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Introduction 

An important part of the Comprehensive Economic Development Strategy (CEDS) is a review of the St. 

Mary’s County economic structure and performance.  There are broad expectations that the statistics 

and analyses contained in this report will provide clear guidance on the County’s economic development 

goals.  Communities throughout the nation have held similar expectations of their own reports and the 

reasons for these expectations are also widely assumed to be obvious.  This assumption has in fact been 

so prevalent over the years that the rationale for the inclusion of certain statistics, the use of certain 

data sources, the inclusion of certain analyses, and how planners and citizens should interpret all of this 

information have all but disappeared from most reports like this one.   

Recognizing that many citizens, elected officials and “citizen planners” who serve on CEDS planning 

committees do not work with these statistics and data sources on a regular basis, we have prepared a 

brief primer that answers questions like what statistics do we look at and why; what data sources do we 

use and why; how does geography influence the statistics and our interpretation of them; and how 

might the key findings be used in the planning process?  In short, the primer seeks to help the citizens of 

St. Mary’s County better understand how to think about and interpret widely used planning statistics.  

The statistics and data primer is included as Appendix 1 and readers are encouraged to take a moment 

to review it in order to better understand the analysis that follows.  

 

Organization of the study results 

This report offers a modest departure from many similar reports in the order and organization of how 

the study results and findings are presented.  Notably, demographic data covering statistics on 

population, gender, race, education, household composition and the like are presented at the end of 

this report, while employment and income are presented first and second.  Demographics are often 

presented first in studies like this one, and readers often skip over the demographics section to get to 

sections on employment and income that tend to be of greater interest to economic developers.  One 

observation is that while the premise that the demographics provide the context for understanding the 

economic data may be technically correct, in practice it is often the economic data that provides both 

context and purpose for understanding the demographic data. 

The main body of the report includes six sections:  Employment; Income; Industries & clusters; 

Establishment locations, zoning & real estate; Employment dynamics; and Demographics.  Each section 



 

then presents the relevant statistics along with discussion of what they measure and why they are useful 

to strategy development, broken down into measures of central tendency, distribution, growth, and 

geography.  This discussion is followed by a summary of key findings revealed by the analysis for that 

section.  Each section concludes with a discussion of how the findings might inform the development of 

an economic development strategy. 

 

Employment 

Increasing employment is arguably the central purpose of economic development and therefore 

providing a clear understanding the employment statistics is a key goal of this section. 

Statistics and Results 

Central Tendency 

Key employment statistics include the number of people employed in the county in absolute terms and 

as a percentage of the total workforce.   The latter is more often given as the unemployment rate rather 

than an employment rate. 

 

Figure 1:  Employment in St. Mary's County MD 2008 - 2014.   

Total employment for St. Mary’s County as of July 2014 was 53,341 (figure 4). 

The unemployment rate as of July 2014 was 6.5% (figure 5). 



 

Data source LAUS. 

 

Figure 2:  Unemployment rate in St. Mary's County, MD 2008 - 2014. 
Data source LAUS 

Distribution 

The distribution of employment in St. Mary’s County shows the influence of federal as well as state and 

local government as major employers in the county accounting for one third of all county employment.  

Federal government accounted for 21% of total employment in March 2014. 

 State and local government accounted for 11.7% of total employment in March 2014. 

Private sector employment accounted for the remaining 67.3%.  (QCEW, figure 6) 



 

 

Figure 3:  Distribution of employment by public / private sectors. 
Data source: QCEW. 

 

However according to LAUS -which counts self-employment while QCEW does not- combined public 

sector employment (federal, state and local) accounted for 30.1% of county employment.  Private sector 

and self-employment accounted for 65.1% and 4.8% respectively.  The differences in these percentages 

compared to the QCEW percentages on the preceding page illustrate some important considerations 

when interpreting and using the statistics presented in this report.   

First, both sets of numbers are “true” in that they accurately represent the data collected by the 

different sources.  They are slightly different because they measure slightly different components of 

employment in different ways and for different purposes.  Second, the differences should provide a 

sense of the precision with which these statistics should be interpreted.  For example, under QCEW 

public sector employment (federal, state and local) accounts for 33.7% while under LAUS it represents 

30.1%.  Under both it is reasonable to say that public sector employment accounts for about one third of 

all County employment.  Third, if the CEDS sets specific quantitative goals and seeks to measure 

progress based on changes in employment data it will be important to use the same source consistently 

and to be sure that the data source is documented. 

