiple levels that 

might include individual teachers, school districts, state education departments, and 

informal education service providers such as environmental education organizations that 

offer educational extensions outside of formal education settings (e.g., after school 
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programs). The Chesapeake Bay FieldScope project has found broad support that can be 

identified in all of the suggested levels of this institutional framework, from individual 

teachers supporting this type of spatial learning, upwards to the governor’s office in 

Maryland, Pennsylvania, and the Commonwealth of Virginia (Maryland Department of 

Natural Resources, 2008). The evidence shows here that the use of this type of mapping 

exercise that supports spatial identity formation around a watershed is broadly supported. 

 

Another aspect of institutional conditions relate back to access. Access to geospatial data 

is often facilitated by networks of actors that include state agencies, NGOs, and others.  

In particular, the Chesapeake Bay FieldScope project was able to obtain appropriate data 

by working through state and federal agencies that are stewards of the data and make it 

available to the public. The institutional conditions were ideal and are not widely 

observed elsewhere, in other watershed areas in or outside of the U.S. or across other 

spatial themes. In the Chesapeake region, the multiple states that include significant areas 

within the watershed—states that include Maryland, Virginia, and Pennsylvania—are 

coordinated under the umbrella of the Chesapeake Bay Program, jointly administered by 

the United States Environmental Protection Agency (EPA), state departments of natural 

resources, and other supporting organizations. From the Chesapeake Bay Program 

website29:  

The Chesapeake Bay Program is a unique regional partnership that has led and 

directed the restoration of the Chesapeake Bay since 1983. The Chesapeake Bay 

                                                
29 http://www.chesapeakebay.net/ (last accessed on April 22, 2009) 
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Program partners include the states of Maryland, Pennsylvania and Virginia; the District 

of Columbia; the Chesapeake Bay Commission, a tri-state legislative body; the 

Environmental Protection Agency, representing the federal government; and 

participating citizen advisory groups. 

  
The Chesapeake Bay Program keep a central repository of spatial data and makes that 

data available to the public through an easy to access interface that is accessible through 

only three hyperlinks from the organization’s homepage—an internal structure that is 

conducive to accessing the data.  

 

The concept of accessing and re-purposing the Chesapeake Bay Program’s data for an 

application geared specifically towards providing students with the data and technology 

to develop an identity as watershed citizens raises the opportunity to identify this other 

layer of institutional conditions, which is where the National Geographic Society’s 

Education programs fits in to the picture. The mission of the National Geographic Society 

is to inspire people to care about the planet, and since 1888 they have worked to 

“increase and diffuse geographic knowledge” (National Geographic Society, 2009). In 

the instance of Chesapeake Bay FieldScope, an organization—in this case, the National 

Geographic Society—supported the development of a new technology platform for use in 

the classroom. FieldScope is accessed by classroom groups free of charge, and as it is a 

project of the National Geographic Society’s Education Programs, a division that falls 

under the non-profit side of the National Geographic Society, there are no plans to 

develop FieldScope into a commercial application.  
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In the case of Chesapeake Bay FieldScope, the development of new spatial identities has 

not been explicitly measured at the time of writing of this thesis. The tool is still under 

development and has not been widely rolled out to classrooms across the Chesapeake 

Bay watershed. Plans are under way, through partnerships at the highest level (i.e., 

working with state governments and enjoying explicitly stated support from state 

governors) to the lowest level (e.g,, through direct interaction and training with teachers 

eager to use the technology in their classrooms) to roll out Chesapeake Bay FieldScope 

into more classrooms in the 2009-2010 school year30. A proxy measurement is found, 

however, through widespread enthusiasm and interest in the project, as observed by the 

thesis author, working with the Chesapeake Bay FieldScope project in a professional 

capacity. Teachers and state officials alike recognize the need for students to better care 

about their watersheds, so as to engender a generation of leaders who can manage the 

land, habitat, and estuary that make up the Chesapeake Bay watershed ecosystem. The 

Chesapeake Bay is the largest estuary in the United States with a vast watershed area, and 

it has historically been massively productive, yielding blue crab harvests, striped bass 

catches, and other such resources. But the Chesapeake Bay has seen a major decline over 

the past few decades due to mismanagement, both in the estuary itself through over 

harvesting, and on land from poor development decisions that have seen large inputs of 

fertilizer pollution coming from dense agriculture operations and large loads of sediment 

                                                
30 Reference comes from author’s personal and professional involvement with the project.  
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input, running off or urban surfaces and creating turbid conditions in the water wherein 

sunlight cannot reach the plant communities on the bottom that rely on it.  

 

Advocates are pushing for legislation like the No Child Left Inside act, put before the U.S 

Congress in 200831. Many believe that the key to developing a generation of watershed 

stewards is to first allow them to experience their own watershed. While Chesapeake Bay 

FieldScope is a classroom tool, it offers students the opportunity to connect with their 

watershed via maps and spatial representation definition, as well as sharing data that was 

collected while out in the watershed. This spatial empowerment that results then allows 

this next generation to see their situation—to recognize their watershed citizenship as 

well as the problems facing the watershed—and to possibly effect outcomes through 

revised management and other solutions.   

 

At the time of writing of this thesis, the tool has been piloted in classrooms around the 

Chesapeake Bay watershed region in Washington, D.C. and in cities and towns in 

Maryland and Virginia. The student populations participating in the pilot program range 

from urban youth who have little to no regular connection with natural ecosystems that 

surround and are threaded throughout their city to attending in private institutions located 

on the shores of the Chesapeake Bay. The pilot group of teachers was hand picked to 

                                                
31 http://www.govtrack.us/congress/bill.xpd?bill=h110-3036 (last accessed on April 21, 2009) 
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represent a variety of settings and student populations and so far have reported positive 

results in engaging diverse student populations with the tool32.  

 

2.4 Conclusion 
 
The case in this chapter is an example of a mapping exercise that has enjoyed access 

regimes that were appropriate to the needs of each project, including data and 

technologies that were sufficiently adaptable to project needs, and institutional conditions 

that were conducive to the mapping exercise. In this case, spatial empowerment seemed a 

likely result of the exercise, although since the project was still under development at the 

time of writing of this thesis, a more coordinated study of the results would have to be 

conducted using control groups to look for the differences in results amongst groups. The 

author recommends this as a future course of study for those interested in spatial 

empowerment and formation of new spatial identities using geospatial technologies in the 

classroom.  

  

                                                
32 Anecdotal evidence comes from the author’s personal involvement with the pilot of the project.  
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Chapter 3. Falling Short of Spatial Empowerment: Ushahidi and 
Monitoring Human Rights in Burma 
 
3.1 Introduction  
 
In the previous chapter, the case of the National Geographic FieldScope project was 

considered as an example of a use of a geospatial technology that allowed users to engage 

with maps and data for the end effect of changing an outcome in some way, in this case, 

allowing students who work with the FieldScope tool to better connect with their location 

in the Chesapeake Bay watershed and to develop a new spatial identity as a watershed 

citizen. The project enjoyed favorable access and institutional conditions and is a good 

example of the spatial empowerment that can result when a user is given the ability to 

define his or her own spatial identities.  

 

In this chapter, two cases will be studied that have different objectives and planned 

outcomes, and different levels of success and spatial empowerment due to varying 

conditions in access and the institutions involved. This will help to further construct a 

meaningful framework for planning and implementing mapping projects that aim to 

effect outcomes that allow groups or individuals to achieve spatial empowerment.  

 

The first case of this chapter involves a project initiated by the American Association for 

the Advancement of Science (AAAS) to use satellite imagery to monitor human rights in 

eastern Burma33, a country located in Southeast Asia sharing borders with Thailand, 

                                                
33 Burma was officially re-named Myanmar by the military government in 1989, although many states and 
opposition groups still recognize and refer to the country as Burma. The country name Burma will be used 
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Bangladesh, China, India, and Laos. Burma is run by a military dictatorship and has a 

long history of opposition to democratic forces and subjugation of the people (Steinberg, 

2002). It consists of over a hundred ethnic and ethnolinguistic groups34. The ethnic Karen 

people of eastern Burma have been long oppressed by the Burmese governments, with 

reports of human rights abuses coming from humanitarian and relief organizations 

working in Burma and over the Burma border in and around refugee camps in Thailand35.  

