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The implementation of geospatial products and services in Virginia can be described as nothing 
short of “explosive”. This follows national trends. Recent reports suggest that the demand for 
geospatially literate workers is increasing so rapidly that the workforce needs are not being met. 
 
Virginia has a solid foundation to develop quality geospatial educational programming supported 
by various software license agreements to with ESRI which provide ArcGIS in every public 
middle and high school, community college, and 4-year college/university in the Commonwealth. 
However, a more targeted strategy to deliver geospatial education is warranted. 
 
Old Dominion University and the Virginia Geospatial Extension Program conducted an extensive 
geospatial survey to assess the existing & future geospatial workforce needs, and to target the 
development of geospatial educational programs in the Commonwealth to meet these needs. 
Results from the survey will be provided, and a geospatial educational plan, based on the survey, 
will be presented. 
 
 
 
 
 
 
BACKGROUND 
 
The concept for the survey was formulated several years ago by Dr. Tom Allen as a tool to assess 
the GIS educational preferences in the southeastern Virginia GIS community.  Dr. Allen, then the 
Director of Geography at Old Dominion, is now the Co-Director of the Center for Geographic 
Information Science at East Carolina University. His original localized survey was completed 
with the specific intent of informing and guiding the GIS curriculum at Old Dominion University.   
By the summer of 2006 a much needed update was performed.  The survey was recreated with an 
expanded scope and redistributed to the Hampton Roads geospatial workforce.   
 
Concurrent with the deployment of the 2006 Hampton Roads survey, the Virginia Geospatial 
Extension Program was in the initial phase of formulating its own survey to address similar issues 
at a statewide level.  The parallel interests of Old Dominion and VGEP led to a natural 
partnership in the development and dissemination of the Virginia Geospatial Workforce 
Assessment Survey (VGWAS).    The survey was created with the express goal of identifying 
the workforce demand for geospatial technicians across the Commonwealth and the essential 
competencies needed by technicians in the current and future workplace.   The survey also 
attempts to derive the educational content, level, and delivery method of the most perceived value 
to geospatial industry. 
 
 



SURVEY INSTRUMENT DEPLOYMENT  
 
This survey instrument consists of an easy to navigate webpage interface that guides respondents 
through a series of questions targeting four areas: demographics, technical orientation, employee 
skills, and preferred training.   The survey consists of ten single web pages, designed so that all 
questions are visible, thereby eliminating the need for user scrolling.  The survey was constructed 
using the Inquisite™ brand survey creation software and is locally hosted on an ODU server.   
 
Audience:  Public & Private Sector professionals employed in geospatially oriented fields. 
Participation:  100% voluntary 
Respondent incentives/compensation:  none 
Delivery Methods:  A web link to the survey was widely distributed via email, at local user’s 
group meetings, through the Virginia Geospatial Newsletter, and at statewide GIS industry 
conferences.    
 
Upon completion of the primary survey, the respondent’s web browser is redirected to an optional 
screen that allows for the entering of personal contact information.  However, personal 
respondent information is not linked in any way to actual survey responses.   
 
Survey results are automatically tabulated by the survey software once per day and are available 
to the investigators in a variety of formats.   Generalized results are intended to be distributed via 
the Virginia Geospatial Newsletter and possibly other informational sources within Virginia’s 
geospatial community.        
 
The survey welcome screen and an example response screen are show below:    
      
 
 
 



 
 
PRELIMINARY RESULTS 
 
The information derived from survey responses may be loosely categorized into one of the 
following classes: industry demographics, technical profile, employee skills, preferred training.  
A brief summary of the results within each category is presented below.  
 
Industry Demographics 
 
Survey respondents were well mixed in age. Males outnumbered females nearly two to one.  Over 
90% of respondents are college graduates.  Approximately half of these have advanced/graduate 
degrees.    
 
Nearly 70% of respondents work for local, regional, or state government agencies.  Private sector 
employers accounted for only 6% of respondents.   Industry affiliation response rates were as 
follows: 
 
Real Estate  1.69 % 
Map Publishing  1.12 % 
Defense and Intelligence 2.81 % 
Education  12.92 % 
Engineering  3.37 % 
Government Administration 30.90 % 
Health and Human Services 5.62 % 
Transportation  5.06 % 
Utilities  6.18 % 
Conservation and Natural Resource Management 13.48 % 



Software Developer 0.56 % 
Systems design and consulting 1.12 % 
Other (includes Federal government) 15.17 % 
 
       Total       100.00% 
 
The average reported GIS experience per respondent was 9.5 years.  The number of GIS staff per 
organization averaged 27.   
 
Respondents were asked to report a general salary category, rather than a specific number.  A 
large majority of respondents reported being salaried employees with yearly wages falling 
between thirty and seventy thousand dollars.  The response categories of $30k - $49k and $50k - 
$69k received nearly equal numbers of selections.   
 
Of those respondents claiming knowledge of their firm’s geospatial hiring needs, approximately 
50% indicated that additional GIS staff are expected to be hired in the next year or two.  This 
number jumps to 90% when the same question is asked in reference to the next five to seven 
years.   
 
Respondents were also asked the following two questions regarding the geospatially-oriented 
challenges within their organization.  
 
As related to geospatial technology, which of the following workforce issues is your 
organization/department experiencing? Mark all that apply: 
 
lack of skills  14.54 % 
lack of training  19.29 % 
recruitment  9.20 % 
retention  12.76 % 
greater demand than available trained staff 21.07 % 
difficulty finding candidates with sufficient skills 16.32 % 
Other  6.82 % 
 
 Total 100.00 % 

 
What is the PRIMARY challenge in meeting your GIS goals? 
 
staff time  30.90 % 
data availability  5.62 % 
staff expertise  13.48 % 
lack of prior examples/project templates 2.25 % 
project scope > staff size 14.61 % 
lack of resources or funding 21.91 %  
insufficient technology 2.25 % 
Other  8.99 % 
 
 Total 100.00  % 
 
 
Staff time, size, and lack of expertise were cited as the primary challenge by 58% of respondents.  
Lack of resources and funding were also a major concern (21%).  One inference that may be 
drawn is that the problems of staff size and time may be exacerbated by a lack of staff skilled 
with skills in critical geospatial technologies.     
 