Federal, state and local government account for 30.1% 

Private sector employment accounts for 65.1% 

Self-employment accounts for 4.8% (LAUS) 



 

Employment distribution by industry also presents a useful perspective as shown in figure 7.  About 40% 

of the County’s jobs are high-skill service-sector jobs including professional services, education, 

healthcare, finance, and information.  Manufacturing, wholesale trade, transportation and warehousing 

comprise a little over 10%.  Retail, arts, hospitality, food service and personal services make up just over 

22%.  The balance of jobs are comprised of public administration (18%), construction (9%) and 

agriculture (1%). 

 

Figure 4:  Distribution of employment in St. Mary's County, MD 2008 - 2012. 
 Data source: QCEW 

 

Growth / Change 

Since 2009 the employment numbers have generally been moving in the right direction. 

Since 2009 employment in the county has increased at an annual average rate of 1% (figure 4) 

Since 2009 the unemployment rate has decreased at an average annual rate of 0.4% (figure 5) 

Since 2004 self-employment has generally been counter-cyclical to wage employment (figure 8) 



 

 

Figure 5:  Self-employment and wage employment St. Mary's County, MD 2004 - 2012.   
Data source: BEA 

Geography 

 

Figure 6:  Federal Employment in Maryland counties, March 2014. 
 Data source:  QCEW. 



 

 

Figure 7:  Federal employment as a share of total county employment in Maryland counties, March 2014. 
 Data source: QCEW. 

 

  



 

Additional Indicators 

The Harvard Cluster Mapping Project produces a number of additional metrics and performance 

indicators.  Figure 10 shows four key performance drivers along with St. Mary’s County’s ranking among 

3,221 U.S. counties. 

 

Figure 8:  Economic performance indicators St. Mary's County, MD 1998 - 2013.Data source: 
Harvard Cluster Mapping. 

 

Among these indicators private non-agricultural employment from 1998 – 2013 may be particularly 

useful.  The 2013 employment figure of 28,844 is generally consistent with, but slightly lower than 

QCEW private sector employment statistics identified earlier even after adjusting for agricultural 

employment.  Again, the differences are due to different data collection and estimating methods and 

systems.  The growth rate over that period of 2.21% ranks 20th among 3,221 U.S. counties.  While this is 

impressive, it is also a function of the relatively small size of St. Mary’s county relative to other U.S. 

counties.  Likewise, the GDP per capita and labor force participation rate may be a bit overstated due to 



 

the fact that the number of jobs in the county is larger than the workforce, as will be discussed under 

the Employment Dynamics section of this report. 

 

Key findings on Employment 

Central tendency 

 Total employment for St. Mary’s County as of July 2014 was 53,341 (figure 4). 

 The unemployment rate as of July 2014 was 6.5% (figure 5). 

 

Distribution by sector (QCEW) 

 Federal government accounted for 21% of total employment in March 2014. 

 State and local government accounted for 11.7% of total employment in March 2014. 

 Private sector employment accounted for the remaining 67.3%.  

 

Distribution by sector (LAUS) 

 Federal, state and local government account for 30.1% 

 Private sector employment accounts for 65.1% 

 Self-employment accounts for 4.8% 

 

Growth / Change 

 Since 2009 employment in the county has increased at an annual average rate of 1% 

(figure 4) 

 Since 2009 the unemployment rate has decreased at an average annual rate of 0.4% 

(figure 5) 

 Since 2004 self-employment has generally been counter-cyclical to wage employment 

(figure 8) 

 Between 1998 and 2012 the employment growth rate has averaged 2.21%.  Given the 

relatively modest variations in the rate over that time period this measure may provide 

a reasonable baseline estimate of expected growth over the planning period. 

 

Geography 

 The distribution of federal employment by county suggests that Montgomery County 

and Harford County, MD may be comparable counties in terms of the influence of 

federal employment as a share of total employment.  However, both counties have 

significantly larger total employment figures. 

 Changes in GDP per capita and the labor force participation rate should be considered 

with the caution that the number of jobs in the County is greater than the county’s 

workforce making it an employment destination. 

How these findings might be used 

In addition to providing a baseline employment growth rate of 2.91% - which could identify realistic 

employment growth targets - the employment data may be useful in developing self-employment 



 

strategies as well as identifying industry sectors for self-employment and workforce training (grow-your-

own) strategies. 