 

AAAS is a scientific organization and professional association, claiming status as the 

largest general scientific society in the world. A major program at AAAS is the Science 

and Human Rights program whose mission is to work with scientists to advance science 

and serve society through human rights36. A project within this umbrella program is the 

Geospatial Technologies and Human Rights program, with a mission to promote and 

engage geospatial technologies in supporting human rights around the globe37. The 

project website offers the following:  

One of the central roles of the AAAS Science and Human Rights Program (SHRP) is to develop and 

promote the application of scientific methods to human rights. SHRP has pioneered the application of the 

forensic sciences, statistical approaches, a range of social science research methods, and the use of 

different types of indicators. A new opportunity presents itself with the application of geospatial 

technologies to human rights. Geospatial technologies broaden the ability of international organizations, 

                                                                                                                                            
through out this thesis. The project at AAAS, which this chapter looks at, also uses Burma to refer to that 
country.  
34 http://en.wikipedia.org/wiki/Myanmar (last accessed on April 21, 2009) 
35 For examples of such reports, see the websites of the Karen Human Rights Group (http://www.khrg.org/, 
last accessed on April 22, 2009) and the Free Burma Rangers (http://www.freeburmarangers.org/, last 
accessed on April 22, 2009) 
36 http://shr.aaas.org/mission.htm (last accessed on April 21, 2009) 
37 http://shr.aaas.org/geotech/ (last accessed April 21, 2009) 
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government agencies, and non-governmental organizations to rapidly gather, analyze, and disseminate 

authoritative information during times of crisis38.  

 

Since the project’s inception, it has spent considerable energies, as evidenced by the 

projects website, in experimenting with the use of satellite imaging technologies in 

monitoring human rights. It has received funding for this project from the Oak 

Foundation, the MacArthur Foundation, and the Open Society Institute. Partnerships 

include work done with Amnesty International and the US Holocaust Memorial Museum. 

The techniques discussed further on in this chapter have been employed in attempts to 

monitor human rights in Darfur, Zimbabwe, the Gaza Strip, and elsewhere. An overview 

of the techniques involved gathering information on the details and whereabouts of large-

scale human rights violations on the ground in Burma (e.g., a burning of multiple 

residential structures in a village) and obtaining satellite imagery of that area before and 

after the reported incident. If the change can be observed on the ground, then the before 

and after imagery can be shared on Google Earth so that advocacy organizations and 

anyone else can see it using the Google Earth program. This technology will be discussed 

further on in the chapter.  

 

AAAS is not an advocacy organization, so it positioned the project in a way that they 

partnered with organizations like the US Campaign for Burma to engage in the advocacy 

that AAAS is supporting with the spatial representations they develop.  The partnering 

                                                
38 http://shr.aaas.org/geotech/about.shtml (last accessed April 21, 2009) 
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organizations, technologies employed, and outcomes of the project will be presented in 

greater detail below.  

 

The second case of the chapter looks at a web-mapping platform deployed immediately 

following the outbreak of violence following the disputed Kenya election in December of 

2007. In this election, the presidential incumbent, Mwai Kibaki, an ethnic Kikuyu, was 

re-elected but the results of the election were hotly disputed (BBC News, 2009). Kibaki 

purportedly beat his opponent Raila Odinga of the Orange Democratic Movement by a 

small margin. Ethnic-targeted violence broke out between ethnic groups on both sides of 

the candidates.  

 

Ushahidi was a web mapping and mobile platform set up immediately following the 

outbreak of violence to document incidents of human rights abuses on the ground in 

Kenya. A simple web map was instantiated on a Ushahidi.com website and users could 

submit incidents of violence to the website via email, mobile phone SMS, and through a 

web form on the website. Project staff would then geo-code39 the information and present 

it to the public on the web map interface. The objective, in part, was to promote peace 

and quell the post-election violence.40 

 

                                                
39 Geo-coding refers to giving a location, described by a spatial indicator such as a street address or relative 
to a building or monument, an exact location on a map and usually assigning it a specific set of geographic 
coordinates (i.e. latitude and longitude).  
40 The full project objectives are discussed by the project coordinator on the following webpage: 
http://www.netsquared.org/2008/conference/projects/ushahidi (last accessed April 21, 2009) 
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The following table outlines the objective and outcomes of each project. In the next 

section, a structured, focused comparison will be employed to investigate why the 

objectives were not fully met by successful outcomes in each case.  

 
 Objectives Outcomes 
Monitoring 
Human Rights 
in Burma 

1) Develop a human rights 
monitoring system using satellite 
imaging technology, Internet-
enabled mapping platforms, and 
citizen monitors to track the 
human rights situation in eastern 
Burma 
 
2) Use the resulting spatial 
representations to deter human 
rights abuses and build support 
for action against these abuses 
through advocacy networks and 
changing political situations.  

1) Realized constraints in system 
developed to monitor human rights 
 
2) Attract significant media 
attention to the project and use of 
technology and use lessons learned 
to further aims of project 
 
3) No measurable change to actual 
human rights situation in that 
country  
 
4) Laid groundwork with project 
for additional work to be done on a 
human rights monitoring system 
with geospatial technologies 

Tracking Post-
Election 
Violence in 
Kenya 

1) Deploy a web mapping system 
that allows for user input via the 
web or mobile device to track 
violence in Kenya following the 
December 2007 contested election, 
especially since it was 
underreported in the mainstream 
media. 
 
2) Support peace in post-election 
Kenya 
 
3) Allow un-named and un-seen 
victims of violence to tell their 
story 

1) Successfully deploy system with 
significant input of data  
 
2) Attract media attention in 
mainstream media and 
blogosphere to the use of 
technology in this context 
 
3) No measurable effect on 
situation in Kenya 
 
4) Laid groundwork with project 
for additional and improved 
deployments of the technology, with 
possibility of better meeting 
objectives  

Table 4. Ushahidi and AAAS in Burma: Objective and Outcomes 

 
The cases introduced above both aim to affect the situations of the mapping subjects—in 

the first case, the affected ethnic Karen people in Burma, and in the second, the victims 
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and potential victims of violence in post-election Kenya. In this section, I use structured, 

focused comparison of the cases to investigate why outcomes were or were not met, and 

why the mapping subjects did not fully enjoy spatial empowerment, as the subjects of the 

mapping exercise in the previous chapter of watershed citizens in the Chesapeake Bay 

region did. The same independent variables presented in the previous chapter will be 

applied here, this time exploring the variance in the variables to show how limits in 

institutional conditions and access to spatial representational technologies can limit the 

success of mapping exercise that aim to change outcomes in some way.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 57 

 Access Institutional Conditions 
Monitoring 
Human Rights 
in Burma  

Subjects lacked access to 
appropriate technology to assist in 
coordinated creation and transfer 
of data representing their 
situation; Subjects of mapping 
exercise did not have access to the 
geospatial technologies used to 
represent their conditions, and 
could not see the end results of the 
mapping exercise.  

Internal institutional conditions 
were strong in terms of 
cooperation between multiple 
partners including AAAS and relief 
groups on the ground collecting 
data, but remained weak in 
engaging the subject of mapping 
exercise; little to no internal 
support on the ground was 
developed.    

 The availability of data (satellite 
imagery) was not consistent, 
imagery was difficult to attain, and 
the data could not fully capture the 
situation on the ground.  

External institutional conditions 
consisted of a military dictatorship 
that offered no possibility of spatial 
identity recognition or 
participation in the mapping 
activity by the subject of the 
mapping exercise, the Karen 
people of eastern Burma. 

   
Tracking Post-
Election 
Violence in 
Kenya 

Subjects of mapping exercise had 
access to mobile technologies that 
were used for submitting data; 
subjects lacked capacity to see the 
end product of their efforts via web 
maps. 