Technical Profile 
 
A number of survey questions were geared towards understanding the technical environment 
within the respondent’s organization.  Given that the technology and facilities available at 
training centers often differ greatly from those of the workplace, an understanding of “real world” 
conditions and constraints is key to curricula development.  
 
Respondents were asked to describe whether their GIS is centrally oriented (server-based) or 
distributed (workstation-based):  33% indicated it was centrally-based, 18% indicated it was 
distributed, and 44% indicated it was a combination, with the remainder indicating they did not 
know. 
 
Not surprisingly, 56% of the respondents indicated that their organization currently serves maps 
online, and 66% indicated they plan to in the future.  
 
Over 80% of the respondents integrate GPS data and create their own GIS data.  Roughly 70% 
reportedly integrate remotely sensed imagery into their GIS projects.  
 
Roughly 68% of the respondents indicated that their organizations maintained their own 
metadata; 45% using the FGDC standard, 21% using their own (it should be noted that the 
Virginia standard is a subset & compatible with the FGDC standard).  This leaves over 30% of 
respondents that either did not respond or answered that they are not aware of what metadata 
format is used.  These figures appear to suggest that proper metadata training and documentation 
remains a serious issue.   
 
Employee Skills 
 
Respondents were asked to rate, on a scale of 1 to 5, the utility or benefit of the following GIS-
related skill sets.  The ranking system was as follows: 5=Most, 4=very, 3=somewhat, 2=not very, 
1=minimal. 
 
Percent of respondents giving a most beneficial rating of 5 
Entry level GIS software skills    54% 
Map projections & coordinate systems  35% 
Spatial Database development   33% 
Internet mapping & Web GIS   32% 
Cartography     31% 
Spatial Analysis and Modeling   31% 
GIS project management   29% 
GIS programming    29% 
Systems design & Enterprise GIS  28% 
GPS & field methods    21% 
Photogrammetry & Photointerpretation  15% 
Remote Sensing & Digital Image Processing 14% 
Land surveying fundamentals   12% 
Statistics & Mathematics   11% 
3d visualization & simulation   6% 
 
 
Percent of respondents giving a very beneficial rating of 4 
 
Spatial Database development   39% 
Map projections & coordinate systems  38% 



GIS programming    37% 
Spatial Analysis and Modeling   36% 
GIS project management   36% 
Internet mapping & Web GIS   34% 
Cartography     34% 
GPS & field methods    34% 
Statistics & Mathematics   28% 
Entry level GIS software skills    26% 
Systems design & Enterprise GIS  26% 
Photogrammetry & Photointerpretation  26% 
Land surveying fundamentals   22% 
3d visualization & simulation   20% 
Remote Sensing & Digital Image Processing 19% 
 
As expected, these lists are strongly correlated.  Strong technical skills appear to be at a premium.  
The highest ranked skills (by mean) are Entry level GIS software skills (4.3), Map projections & 
coordinate systems (4), and Spatial Database development (3.9). Internet mapping, project 
management, and programming skill all had mean rankings of 3.8.   
 
Preferred Training 
 
When asked for their preferred training method, over one-half of the respondents preferred 
intensive (i.e. 1 to 5 day) geospatial training opportunities, over slower-paced (i.e. traditional 
college) training opportunities.  

 
 
When asked to identify three training opportunities from a list of 8 different training mechanisms 
that had previously been identified as successful strategies for long-term sustainability of the 
geospatial technology workforce, the top three choices were: on-the-job training 84%, a 4-year 
university 60%, and vendor specific training 55%.   
 
When asked for a preference regarding training days & times, respondents seem to equally prefer 
“on the job” weekday and anytime internet based-training, followed by traditional classes on 
weekday evenings, and then weekday daytimes (in order of preference). 
 



If everything else (i.e. instructor, topic, etc.) were equal, how far were respondents willing to 
travel to attend a 1-3 day geospatial workshop/ training sessions? 
 

 
Nearly a full third of respondents indicated that they would travel any distance for geospatial 
training workshops.  The fact that over another fourth would travel up to 2 hours for this type of 
training may give some indication that it is perhaps the quality and content of the training that is 
the primary determinant of participation, rather than travel time.     
 
 
CURRENT SURVEY STATUS 
 
Some basic conclusions can be drawn from the survey results to date. 
 

•   workforce has strong educational background, 90% have attended college    
•   workforce is age and salary diverse  
•   municipal organizations are the primary drivers of GIS employment in Virginia 
•   hiring of additional GIS employees is expected by 50% of respondents 
•   staffing issues are the primary challenge to the success of GIS programs and projects 
•   workforce is highly technical and demands technical education 
•   workforce is adult and requires GIS education that compliments the work day (i.e. web 

  delivered or evening courses) 
•  GIS educational programs should also focus on project management & communications 

 skills 
 
The survey has now become an integral component of the NSF funded grant program titled 
Geospatial Technician Education through Virginia’s Community Colleges (GTEVCC).  This 
initiative is administered by the Virginia Space Grant Consortium with the purpose of creating a 
robust geospatial educational community and core GIS training programs in Virginia’s 
community colleges.  Results of the VGWAS are to be directly employed in this effort to provide 
insight into regional workforce differences and to guide the development and sharing of new GIS 
curriculum.  
 