 

Income 

Statistics and Results 

Central Tendency 

Measures of central tendency include average (mean) annual pay (wages) for the county and median 

household income for households in St. Mary’s County.  

   

Average annual income  

Average pay provides an indicator of how much establishments in St. Mary’s County are paying workers.   

 

Figure 9:  Average annual pay (all employment) in St. Mary's County, MD 2007 - 2013. 
 Data source: QCEW. 

 

Median household income 

Households are the primary purchasing unit in the economy.  Measures of household income therefore 

provide an indication of purchasing power within the county.  Typically, the distribution of household 

Average annual pay in 2013 was $62,082. 

 

Post-recession growth in average annual pay from 2009 – 2013 was 3.4% 



 

income is skewed to the right, meaning that there are a large number of households with low incomes 

and a few households with very high incomes.  With this type of distribution, measuring average 

household income would yield a higher number than median household income, suggesting that many 

households have more purchasing power than they actually do.  We therefore use median income as a 

more accurate reflection of the purchasing power of a typical household. 

 

Distribution 

Average annual wages by federal / private 

It is widely understood that federal wages are typically than private sector wages in St. Mary’s County.  

Understanding what the difference is and how each influences the overall average wage is one indicator 

of the scope of influence federal employment has on the County’s economy. 

 

 

Figure 10:  Average annual pay by federal and private sector, 2007 - 2013 St. Mary's County, MD. 
Data source:  QCEW. 

 

Average annual wages by industry sector 

Different industries have significantly different employment and wage structures.  Developing strategies 

to grow and attract industries requires understanding the impact that such growth will have on both 

employment and average wages.  Strategies may be targeted to increasing employment, increasing 



 

average wages, or both.  Understanding the distribution of average wages by industry can help focus 

those strategies on appropriate industries. 

 

Figure 11:  Average annual pay by industry sector 2012 with state rank, St. Mary's County MD.   
Data source:  StatsAmerica / BLS. 

 

Income distribution by household income groups  

Understanding the distribution of household income is important to many strategic decisions that go 

into the CEDS, especially in terms of housing and retail strategies which in turn influence the growth or 

decline of construction industries.  The distribution may also influence appropriate choices in terms of 

workforce development strategies and business attraction, which go hand in hand.  Both tend to target 

specific wage and skill levels, and the distribution of household income provides one indicator of 

whether such strategies are appropriately focused on the County’s resident population. 

 

2012 Median household income of $86,209 

6th highest in Maryland; 29th highest in the US 

2014 Median HH income was $84,686 

US rank was 45th (StatsAmerica) 



 

Growth and change over time 

From 2000 to 2010, median HH income grew the fastest in the state at 67.1% 

 

 

Figure 12:  Household income distribution 2012 for St. Mary's County, Maryland, and US.   
Data Source: StatsAmerica / US Census. 

 

Geography 

 

Figure 13: 2012 Household Income in Maryland.  Source:  ESRI. 

 

Key findings 

Central tendency 



 

 Median household income for the county was $84,606 in 2014, 45th highest out of 3,221 

counties in the US. 

 Average annual pay in 2013 was $62,082. 

 

Distribution by sector 

 Federal wages were significantly higher than other sectors including private sector 

wages in the County. 

 Wages for public administration were the highest in the state in 2012, as were wages for 

Transportation and warehousing. Professional and technical services were 4th highest in 

the state.  Manufacturing wages were 8th highest in the state, while all other sectors 

were much less competitive statewide.  

 The distribution of household income does not reflect a normal distribution.  Rather, it 

reflects the growing gap between households with relatively low income and 

households with high income.   

 

Growth / Change 

 Median household income declined by 1.8% between 2012 and 2014.  

 From 2000 to 2010, median HH income grew the fastest in the state at 67.1%, with 

modest decline in the rate since 2010. 

 post-recession growth in average annual pay from 2009 – 2013 was 3.4%. 

 

Geography 

 The distribution household income is predominantly in the upper two income segments 

($62,000 - $82,000; and > $82,000) for most of the county.  The most significant area of 

lower-moderate income ($39,000 - $53,000) falls in the census tracts around Lexington 

Park.   