Internal institutional conditions 
were lacking: the impromptu 
exercise did not allow for sufficient 
internal capacity building and 
awareness amongst citizen groups 
in Kenya and a threshold capacity 
for support was not met. 

 The technology was moderately 
adaptable, and allowed for looking 
spatial data of the phenomenon on 
the ground over time.  

External institutional conditions 
were varied: the mapping exercise 
went largely unnoticed by local 
media but was met by support and 
buzz-generating coverage in the 
global blogosphere.   

Table 5. Case Studies 2 and 3: Access and Institutional Conditions 

 

3.2 The Use of Satellite Imagery in Monitoring Human Rights in Burma 
 
This case looks at the American Association for the Advancement of Science (AAAS) 

Geospatial Technologies and Human Rights Program’s work in 2006 to use satellite 
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imagery to monitor human rights in eastern Burma41. AAAS worked with the U.S. 

Campaign for Burma, Amnesty International, small advocacy and relief NGOs in Burma 

and Thailand, and partners in the geospatial industry to use satellite imagery to identify 

incidents of human rights abuse on the ethnic Karen people of eastern Burma42. This 

ranged from looking for evidence of government-managed internment camps in the 

imagery, to corroborating reports of village burnings through identifying those burned 

villages in imagery taken before and after the burnings, and looking at the growing size 

of refugee camps in Thailand, along the Burma’s southeast border.  

 

Advocacy and relief organizations on the ground worked with the affected people to 

collect information on the human rights abuses, and that information would be filtered to 

the organizational headquarters. Most often, it was fellow ethnic Karen relief workers, 

other Burmese and Thai citizens working to collect the information from the ground. 

These groups would then filter information to a team at AAAS via email communication. 

The program staff at AAAS would then try to identify and acquire the appropriate 

satellite imagery from the cooperating partners in the geospatial industry, including 

companies GeoEye and Digital Globe. Often, the imagery would be acquired for free or 

with significant discount43 

 

 

                                                
41 http://shr.aaas.org/geotech/burma/burma.shtml (last accessed April 21, 2009) 
42 On the ground partners included the Karen Human Rights Group, Free Burma Rangers, and the Thailand 
Burma Border Consortium.  
43 Reference comes from author’s personal and professional involvement with the project. 
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Figure 11. Satellite Images of Southeastern Burma: Before and After44  

                                                
44 Images above are taken from the online report of the AAAS Burma project referenced in the footnote, 
accessed online here: http://shr.aaas.org/geotech/burma/burma.shtml (last accessed on April 22, 2009) 
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3.2.1 Limitations of Data 

The mapping exercise employed multiple technologies, each of which proved 

constraining in different ways. To start this investigation of the appropriateness and 

adaptability of the technologies, the use of satellite imagery in the project will be 

explored.  

 

AAAS worked with GeoEye and Digital Globe to obtain high-resolution satellite imagery 

of the affected area. These US-based companies are leaders in the collection of high-

resolution satellite imagery of the Earth and are commercial suppliers of data to the US 

government, companies, and other clients. AAAS developed a relationship with both 

companies over the course of the project, and through previous work in Darfur and 

elsewhere, and often was able to obtain imagery at reduced rates. Although pricing may 

vary between companies and change after the writing of this thesis, a new collection of 

imagery usually requires a minimum area of about 100 sq. km. and goes for around 

$2500. A scene from the company’s archives could cost around $60045.  

 

The nature of the AAAS-led project required the acquisition of satellite imagery in a 

timely manner, to capture photographic evidence for corroborating an on-the-ground 

report of human rights abuse. The location of the project in Burma proved troublesome, 
                                                                                                                                            
 
45 Although the companies don’t publish imagery prices directly on their sites, pricing estimates are 
published on some re-sellers websites, such as this re-seller of GeoEye data: 
http://www.landinfo.com/geo.htm (last accessed on April 22, 2009) 
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as the terrain was mountainous, which posed problems for locating areas of interest in 

scenes, and the landscape was densely populated with tropical forests. The tropical nature 

of the landscape also meant that things that happened on the ground were quickly covered 

up with forest growth.  

 

In a best-case scenario, a report from the ground in Burma would take a few days to get 

to the AAAS offices. Note that at this stage, the mapping subjects—the people on the 

ground in Burma—are still at least a few steps away from the possibility of spatial 

empowerment. From there, communication with partners at the respective satellite 

imaging companies could commence, and a satellite scene was possibly already taken of 

the area and could be pulled from the archives, or more likely the company could task the 

satellite to image the landscape at the specified point at the next opportunity46. This 

usually meant within a day or so, as the satellite system is regularly monitoring any given 

point on Earth at frequently spaced intervals. The satellite system companies informally 

supporting the project were also offering up imagery at significantly reduced costs, as 

cost could otherwise be a limiting factor. This informal support was given on an irregular 

and piecemeal basis, and is not meant to represent a relied upon method for acquiring 

satellite imagery for the purpose of monitoring human rights.  

 

                                                
46 Satellite sensors are constantly orbiting the Earth and have the ability to image most parts of the globe 
within a small window of time (approx. 72 hours). But the sensors are not constantly collecting data, as this 
would prove to return an overload of data. The satellites only image when they are tasked to, usually when 
a paying customer requests the data.  
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Another problematic condition was the interference of cloud cover over the area of 

interest, as this region of the world is subject to monsoon conditions during the parts of 

the year that make imaging the ground difficult. These physical constraints—the 

mountainous landscape, monsoon conditions, and rapid-growth forest—made it such that 

the data being uses, i.e., the satellite imagery, was not perfectly appropriate for the tasks 

at hand and therefore were limiting factors of access. And the industry that has taken 

shape around the acquisition of the data made is such that it is not truly accessible, but 

only through piecemeal cooperation on the part of the companies that are gatekeepers to 

the data.  

 

Reports from the ground sometimes involved the large-scale burning of whole villages, 

or the new development of a prison internment camp in the jungle. These are the types of 

human rights abuses that could be identified in an image. But often they included 

smaller-scale reports of individual shootings of citizens by the military47. This type of 

phenomenon cannot be observed through satellite imagery, as the resolution of the 

imagery does not support it, and the short temporal nature of the physical situation do not 

either. Although it is interesting to note that pictures of this type of violence and human 

rights abuse could be place on a web map to give them spatial context and real spatial 

meaning. Geo-tagging and displaying photos was not an exercise not employed in the 

case of the AAAS work48.  

                                                
47 See an example of one such report from the Free Burma Rangers archive here: 
http://www.freeburmarangers.org/Reports/2007/20070415.html (last accessed on April 22, 2009) 
48 Geo-tagging refers to the assigning of geographic coordinates (i.e., latitude and longitude) to a piece of 
media with the purpose of displaying that media on a map.  
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3.2.2 Participation in Mapping Exercise 

Access was limited for the map subjects, who were passively involved in the exercise. 

The map subject—those in eastern Burma whose rights were being violated—were not 

able to participate in any direct way, nor were they able to see the results of the mapping 

exercise, displayed to audiences far away using platforms like Google Earth, and through 

the project web pages of AAAS and media reports covering the project. In this way, the 

people of eastern Burma whose lives (and deaths) were being mapped and visualized had 

no say or direct role in the exercise, and were therefore passive in their involvement. A 

more active involvement could have occurred at many stages throughout the exercise, 

from the organized participatory collection of data, to more direct outreach to the passive 

subjects to disseminate knowledge of the exercise, to searching for solutions for sharing 

the resulting geovisualization products with the people of eastern Burma. This is not to 

say each one of these more active involvements is not problematic per se, but they are 

merely examples of what a more active involvement could look like.  

 

Collection of on-the-ground data—i.e., reports of village burnings, violence and 

intimidation against peoples, etc.—only involved the affected people in a indirect way, 

with reports trickling to the relief groups across the border in Thailand via dedicated 

individuals collecting the information, etc. The majority of individuals had little 

knowledge of what was being done with the collected information, and even less 

possibility of seeing the results of the activity compellingly displayed on a map.  
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The end result of the mapping exercise was to create maps of the affected areas in Burma 

and across the border in Thailand, using satellite imagery taken after reported incidents of 

large-scale violence to literally visualize these atrocities. The maps were disseminated via 

a project page on the AAAS website. But the more dynamic way of displaying the data 

was through the Google Earth platform. Google Earth makes a world of satellite 

imagery—quite literally—available to an audience via a software program with a virtual 

globe at its core that accesses the Internet to dynamically pull in satellite images from 

Google’s servers. Users can work with the software to easily create geographic 

information and data for viewing on top of the satellite imagery. The product first came 

available as a free download to users in 2005, and continues to be freely available for all 

users who can download it onto a Windows or Mac-based computer.  

 

The project staff at AAAS was able to take the information collected from groups in Asia 

and turn that data into geographic information, or spatial representations of the human 

rights abuses being reported. This process was also pocked with holes however, because 

the information transmitted to the project team often only included place names. And the 

place names did not so easily translate to a real geographic location on the globe. Herein 

lies another constraint—the lack of a consistent place name dataset to be cross referenced 

between languages and local place naming conventions and a lack of usage of geo-

location technology to accurately locate the sites in question. In some cases, the project 
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staff could simply not locate the sites in question due to these constraints, and 

opportunities were wasted.   

 

When place names and locations were able to be accurately identified, and the relevant 

satellite imagery was acquired, the project staff could use the Google Earth program to 

easily create spatial data to represent these locations, and then overlay the data onto the 

satellite imagery, and make this stack of data available for anyone to see using Google 

Earth. 
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Figure 12. Data in Google Earth49 

 

 
 

Figure 13: Before Image in Google Earth50 

                                                
49 A screenshot from Google Earth showing the display of the geospatial data created for the project. A 
visitor to the project site to download a network link and then open that link in Google Earth to retrieve the 
data from AAAS servers. 
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Figure 14: After Image in Google Earth51 

 

3.2.3 Institutional Conditions 

Institutional conditions must be investigated at the different levels at which they affected 

the mapping exercise: internally, externally, and also the facilitating conditions in terms 

of the technologies employed.  

 

                                                                                                                                            
50 A closer view of a “before” image from May 5 2004, showing a small settlement area. The imagery has 
been overlaid onto existing Google Earth imagery. Figures 4 and 5 can also be accessed in a program report 
from AAAS here: http://shr.aaas.org/geotech/burma/burma.shtml (last accessed April 19, 2009) 
 
51 A closer view of an “after” image from February 23 2007, showing the same settlement area with 
apparent damages to structures. This corroborates an arson report fed to AAAS from relief and advocacy 
group working out of Thailand (see reference to report above).  
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Internally, there are a number of NGOs working in tandem to coordinate the mapping 

exercise. The project out of AAAS had funding from groups like the MacArthur 

Foundation and the Open Society Institute, and was building on past work conducted by 

partner groups, like Amnesty International’s Eyes on Darfur project, which had similar 

aims52. Internal support from partners on the ground was less strong, however, as it did 

not directly involve the affected peoples.  

 

The Karen Human Rights Group  (KHRG) recognized the passive role the ethnic Karen 

are often portrayed to be playing since their voices are usually heard through secondary 

sources. KHRG argues for more direct involvement by the Karen in their political and 

human rights situation, as can be seen in the following paragraph from a report published 

in November 200853:  

 

With a disproportionate emphasis on isolated incidents of particularly emotive violent abuses 

in rural areas and a concurrent neglect of the many ways villagers have sought to resist such 

abuse, international journalism and advocacy around Burma has often contributed to portrayals 

of rural villagers as helpless victims passively terrorised by the Burma Army. By marginalising 

the agency of rural villagers in this way, such portrayals have perpetuated the exclusion of these 

individuals from the ongoing political processes which affect them. Citing the personal 

testimonies of over 110 villagers living in Karen State, this report seeks to challenge such 

portrayals and provide a forum for these individuals to speak for themselves about the context of 

                                                
52 http://www.eyesondarfur.org/ (last accessed on April 22, 2009) 
 
53 http://www.khrg.org/khrg2008/khrg0803.html (last accessed April 22, 2009) 
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abuse in which they live and their own efforts to resist this abuse. By highlighting the resistance 

strategies and political agency of villagers in rural Karen State, this report argues that the voices 

of these individuals can, and indeed should, be heard and incorporated into the many ongoing 

political processes that affect them. 

 

Greater institutional support could be developed by including not just the satellite images 

visualizing the human rights abuses on the ground, but also direct voices and 

participation on the part of the affected Karen people. The reports from KHRG and the 

Free Burma Rangers often included pictures and first-hand testimony, yet the maps 

produced by AAAS did not include these. More robust visualizations could have allowed 

for these spatial elements to also be included, which may have added to the impact of the 

resulting spatial representations and the spatial empowerment gained by the mapping 

subject, the ethnic Karen of southeast Burma.  

 

External support was grossly lacking from the other subject in the mapping exercise: The 

Burmese National Army, the perpetrators of human rights in this case. There was little to 

no opportunity to use the created spatial representations to sway the government in any 

meaningful way. The oppositional structures of the Burmese military dictatorship led by 

Senior General Than Shwe limited the possibility for state recognition of the spatial 

representations produced. AAAS did not take an active role in advocacy, as that is not 

their immediate aim. Rather, they worked with the US Campaign for Burma to do so. For 

reasons that cannot be fully explored in this thesis, the Campaign was not able to make 

use of the newly created spatial representations to effect outcomes for the affected people 
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in Burma in some way54. Although, it should be noted that the visualizations may have 

been one piece in a larger effort to attract political attention in the United Nations groups, 

US Congressional groups, and others working in Burma issues. The exact role of the 

visualizations, however, remains uninvestigated.  

 

Media coverage of the exercise was included in a number of popular media outlets, 

including the Washington Post, Wired news blog, and Science magazine55. Yet this was 

also not significant enough exposure to affect an outcome in some way. Later in this 

thesis, the technical constraints outlined in the access conditions for this case will be 

explored to see how changes in access conditions could augment weak institutional 

conditions to guide any future exercise to a different outcome.  

 

 
3.3 Tracking Post-Election Violence with Maps in Kenya 
 
This case looks at the use of mobile and web mapping technology in Kenya to track and 

document violence following the contentious December 2007 elections in that country, 

focusing on a particular technology platform deployed to this, called Ushahidi. This was 

an exercise initiated by technologist groups inside and outside Kenya immediately 

following the elections when violence broke out. These groups banded together to rapidly 

                                                
54 Interviews with the US Campaign for Burma could not be had for this thesis. The author knows from 
professional work on the project that the visualizations had little tangible effect on the situation in Burma.  
55 http://www.washingtonpost.com/wp-dyn/content/article/2007/06/06/AR2007060602414.html; 
http://blog.wired.com/27bstroke6/2007/09/eyes-in-the-ski.html; 
http://www.sciencemag.org/cgi/content/summary/318/5847/29?etoc (articles last accessed on April 22, 
2009) 
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deploy a website to support their map operations, with a map at its core, that would 

display user-submitted reports of violence on the map. The platform was launched with 

the name Ushahidi, at the web address Ushahidi.com56. Ushahidi means “testimony” in 

the Swahili language, spoken throughout Kenya. For the reader to better understand the 

type of technologist to engage in the roll out of a platform like Ushahidi, and to highlight 

the personal bio of a Kenyan working on such endeavors, the author include the short bio 

of Ory Okolloh, Executie Director of Ushahidi57:  

Ms. Ory Okolloh is a lawyer, a political activist and a blogger. She is the co-founder of Mzalendo, a 

website that tracks the performance of Kenyan Members of Parliament, and the co-founder of Ushahidi, 

She was previously a summer associate in Covington and Burling, Washington DC and a Chayes Fellow at 

the World Bank's Department of Institutional Integrity. 