 

How these findings might be used 

The income distribution data reflects the well-known challenge of the division between the rural, lower 

income agricultural economy and the high-tech, high-income economy driven by defense, with relatively 

little in between.  Targeting jobs and wages in the middle income segments is important to helping St. 

Mary’s county achieve a more balanced economy. 

  



 

Industries & Clusters 

Industry cluster refers to a group of interconnected firms in related industries and associated 

institutions in a particular field that compete but also cooperate (Porter, 2000). Clusters could affect 

economic development in at least three ways: (1) increasing productivity of constituent firms or 

industries, (2) stimulating innovation, (3) enhancing the formation of new business. This section 

identifies local competitive advantage for industry clusters in St. Mary’s County (Location Quotient 

Analysis and Shift Share Analysis) and where the cluster activity is spatially concentrated (Hot Spot 

Analysis). The economic development policy should acknowledge the clusters where St. Mary’s county is 

strong and focus on the development opportunities presented by both local economies and by the 

broader market.  

Statistics and Results 

Central Tendency 

Key industry cluster statistics include employment of clusters and the location quotients in the county. 

Location quotient analysis identifies local competitive advantage for industry clusters. 

Top cluster by location quotient, according to StatsAmerica/QCEW  

In 2012, there were 3 industry clusters whose employment LQs are higher than 2, including defense & 

security, business & financial services, and information technology & telecommunications.  The 

StatsAmerica clustering report also indicated strength in the Energy cluster.  However, after further 

investigation this was determined to be a “false positive” cluster result due to the high concentration of 

engineers in St. Mary’s County.  NAICS 54171 Physical, engineering and biological research has a location 

quotient of 7.34 for St. Mary’s County according to the Bureau of Labor Statistics.  This false result was 

generated by the StatsAmerica analysis and not by the U.S. Cluster Mapping analysis due to differences 

in the ways that the two sites define clusters.  While US Cluster Mapping clusters are exclusive meaning 

that each NAICS code is assigned to on and only one cluster.  Stats America clusters are non-exclusive.  

Each NAICS code may be included in all the clusters that they contribute to.   In St. Mary’s County, NAICS 

54171 pertains to the defense & security cluster, not energy. 

In 2012, the defense & security industry cluster has the highest employment LQ (4.95) and the most 

employment (11,451) in the county. Business & financial services industry cluster has a LQ of 2.19 and 

an employment of 8,141. Information technology & telecommunications industry cluster has a LQ of 2.1 

and an employment of 3,388.   



 

Table 1 Key Industry Clusters from StatsAmerica.  Data source: StatsAmerica / QCEW 

Industry cluster Employment, 2012  Employment LQ, 2012 

Defense & security 11,451 4.95 

Business & financial services 8,141 2.19 

Information technology & 

telecommunications 
3,388 2.1 

 

Within industry clusters, some industries or subclusters exhibit local competitive advantage in St. Mary’s 

County.   According to StatsAmerica/QCEW in 2012, the top 6 industries that have employment LQ 

higher than 2 include: Architectural and engineering services, management and technical consulting 

services, scientific research and development (which includes NAICS 54171), office administrative 

services, computer systems design and related services, and support activities for air transportation.  

High employment LQ indicates that the concentration of these 6 industries in St. Mary’s County is higher 

than the national average.  

Table 2  Data source:  StatsAmerica / QCEW 

 

All of the 6 industries that exhibit strength experienced employment growth from 2004 to 2012.  

However, the growth for different industries is driven by different factors.  According to net change of 

employment, from 2004 to 2012 management and technical consulting services industry and scientific 



 

research and development industry grew the fastest in the county than in the rest of the US. 

Employment of management and technical consulting services industry has increased by 742 or 92%. 

Employment of scientific research and development industry has increased by 566 or 108%.    

According to the change in employment LQ from 2004 to 2012, management and technical consulting 

services industry and scientific research and development industry experienced an increase in 

employment LQ. Employment LQ for management and technical consulting services industry increased 

from 3.53 to 4.3. Employment LQ for scientific research and development industry increased from 3.32 

to 5.39. The statistic suggests an increase in concentration of these two industries in St. Mary’s County.  

From 2004 to 2012, employment LQ decreased for architectural and engineering services, office 

administrative services, computer systems design and related services, and support activities for air 

transportation. The statistic suggests a decrease in concentration of these four industries in St. Mary’s 

County. 