 

She is a frequent speaker at conferences including TED Global and Poptech on issues around citizen 

journalism, the role of technology in Africa, and the role of young people in reshaping the future of Africa. 

She was a contributor to Worldchanging: A User's Guide for the 21st Century and is affiliated with the 

Kenya National Commission for Human Rights. Ory graduated summa cum laude with a B.A. degree in 

Political Science from the University of Pittsburgh, and graduated with a J.D. from Harvard Law School. 

She also writes one of the most popular blogs in the Kenyan sphere at Kenyan Pundit. 

 

The technology behind Ushahidi is a “mash-up” in the truest sense, meaning it is a mix 

and match of technologies that come together to create the Ushahidi platform. One piece 

of that technology mash-up is the map that is dynamically pulled in from Google. This 

                                                
56 The original application is now housed at http://legacy.ushahidi.com/about.asp (last accessed on April 
22, 2009) 
57 http://www.ushahidi.com/management_team (last accessed on April 22, 2009) 
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map is an example of an API, or an Application Programming Interface: A web service 

from a provider—in this case, Google is the provider—that can be embedded in the 

website of a user58. There is often no fee to embed this API in a website (and that is the 

case with the Google Map API embedded in the Ushahidi website) and the “user” can be 

any individual or organization who can engage with the code (JavaScript or other 

scripting laguage) to embed it in a website. The API model is used across the web today 

and is exemplified by companies like Google make available their web mapping services 

for other web developers to build on top of, as can be seen through the plethora of 

popular Google Maps mashups generating buzz across the World Wide Web today59. The 

Ushahidi map pulls in the basic street map that Google makes available for Kenya, which 

includes limited road and place name data60. Organizations can freely embed a Google 

Map into their website and place their geospatial data on top of it by simply registering 

for the service on the Google Maps API site and inputting the code into the 

organization’s website.  

                                                
58 http://en.wikipedia.org/wiki/API (last accessed on April 22, 2009) 
59 The following example of a Google Maps-based mashup published in the mainstream media by 
WasningtonPost.com, on dog park locations in Washington, D.C. here: 
http://www.washingtonpost.com/wp-srv/metro/interactives/dogparks/ (last accessed on April 22, 2009) 
60 Limited data coverage for roads, etc. for developing countries is not uncommon, and although Google is 
a data provider that continues to make improvements in the data availability in those countries, the spatial 
data infrastructure is grossly lacking. This is an area where efforts like Open Street Map introduced in 
Chapter 1 can have a significant impact for the creation of spatial data.  



 

 73 

 

Figure 15: Ushahidi.com site61  

 

The mash-up also includes a database at its core that is populated from user-submitted 

accounts of violence. Users can submit accounts over the web using a simple web form, 

or via mobile phone-enabled SMS, or text message. The small group of technologists 

behind the project would then geo-locate the incidents on the map using whatever 

location information the user provided (if no location information was provided, then 

presumably the incident could not be located and hence displayed on the map).  

                                                
61 The original Ushahidi site, a few months after initial deployment, now archived on the Ushahidi platform 
site at http://legacy.ushahidi.com/about.asp; Figures 20 & 21 taken from the Ushahidi application at 
http://legacy.ushahidi.com/about.asp (last accessed April 22, 2009) 
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Figure 16: Ushahidi web form62 

 

3.3.1 Conditions of Access 

The mapping platform—the basis for the spatial representation of the situation in 

Kenya—was free and relatively easy to implement in a website, from a development 

perspective. Although note, the website implementation certainly took coordination, 

efforts, and technical know-how from the individuals who came together to create the 

                                                
62 A simple web form allows a user to enter basic information (extended information, including option to 
add media is cut off here; the full data submission form can be linked from the main Ushahidi application). 
The data fields include a box to include the nearest town/city, and an optional box to include additional 
geo-location information. 
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Ushahidi platform. But the actual technologies employed were simple for a group with 

pre-existing technical skills.  

 

Since the goal of the mapping exercise was to engage victims and observers of violence 

in submitting citizen-reported content to a central database for archiving and displaying 

on the map, the participatory opportunities must be identified. Users had the opportunity 

to participate through submission of data via mobile phone SMS, email, or through a web 

form on the website. Although statistics on the data submission method of the 100+ 

incidents displayed on the map cannot be accessed, it can be assumed that a substantial 

amount of these were communicated via SMS, given the higher density of mobile 

subscribers relative to Internet users; a recent estimate puts the Internet user penetration 

rate (number of users per 100 people) at 0.3 percent and the mobile phone penetration 

rate at 30.2 percent (Kenya Network of Telecenters, 2008). Regardless of the data 

submission form, the opportunity to directly participate in data submission is there. The 

flip side of this is discussed in the next paragraph and institutional conditions surrounding 

participation are discussed later in this section.  

 

Although techniques for data submission were available to some, a problem lies in the 

inability of the resulting web product and map to be accessed with a mobile handset 

owned by a Kenyan, as the technology in the Kenyan context lacks access to robust web 

browsers or affordable bandwidth or connectivity that would allow significant transfers 
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of data63. This means that a given user of the platform—and presumably a victim or 

observer of violence—could use a mobile phone to submit data to the system, but could 

not see the results of that SMS on the map over their mobile phone. This is only a one-

way participation. Note, that this also assumes user ability to submit data in the first 

place—another contextual caveat to consider—although no direct data on this possibility 

will be included in this thesis.  

 

Although access in terms of participation was lacking, the data being used in the mapping 

platform was somewhat adaptable to the needs of the project, as it allowed the spatial 

display of violence-incident data over time on a map. To meet the objective of 

documenting violence on a map, the technology allowed for this type of spatial 

representation.  

 

Identifying locations on the map also seemed to be a a limiting factor, much in the same 

way it was in the Burmese context: Users submit data based with some type of location 

information (e.g., place name) but the place name not always being easily located on the 

map with accuracy. Although in the Ushahidi case accuracy was less important, because 

the geo-location was not essential for identifying a specific point in a satellite image 

where change can be noticed. Instead, the map underneath merely gives context to the 

data created on top of it, a different but still powerful type of spatial representation.  

 
                                                
63 A Kenyan mobile handset user may be doubly locked out of the possibility of accessing more robust web 
applications over the phone, with financial restraints on paying for the data and the lack of technology to support this 
feature.  
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The web-mapping platform also included a section on how visitors to the site can help, 

and information and links to cooperating organizations and groups working to relive the 

situation. This is a helpful service and augments the spatial representations for achieving 

the objectives.  

 

3.3.2 Institutional Conditions 

Ushahidi is not the only example of SMS and mobile phone technology used to spread 

word of violence in Kenya following the election. In fact, SMS was used to incite ethnic 

violence amongst groups, a situation wherein one violent message can be spread virally 

by receivers of the message forwarding on and so on. One such example reads (NPR 

News, 2008): 

“Fellow Kenyans, the Kikuyu’s have stolen our children’s future...we must deal with them in 

a way they understand...violence.” 

 

Goldstein and Rotich out of Harvard’s Berkman Center for Internet and Society, in a 

report published nearly twelve months after the incident, conduct an assessment of the 

use of SMS for inciting ethnic violence versus using the same technology (and in the 

same situation) to promote peace and unity (Goldstein & Rotich, 2008). Goldstein and 

Rotich classify these into examples of technology use for predatory violence and for 

supporting civil society, concepts essentially at odds with each other. Civil society must 

continue to develop and engage in the use of technology if it is to come out the winner in 

this battle.  
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In terms of the Ushahidi case and institutional conditions, a better-prepared civil society 

in Kenya armed not only with the Ushahidi platform, but additional means of message 

communication for supplementing the exercise, could have benefited the overall struggle 

between violence and peaceful negotiation. Internal institutional conditions were weak 

due to the impromptu and spontaneous nature of the mapping exercise. The vast majority 

of Kenyans witnessing the violence, and being victimized by it, were not likely aware 

that the Ushahidi site had launched (nor can we know if they would have found it 

relevant or helpful to their lives; this question largely remains outside the scope of this 

thesis), but were capable of person-to-person communication via SMS. But regardless, 

Kenya was filled with activism immediately following the election, and dozens of 

incidents were reported, entered into the database, and displayed on the Ushahidi map 

(see Figure 17 below for an example of a data submission displayed on the map). Had a 

larger campaign for the mapping exercise been rolled out ahead of the election, or in a 

more coordinated way on the ground, perhaps even more users could have taken 

advantage of the mapping platform. 
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Figure 17: Violence on the Ushahidi map64 

 
External conditions largely involve various supporting parties, often parties that facilitate 

the exercise in some way. The media is often a facilitator and disseminator of 

information, and Ushahidi was picked up in the blogosphere by technologists, 

technologists with an interest in human rights, fans and developers of mash-ups, etc 

(Globe and Mail, 2008; Goldberg, 2008; Sullivan, 2008). 