According to shift-share analysis, from 2004 to 2012, both national growth effect (National Share) and 

industry mix effect (Industry Share) in these 6 industries are positive, which implies that the national 

economy and the performance of the specific industry did well and led to increase in employment in St. 

Mary’s County.  Computer systems design and related services industry and support activities for air 

transportation industry have negative local share effect (Local Shift). Local factors in St. Mary’s County 

actually led to a decrease in 332 employees in Computer systems design and related services industry 

and 100 employees in support activities for air transportation industry. The results suggest that the 

increase in employment in these two industries is mainly attributable to the booming industries 

themselves rather than local factors.    

Architectural and engineering services industry and office administrative services industry have positive 

but small local share effect. Local factors in St. Mary’s County led to an increase in 10 employees in 

architectural and engineering services industry and 4 employees in office administrative services 

industry. However, the increase in employment in these two industries still mainly attribute to the 

booming industries themselves, considering the industry mix effect is much higher than local share 

effect in these two industries.  

Management and technical consulting services industry and scientific research and development 

industry have very large positive local share effect. Local factors in St. Mary’s County led to an increase 

in 390 employees in management and technical consulting services industry and 479 employees in 



 

scientific research and development industry. These two industries should be highlighted in the 

economic development strategies for St. Mary’s County, because the increase in employment in these 

two industries mainly attribute to local factors in the county. Management and technical consulting 

services industry and scientific research and development industry present the local competitive 

advantage in St. Mary’s County during 2004 to 2012.  

Industries connected to Management and technical consulting services and scientific research and 

development through input-output flows are shown in figure x.  These industries are organized into four 

sub-clusters, one of which includes most of the local (downstream) non-basic supporting industries.  The 

Telecom and Publishing cluster largely represents upstream customers for industries in the two main 

clusters.  The structure of the two main clusters is markedly different.  The Management and technical 

consulting services cluster exhibits a classic star pattern which suggests that growth in this industry will 

have limited multiplier impacts on the St. Mary’s economy.  The scientific research and development 

cluster exhibits a more complex structure and a denser, more interconnected network.  This suggests 

that every dollar of growth in these industries will flow through more network nodes, increasing the 

multiplier effect.  Concentrating resources and effort in this cluster will yield higher overall impacts. 

 

Top cluster by employment, according to Harvard Cluster Mapping Project  

Figure 29 identifies top ten traded clusters by employment in St. Mary’s County, among which business 

services, transportation and logistics, hospitality and tourism, distribution and electronic commerce, and 

education and knowledge creation are the top 5 clusters.   Business service is the largest cluster and has 

an employment of more than 10,000 in St. Mary’s County.   

 



 

 
Figure 14:  Industry cluster portfolio. 
Data source:  Harvard Cluster Mapping Project 

Distribution 

Within industry clusters, some industries or subclusters exhibit local competitive advantage in St. Mary’s 

County.   According to StatsAmerica/QCEW, in 2012 the top 6 industries that have employment LQ 

higher than 2 include: Architectural and engineering services, management and technical consulting 

services, scientific research and development, office administrative services, computer systems design 

and related services, and support activities for air transportation.  High employment LQ indicates that 

the concentration of these 6 industries in St. Mary’s County is higher than the national average.  



 

Table 3   
Data source:  StatsAmerica / QCEW 

 

According to Harvard Cluster Mapping Project, four subclusters (engineering services, computer 

services, business support services, and consulting services) within business services cluster have high 

employment specialization in the county.  The engineering services sub-cluster in St. Mary’s County 

ranks 48 in the nation and has more than 4,000 employees.  

 
Figure 15:  Business services cluster - employment by sub-cluster for 2012, St. Mary's County MD (with US rank).   
Data source:  US Cluster Mapping Project. 

 

Growth / change 



 

All of the 6 industries that exhibit strength have experienced employment growth from 2004 to 2012.  

However, the growth for different industries is driven by different factors.  According to net change of 

employment, from 2004 to 2012 management and technical consulting services industry and scientific 

research and development industry grew the fastest in the county. Employment of management and 

technical consulting services industry has increased by 742 or 92%. Employment of scientific research 

and development industry has increased by 566 or 108%.    

According to the change in employment LQ from 2004 to 2012, management and technical consulting 

services industry and scientific research and development industry experienced an increase in 

employment LQ. Employment LQ for management and technical consulting services industry increased 

from 3.53 to 4.3. Employment LQ for scientific research and development industry increased from 3.32 

to 5.39. The statistic suggests an increase in concentration of these two industries in St. Mary’s County.  