 

                                                
64 A user-reported incident of violence is geo-located on the Ushahidi map, accessed from 
http://legacy.ushahidi.com/about.asp (last accessed by April 21, 2009) 
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The question of affecting outcomes in this case cannot be directly answered, so it must be 

answered anecdotally. Since the outcomes cannot be measured quantitatively, a question 

is then, did it affect individuals through their use of the platform, or at the organizational 

level, by adding to a media presence that pressured resolution of the post-election 

conflict?  

 

Since the question cannot be fully answered here, it makes sense to turn to Ushahidi in 

2009 to see where it has gone, based on its experiences with this initial deployment in 

post-election Kenya. Following the initial deployment, the platform was re-purposed for 

use in South Africa during the wave of xenophobic attacks that occurred in urban and 

peri-urban areas around Johannesburg and elsewhere65. The same data models and 

methods were used. Again, the exercise made created buzz in the relevant blogospheres 

and mainstream media outlets (Bahree, 2008). Improvements in the platform and data 

collection techniques were integrated for later deployments of the platform, including in 

conflict areas of the Democratic Republic of the Congo and in the Gaza Strip66. 

Additional methods of data reporting include the use of the Twitter platform, and the 

presentation of the mapped data is augmented by additional analysis features, and news 

displays. From the Ushahidi website:  

Ushahidi plans to make the Ushahidi mapping tool available globally for free. After initial testing with 

NGO's the tool will be distributed to interested parties and organizations, and the Ushahidi team will 

provide technical customizations and support as needed. 

                                                
65 http://www.unitedforafrica.co.za/ (last accessed April 22, 2009) 
66 http://drc.ushahidi.com/; http://labs.aljazeera.net/warongaza/ (articles last accessed April 22, 2009) 
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In this case study, the spatial empowerment was difficult to measure given the lack of 

insight into the tangible outcomes for individuals and groups on the ground. But it should 

suffice to say that given an opportunity to tweak the access and institutional conditions on 

the ground, the possibility for spatial empowerment would increase. These include the 

internal institutional conditions that build support for the mapping exercise amongst the 

mapping subjects and access by the mapping subjects to the resulting spatial 

representations, and the external institutional conditions that would allow the spatial 

representations to be disseminated and leveraged for maximum impact.   

 

The case also compared a system of crowdsourced human rights monitoring against open 

forums for discourse—both employing SMS technology—to show how a moderated 

community with specific messaging and objectives is potentially able to help in a crisis 

situation, where a more open forum lays vulnerable to instigators who can use the same 

technology for harm.  

 

3. 4 Conclusion 
 
In the two cases presented above, the objectives tied to the use of geospatial technologies 

were not fully met, and the users and subjects of those mapping exercises did not achieve 

spatial empowerment. Limiting factors have been identified throughout that kept each 

mapping exercise from achieving its objectives fully. These included the use of 

technologies and data that were not fully appropriate to the given objective, and 
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conditions around the use of a technology that were not conducive to the exercise. In the 

case of AAAS working in Burma, the use of Google Earth as a platform for 

disseminating the spatial representations and visualizations of burned village huts was 

innovative but did not allow for the mapping subjects to see the results; the lack of good 

spatial data in Burma made the exercise of collecting information for the maps 

problematic. In the case of the Ushahidi mapping platform in Kenya, the lack of 

knowledge about the mapping exercise on the ground and the particular use of 

technology did not allow for sufficient internal institutional support. These limiting 

factors will be revisited in the following chapter with recommendations on how they can 

be properly considered for future implementations.  
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4. Conclusion 
 
4.1 Theoretical Contributions 
 
This thesis introduces spatial empowerment as a particular type of empowerment that can 

be gained when individuals and groups engage in the defining of spatial representations 

of personal or collective geographies that can lead to changed outcomes, identities, 

interests, or institutions. Empowerment that can come from the use of geospatial 

technologies has been a topic of much discussion, particularly in the last few years of the 

20th century when participatory mapping technologies had been around for long enough 

for practitioners and scholars to begin to form a body of theory and methods around its 

use. A 1998 session of the US-based National Center for Geographic Information and 

Analysis titled Empowerment, Marginalization, and Public Participation GIS67, included 

debate on whether participatory mapping exercises using geospatial technologies were 

empowering to the masses, or if this empowerment was only available to smaller groups 

with the capacity to engage with the technologies. These are legitimate questions and 

concerns and define the scholarship of the time. As technologies continued to progress 

and geospatial technologies became available and accessible to more people, the 

dominating scholarship in this area moved away from a discussion of the have and have-

nots towards more critique on the specific methods of the technologies and the particular 

social epistemologies that they support (Elwood 2006b; Kwan 2003). Scholars and 

practitioners began to develop theory and method that pushed geospatial technologies in a 

direction wherein they would not only be available and accessible, but support flexible 

                                                
67 http://www.ncgia.ucsb.edu/varenius/ppgis/ (last accessed April 22, 2009) 
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and adaptable data types that better captured spatial phenomena on the ground not so 

easily represented by points, lines, and polygons. 

 

This thesis builds on the bodies of literature referenced above to suggest that the 

possibility of spatial empowerment amongst users of geospatial technologies is increasing 

with continued development and use of networked technologies for facilitating geospatial 

data sharing and knowledge. But it caveats that the technology alone is not the driver of 

this empowerment, but instead empowerment can be limited by the institutional 

conditions and access to appropriate and adaptable technologies and spatial data. The 

term spatial empowerment is also broken down into different types to differentiate the 

type of instrumental power that can result when groups and individuals participate in the 

defining of their geographies and the meta-power that can also result from this. 

Instrumental power refers to the ability to effect outcomes, usually in some measurable 

way that can be quantified. Meta-power, as defined by Singh and others (Singh 2002; 

Krasner 1985), refers to empowerment found when identities, interests, and institutions 

fundamentally change, in this case facilitated by the use of geospatial technologies and 

user participation. This type of power is often less tangible, as it may not offer 

measurable outcomes in the immediate, but it is no less meaningful.  

 

Building off meta-power—a sub-type of spatial empowerment—this thesis also addresses 

the changing social epistemologies that maps and spatial representations privilege. This 

builds off of the work of medium theorists like Marshall McLuhan and political scientists 
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like Benedict Anderson (McLuhan 2003; Anderson 2006) to ask what types of 

communities and imagined geographies are participatory mapping exercises supporting. 

It goes just beyond the exercise, though, to include the technologies being used to convey 

the spatial representations, as is the essence of medium theory. Deibert in his work 

Parchment, Printing, and Hypermedia (Deibert 1997) traced how various media have 

helped facilitate the emergence of particular social epistemologies over time. So from this 

thesis we can ask what particular social epistemologies are geospatial technologies 

supporting? 

 

 In the cases investigated in this thesis, we saw multiple instances of alternative 

communities being imagined and supported, so fundamental shifts in the way 

communities are constructed are evident. In the first case investigating National 

Geographic FieldScope we saw a community of watershed citizens developed, supported 

by a geospatial technology in the classroom that allowed students to make understand the 

relationships part of this new identity and to take part in engaging in their citizenship 

through adding water quality monitoring data and geo-tagged media to a community of 

fellow watershed citizens.  