From 2004 to 2012, employment LQ decreased for architectural and engineering services, office 

administrative services, computer systems design and related services, and support activities for air 

transportation. The statistic suggests a decrease in concentration of these four industries in St. Mary’s 

County. 

According to shift-share analysis, from 2004 to 2012, both national growth effect (National Share) and 

industry mix effect (Industry Share) in these 6 industries are positive, which implies that the national 

economy and the performance of the specific industry did well and led to increase in employment in St. 

Mary’s County.  Computer systems design and related services industry and support activities for air 

transportation industry have negative local share effect (Local Shift). Local factors in St. Mary’s County 

actually led to a decrease in 332 employees in Computer systems design and related services industry 

and 100 employees in support activities for air transportation industry. The results implies that the 

increase in employment in these two industries mainly attribute to the booming industries themselves 

rather than local factors.    

Architectural and engineering services industry and office administrative services industry have positive 

but small local share effect. Local factors in St. Mary’s County led to an increase in 10 employees in 

architectural and engineering services industry and 4 employees in office administrative services 

industry. However, the increase in employment in these two industries still mainly attribute to the 

booming industries themselves, considering the industry mix effect is much higher than local share 

effect in these two industries.  



 

Management and technical consulting services industry and scientific research and development 

industry have very large positive local share effect. Local factors in St. Mary’s County led to an increase 

in 390 employees in management and technical consulting services industry and 479 employees in 

scientific research and development industry. These two industries should be highlighted in the 

economic development strategies for St. Mary’s County, because the increase in employment in these 

two industries mainly attribute to local factors in the county. Management and technical consulting 

services industry and scientific research and development industry present the local competitive 

advantage in St. Mary’s County during 2004 to 2012.  

This report features novel analyses of innovation networks.  These networks are comprised 

primarily of the people and organizations involved in innovation and the connections they 

share through those innovation activities.  Science, Technology and Innovation (STI or 

herein simply ‘innovation’) is a process comprised of several different types of activities 

including research, invention, proof-of-concept, commercialization, and diffusion.  These 

activities are carried out by people in various roles – researchers, inventors and 

entrepreneurs for example; and the organizations (companies, institutions, agencies, etc.) 

that they are connected to.  Other people and organizations in the network may be involved 

in supporting roles – providing funding, resources, ideas, know-how or social capital that 

helps the innovation process advance.  In the network models people are represented as 

‘nodes’ or ‘vertices’, and are connected to each other by lines (called ‘ties’ or ‘edges’) 

representing the relationships connecting them.   

The various activities produce both tangible and intangible outputs including publications, 

intellectual property (IP), startups, prototypes and products.  Figure 1 shows a 

representation of innovation activities along with inputs and outputs.  These outputs may 

be connected to each other (and to certain inputs) through citation relationships.  For 

example a patent (IP) may cite publications describing concepts important to the patent; or 



 

a journal article (publication) may cite a research grant (input) that supported the 

research.  These products of innovation activities are also connected to the people and 

organizations involved through author, inventor, founder and ownership ties. 

Another important set of relationships (what we call a ‘relation’ in network terminology) is 

location.  People and organizations are associated with specific places where they live, 

work and engage in various innovation activities.  In many cases people and organizations 

are associated with multiple places, making it difficult to assign a single location attribute 

to them.  To resolve this we include places as nodes or vertices in the network.  The 

locations of people and organizations involved in innovation activities are then 

represented by ties to those place nodes. 

In theory, given perfect knowledge of every activity and relationship (and unlimited 

computing power), a complete innovation network representation could be constructed.  