 

In the second empirical chapter we saw two cases in which alternative communities were 

privileged. In the first case, the ethic Karen people were the subjects of a mapping 

exercise in which they marginally took part. Although spatial empowerment was not fully 

realized in this exercise and spatial identities were not changed for the Karen people (at 
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least not observed in this investigation), the representation of the ethnic Karen to the 

audiences that connected with the mapping exercise through media reports and through 

the project dissemination on Google Earth allowed the situation of the ethic Karen in 

Burma to be internalized as a real and tangible event and human rights abuse. Although 

spatial empowerment remained external to the actual mapping subjects, this 

internalization of the situation in Burma on the part of other citizens around the globe 

opened up the possibility of institutional change through political means and increased 

leveraging power for advocacy groups like the US Campaign for Burma.  

 

The third case investigated the use of participatory reporting and mapping of violence 

following the contested December 2007 presidential election in Kenya. In this case, 

violence stemmed from ethnic tensions between opposing groups. In this case, spatial 

empowerment was not fully had by the mapping subjects, due to limiting institutional 

conditions and access. The Ushahidi mapping exercise did allow for the possibility of 

new imagined communities by joint participation in an exercise meant to highlight and 

quell the ethnic violence, allowing the violence to be shared and internalized through 

representation on a map constructed through user participation. I argue that this 

internalization of shared experience of violence facilitate through a participatory mapping 

exercise—just as in shared global citizenship with the Karen people—can affect actions 

and outcomes.  
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Taking the theory of spatial empowerment further and tying it more directly with 

pedagogy to build support for the use of geospatial technologies in education settings, the 

author builds off the concept of critical place-based pedagogy (Gruenewald 2003) to 

suggest that this type of pedagogy can be achieved with geospatial technologies under the 

right conditions. Critical place-based pedagogy pairs critical pedagogy as developed from 

the work of Paolo Freire and others, which challenges students to question beliefs and 

practices of domination and oppression and calls for tying learning first to the local level 

and expanding in scale from there as a way supporting understanding for complex 

relationships and local sustainability. When users engage with mapping technologies and 

participate in defining of spatial representations, they are engaging in critical place-based 

pedagogy by challenging already-established maps and spatial representations and 

building on their own knowledge of the local, and possibly making relationships to the 

global (or other scales of outlook).  In this way, this thesis has made a significant 

contribution to the theory of participatory mapping practices to suggest that their 

application in education and advocacy settings, with an eye towards critical place-based 

pedagogy, can greatly add to the empowerment these types of exercises often aim to 

achieve.  

 

4.2 Suggestions for additional scholarship 
 
Additional scholarship is needed on the relationships of new actors in geospatial 

industries—how are companies interacting with citizen groups, NGOs, government 

entities, etc.? How can we expect to see the geospatial industry move forward based on 
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historical precedence and factoring in new realities of the times (e.g., a privatized satellite 

imaging industry, and a societies where mobile phones are the main facilitators of virtual 

communication). Although relationships between actors, new and old, has changed 

significantly such that new actors are actively engaging in the production and 

dissemination of spatial representations, these relationships could be explored further. If 

the role of new actors is to continue and to grow over time, these relationships should be 

fully explored so that benefits can be had by the greatest number of people, and spatial 

empowerment will not be marginalized to a minority.  

 

Another gap to be addressed further is the changing power structures behind maps. 

Harley first brought the idea of maps as tools of power into the mainstream with his many 

works on the use of maps by states to manipulate social epistemologies and build power 

(Harley 1988; Harley 1989). It is clear that the power structures have changed, and this 

thesis has proved the possibility of spatial empowerment when the map subjects 

participate in the defining of their geographies, but it has fallen short of developing 

theory to guide the study of state-nonstate relationships in participatory mapping and the 

interplay of power between these groups. Continued study of the volunteered geographic 

information (VGI) phenomenon is also recommended.  

 

4.3 Empirical Framework for Spatial Empowerment 
 
This thesis developed an empirical framework for assessing outcome-focused geospatial 

projects in education and advocacy. The framework developed considered both education 
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and advocacy projects, as these types of cases are inherently outcome-focused and aim to 

change the outcomes for an audience in some way, either instrumentally or less directly 

through identity formation and development of a more critical nature in navigating spatial 

relationships. These cases all shared the use of cutting-edge technologies and platforms—

albeit different platforms for each exercise. The geospatial industry is constantly 

changing and the developed framework is a good starting point for, and pre-assessment 

of, geospatial projects.  

 

A reader need not turn farther than the independent variables to identify two areas that 

can be focused on in any assessment of a geospatial project. The first independent 

variable, the institutional conditions surrounding the project include internal and external 

elements. By considering these both, a project planner can take the opportunity to 

identify any potential gaps in a project that might preclude the project from resulting in 

true spatial empowerment. Participatory projects cannot be implemented in silos nor in 

vacuums. For successful outcomes, they should be given the holistic treatment that 

considers factors that can contribute to successful outcomes from multiple angles.  

 

In terms of access, the framework offers a new perspective on access that calls for critical 

assessment of the appropriateness of data and technologies to the situation, taking into 

account the social context of the project, and then nature of the phenomena on the ground 

the project aims to represent. Adaptability in data is also called for, as the more adaptable 
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a data type is, the more a user can modify it to fit the needs of the project, or to better 

represent the spatial phenomena.  

 

4.4. Technical Considerations 
 
From all of the cases included in this thesis, concrete examples were presented of how 

technology could be shaped to better support citizen and organization engagement with 

geospatial technologies for effecting outcomes in some way.  

 

In the first case of the National Geographic FieldScope project, a web-based mapping 

platform was launched for classrooms to engage with data about their watersheds. A goal 

of the project was to help students better connect with their watersheds with the desired 

outcome of developing a more knowledgeable citizenry who will use their knowledge 

and skills to better manage the Chesapeake Bay watershed or other ecosystem units. The 

web-based GIS pulled together data from multiple sources, some of the data in static 

form and some as dynamic web services. Aggregating of the data took significant human 

resources, since the data came from diverse sources. Although, as mentioned in the 

empirical chapter covering the case, the Chesapeake Bay Program is an example of a 

public partnership between federal and state agencies that has done a good job of 

aggregating their data and making it available over the web to a public audience. They 

not only make raw spatial data available, but also published maps for audiences that will 

not find raw spatial data relevant.  
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With the merits of the Chesapeake Bay Program pointed out, a policy recommendation 

follows for continued work on behalf of spatial data owners—often different levels of 

governmental organizations—to make their data available as web and web map services 

for easy ingestion into web applications by constituents, NGOs, and other parties in need. 

Web delivery of datasets is now possible with relative ease, using data structured in an 

XML format and through web services and software architectures like SOAP and 

REST68; but continued development of human capital for architecting appropriate 

systems, and for making transitions from old systems to this new suggested delivery 

system are needed. Spatial data, information and systems architecture, and web 

development/programming are three fields that all interplay to make well-architected 

systems possible. These three fields are represented within different university 

departments and vocational programs, and this recommendation also suggests continued 

and expanded interplay between these fields for preparing a crop of well-suited 

individuals for ensuring the construction of such systems.  

 

It is also not enough for organizations to work in silos when constructing such systems, 

but instead they must work together to ensure coherent and consistent data delivery to the 

groups that need it. The Chesapeake Bay Program shows us a good example of this, but 

with a system that could be improved through more dynamic delivery of their data69.  

                                                
68 http://en.wikipedia.org/wiki/Representational_State_Transfer; http://en.wikipedia.org/wiki/SOAP 
(articles last accessed April 22, 2009) 
 
69 The Chesapeake Bay Program does not engage in significant web delivery of their data, but they do 
aggregate large amounts of data and make it publicly available; it  is recommended to the program to 
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Better delivery of data in the case of Ushahidi and the AAAS mapping exercise in Burma 

could also benefit the cases and their outcomes. With the Ushahidi platform, mobile and 

web-submitted data was then displayed on a website. The website was not optimized for 

viewing on mobile handsets and access was lacking for the mapping subjects, since this 

group did not have access to the necessary hardware and Internet connectivity to view the 

end products.  