However in reality many if not most innovation activities are undocumented or 

proprietary.  Nevertheless, robust partial network models may be constructed from 

available data sources.  While incomplete, these models are remarkable in what they reveal 

about the structure of the innovation ecosystem.  By layering multiple data sources and 

relations we are able to construct useful models of the core of that ecosystem.  Since 

network models are inherently open, additional data may be added at any time.  Thus the 

network models that we produce are ‘base’ models which users may continue to refine 

over time with additional data.  A listing of data sources including both ‘base model’ and 

potential sources is shown in table 2. 
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Administrative Records Direct / Indirect Data Primary Data Collection Citations Publications Social Media 

Patent Data 

• Applications 

• Grants 

• Assignments 

Open Source 

• CrunchBase 

• AngelList 

Organizational Structure 

• Universities 

• Companies 

• Regions / governance 

Patent Cites 

• Patent chain 

• Other cites 

Journal Publications 

• Coauthoring 

• Institutional 

• Publication 

Twitter 

NIH 

• Projects (funded research) 

• Abstracts 

• Related docs / patents 

Reference / Research Data 

• Universities + consortia 

• Federal Labs 

• NBER, BEA, BLS, Census 

Collaborations 

• Project-based networks 

• Formal / informal 
support networks 

Journal Cites 

• Citation chains 

• Coauthoring 

• Institutional 

Other 

Scholarly 

Pubs 

• Coauthoring 

• Institutional 

• Publication 

• Scholarly reports 

LinkedIn 

NSF / NASA 

• Projects (funded research) 

• NASA / NSF source 

• NSF only source 

Proprietary 

• D & B, Hoovers, Mfg News 

• Implan, REMI 

• NETS 

Accelerators / Incubators 

• Internal networks 

• Inter-
organizational 
networks 

Other Cites 

• Books 

• Web 

• General media 

• Subscript
ion 
networks 

ListServ 
networks 

Web / General 

• Blogs 

• General pubs 

• Op-Eds 

• Professio
nal 
reports 

SBIR / STTR 

• Projects (funded research) 

• Phase I / II 

• Company Profiles 

University Research 

• Sponsored research 

• Licensing 

other Academia.edu 

Other / pending sources 

• STAR METRICS 

• WIPO / IPC 

• NIST 

Intermediaries 

• Economic Dev. Orgs 

• Professional Associations 

• Conferences 

other Other social 
media 

Table 4: Sources of data for network analysis 

 

Innovation Events 

Documented milestones in the innovation process 

Innovation Activities 
Research, discovery, invention, development & commercialization of new or improved products and services 

Many if not most innovation activities are not documented 



 

model from these data sources it is useful to think of each innovation activity in terms of an 

‘activity network’ comprised of the people, organizations, places and documents (outputs) 

associated with that activity.  The information necessary to model these activity networks 

may be extracted from individual documents or records in our data sources.  By themselves 

activity networks are not very interesting or useful.  However when all of the activity 

networks are aggregated together they form more complex networks through shared 

nodes and overlapping connections.  The process of extracting activity networks from 

source documents and then combining them into larger product or innovation networks is 

depicted in figure 1. 

 

Figure 16: Every activity involves a network that can be modeled from information provided in the source documents. 

 

Once the larger innovation network is assembled we use network analysis software (in this 

case NodeXL) to identify specific subnetworks called connected components.  Connected 

components are subgraphs in which every node is connected to every other node by a path, 



 

and are not connected to any other nodes in the supergraph (complete network).  In many 

cases connected components end up being the networks of individual companies.  In other 

cases the connected components may reveal organizations that are connected to each other 

through collaboration or through shared people.  These cases may also represent merger 

and acquisition activity, or they may represent funding or ownership ties.  Whatever the 

reason, connected components with more than one organization should be investigated 

further to determine the reason(s).   

Using NodeXL we may group vertices by connected component then represent the network 

using the ‘group-in-a-box’ layout which presents each connected component in a separate 

box.  The largest component is always in the upper left corner and the smallest is always in 

the lower right corner of the graph.  As will be discussed later, this arrangement ends up 

providing a useful organizing structure for targeting economic development strategies 

based on the size, complexity and stage of development of the components. 

While connected components are useful in revealing organizational structures they are 

primarily descriptive.  Industry cluster theory is based on the defining idea that clusters 

involve networks of organizations and people that are connected through collaborative and 

competitive relationships.  For example firms may be connected through supply chain 

relationships, or they may be competitors in the same market, drawing from the same 

labor pool.  Organizations may also be connected to each other as (actual or potential) 

collaborators or competitors in terms of innovation.  While we often do not have data on 

actual cluster relationships we can model potential relationships that may then be verified 

by economic developers in the field.   



 

To do this we introduce a new relation (technology clusters) involving a new type of tie 

(weak ties) between our existing people and organization vertices.  Weak ties may be 

thought of as potential ties based on mutual connection to a third node.  In this case that 

third node is a technology classification – for example patent classifications, keywords, 

topics and the like – that describe a specific technology field.  These classifications may be 

extracted or derived from the individual source documents.  Documents with similar 

technology classifications would be weakly connected, thus generating weak ties between 

their respective organizations and people. 