 

From this discussion of web-delivered data, the role of web-delivery can be grouped into 

two areas: The web-delivery of spatial data to databases for later display on a map of 

some type; and the web-delivery of spatial data to end users for effecting outcomes in 

some way. 

 

How would the outcomes of the Burma exercise change if real-time data was submitted 

to a central repository in a dynamic way so that the atrocities could be better documented 

and revealed through a web mapping system and public-facing website? This might 

involve the use of geo-locating phones for submitting geo-tagged data that could then 

easily be filtered and displayed on the resulting map or analyzed by a project team. A 

significant opportunity for improved outcomes would present itself if the proper systems 

architecture had been developed and was accessible to the NGOs on the ground in 

Thailand and Burma that were collecting the data.  

                                                                                                                                            
expand their work in this area. other web services used in the National Geographic FieldScope project include real-
time data from NOAA buoy monitoring stations in the Chesapeake Bay. 
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The National Geographic FieldScope project saw user inputs of data to a central database 

and that data was then displayed on a map accessed over the web. But this exercise, too, 

was limited in that data was collected in the field using water quality monitoring 

equipment, but then had to be entered into the system back at a computer workstation. 

Mobile submission of this data could be a potential enhancement to the process that 

would allow more instant participation in the mapping exercise. In all of the cases, then, 

it can be summarized that the use of mobile technologies for engaging in spatial 

representation definition was lacking, and a policy recommendation following would 

suggest that in addition to the improved delivery of data over the web, improved access to 

mobile platforms to sync up with these web systems, or potentially entirely independent 

of them, would be a major enhancement to the mapping exercises. Frontline SMS is an 

example of a software program that was developed with advocacy in mind to allow 

NGOs to better communicate with members and other NGOs efficiently using SMS 

mobile technology70. It also allows for two-way communication, and the next generation 

of Ushahidi deployments has employed the technology to synch with their web mapping 

systems, to better support the user input of data.  

 

Location technology on mobile handsets would also be a helpful added enhancement to 

the technology stacks suggested for all of these cases. Location technology is becoming 

more common in high-end mobile handsets used across the globe, but it should not be 

                                                
70 http://www.frontlinesms.com/ (last accessed April 22, 2009) 
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considered widespread relative to the total number of handsets in use today, and none of 

the cases presented used mobile handsets with location technology in any way. Note that 

location technology no longer consists of just GPS-enabled phones, but also hybrid 

location technologies (often referred to as XPS) that use combinations of GPS, cellular 

network location triangulation techniques, and wi-fi positioning.  

 

Access to web-based technology in the classroom is also an issue that needs continual 

address to get schools to a point where classrooms across districts, states, and nations can 

all benefit from the delivery of web-based technology and content. In the case of National 

Geographic FieldScope, the participating schools in the mid-Atlantic region of the U.S. 

had good access to broadband technologies in the classroom that made the mapping 

exercise possible. But access levels vary greatly across states and in other countries, and 

the technology set-ups in individual schools and classrooms are much too diverse to 

cover in this section. But a recommendation of this thesis is for improved broadband and 

computer hardware access in all schools.  Beyond raw access, capacity to teach with 

geospatial technologies and apply them across disciplines is also grossly lacking, due in 

part—at least in the U.S. context—to the lack of geography education in the national 

education standards. The state-level support observed in Maryland and surrounding states 

for the FieldScope tool is an encouraging move that may be translated into policy action 

at a later date. State and federal support for the use of geospatial technologies in the 

classroom is one way of moving our education system in a direction that helps to develop 
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a future generation of leaders capable of the spatial thinking that is necessary for 

managing the complex world in which we live. 

 

 

4.5 Policy Considerations 
 
The 1992 Land Remote Sensing Policy Act opened the satellite imaging industry to 

private industry and shaped the way that satellite imagery would be collected and 

disseminated, leading to the current landscape in which companies like Google purchase 

large amounts of imagery for exposing through services accessed over the web or through 

Internet-enabled platforms like Google Earth71. This new reality is largely shaped by the 

market forces that made it possible for companies like Google to offer up imagery in this 

way. But as was seen in the case of AAAS working to secure imagery for human rights 

monitoring in Burma and elsewhere, access to consistent imagery remained a problem. 

Digital Globe and GeoEye are not the only satellites in orbit and offering imagery to 

market. SPOT Image, a French company with roots in the earliest deployment of 

commercial satellites for imaging, has plans to deploy a new system of imaging satellites, 

referred to as the Paleides system, in conjunction with the French space agency, CNES72. 

ImageSat International is another company, based out of the Netherlands Antilles with 

offices in Tel Aviv, Israel and Limassol, Cyprus, that has entered the high-resolution 

imaging scene more recently and has new satellite imaging systems planned for 2009 and 

                                                
71 http://geo.arc.nasa.gov/sge/landsat/15USCch82.html (last accessed April 22, 2009) 
72 http://www.spot.com/web/SICORP/1862-spot-image-exclusive-civil-and-commercial-operator-of-the-
pleiades-satellites.php (last accessed April 22, 2009) 
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beyond. The company works closely with national security forces around the globe, and 

has low-orbiting satellites that can quickly be tasked to collect images on the ground, 

quicker than higher-orbiting satellites from companies like GeoEye73.  

 

There is an obvious opportunity for the human rights community—which involves 

NGOs, governments, and other—to work with policy makers and private industry to 

better develop a system that is dedicated to the monitoring of human rights. This system 

might involve special access to certain satellite systems, such as the low orbiting EROS 

system from ImageSat International, for collecting time-sensitive imagery and for 

dedicated imaging of sites at risk, such as a village under threat of attack. This suggested 

system would necessitate significant political backing, which AAAS and their partners in 

Amnesty International, the US Holocaust Memorial Museum and elsewhere may have the 

opportunity to garner if their current system is presented in a compelling way.  

 

Related to the policy recommendation on a more coordinated system of satellite imagery 

for monitoring human rights, is the use of satellite systems in locating technology that 

enables the widespread collection of spatial data across the globe. As presented in the 

third chapter of this thesis, the use of mobile handsets for collecting and transmitting data 

for use in spatial representations is lacking due to technology constraints with mobile 

phones available to potential collectors of this data. Technology constraints include the 

inability of most mobile handsets to collect positioning data from GPS satellites or other 

                                                
73 http://www.imagesatintl.com/ (last accessed April 22, 2009) 
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means. The positioning ability of mobile handsets could be enhanced by allowing for 

access to GPS data, but also through the deployment of other location systems, like XPS 

discussed in that chapter, involving the use of wi-fi and cellular networks for positioning.  

 

The last policy recommendation of this thesis is inspired by the participatory approach to 

the collection of spatial data today, a phenomenon often referred to lately as volunteered 

geographic information (VGI) as described by spatial data scholar Michael Goodchild 

(Goodchild 2007) and others. As was seen in the case of Burma, local place names did 

not translate to public databases of geo-located places, so when a report came in to the 

project staff at AAAS of a village burning, for example, this village could not be located 

in the satellite imagery. This is one instance of an area wherein local-level, locally 

produced spatial data could be helpful. The larger VGI movement sometimes involves 

non-state actors, as is the case of Open Street Map discussed in the introductory chapter, 

but also can involve state actors, such the USGS and federal agency partners coordinating 

the National Map Corps program, which enlists distributed citizen assistance for 

collecting local-level data to be added to the US National Map74. Whether collected by 

non-state or state actors, however, those studying spatial data, participatory mapping, and 

related fields should keep a close eye to this phenomenon to make sure that data 

volunteered by citizens remains open to citizens, and not kept in closed vaults. 

                                                
74 http://nationalmap.gov/TheNationalMapCorps/ (last accessed April 22, 2009) 
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