Data Sources and Network Relations included in this report 

The networks modeled and analyzed for this report included data from the following 

sources: 

 Patents – USPTO 

 Research Grants – NIH, NSF, NASA 

 Proof-of-Concept / Commercialization Grants:  SBIR/STTR Phase I and Phase II 

Data sources under development / available for later inclusion include the following: 

 TEDCO funding 

 University of Maryland, College Park – sponsored research & licensing data 

 CrunchBase data1 

 Federal contract data from USASpending.gov2 

                                                           
1
 This source has recently become proprietary and restricted.  Negotiations on the continued use of the data are 

ongoing. 

https://www.usaspending.gov/Pages/default.aspx


 

See table 1 for a full list of available / potential data sources. 

Records were extracted from the listed data sources according to the following criteria: 

 Record date between 1/1/2010 and 7/30/2015 (application date for patents; 

award date or contract start date for all others 

 Records in which any party listed on the document other than federal government 

agencies had an associated location in St. Mary’s County, MD; or any records 

associated with Maryland research universities (primarily Johns Hopkins and 

member institutions in the University System of Maryland including University of 

Maryland College Park, University of Maryland Baltimore, and University of 

Maryland Baltimore County, among others). 

Names were matched across all data sources.  Variants of the same name were collapsed 

into a single label for matching and network purposes. 

Relations included research, patenting, commercialization (SBIR) and technology-based 

weak ties based on patent classifications. 

  

                                                                                                                                                                                           
2
 This is a very recent and very good data source discovered after the St. Mary’s networks were modeled and 

analyzed.  There was insufficient time to add this data into the network, however table 3 summarizes FY2015 
Defense contracts by company and location in St. Mary’s County. 



 
Table 5:  FY 2015 Department of Defense Contracts to Companies in St. Mary’s County, Maryland.  Data source:  USASpending.gov 

 

Company Data 
 

Defense contracts by city (dollars) 
 

St. Mary's 

 

Company Name 
 

Employees 
 

Annual 
Revenue 

 

California 
Charlott

e Hall 

 

Great Mills 
 

Hollywood 
 

Hughesville 
 

La Plata 
Leonar

d‐ 

town 

 

Lexington 
Park 

 

Lusby 
Mechanics

‐ ville 

 

Total 

AAROW CONTRACTING INC 20 3,500,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 17,561 17,561 

AIRTEC, INC. 45 32,850,300 5,123,030 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 5,123,030 

ALLIED TECHNOLOGY GROUP, INC. 9,150 80,000,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ (446,545) ‐ ‐ (446,545) 

AMERICAN ELECTRONIC WARFARE ASSOCIATES 
INC. 

205 39,781,000 72,068,076 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 72,068,076 

AMERICAN ELECTRONICS INC 182 19,580,064 71,798,523 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 71,798,523 

AMS‐RHEA JV ‐ 1 ‐ ‐ ‐ ‐ ‐ ‐ 73,776 ‐ ‐ ‐ 73,776 

ASSISTED MANAGEMENT SOLUTIONS, INC. 7 300,000 ‐ ‐ ‐ ‐ ‐ ‐ 461,197 ‐ ‐ ‐ 461,197 

AUSLEY ASSOCIATES INC 100 17,533,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 22,817,984 ‐ ‐ 22,817,984 

AV3, INC. 30 6,793,068 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 337,293 337,293 

AVIAN ENGINEERING , LLC 112 18,044,075 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 14,172,362 ‐ ‐ 14,172,362 

AVIATION SYSTEMS ENGINEERING COMPANY INC. 152 30,862,345 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 12,999,409 ‐ ‐ 12,999,409 

BATTLE CREEK CONSTRUCTION, LLC 18 6,892,314 ‐ ‐ ‐ ‐ ‐ 7,664,811 ‐ ‐ ‐ ‐ 7,664,811 

BEARINGPOINT, INC  (FORMERLY K ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

BLAZER‐CADENCE JOINT VENTURE 41 12,495,138 ‐ ‐ 15,464,724 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 15,464,724 

BLAZER'S CUSTOM CONSTRUCTION, LTD 48 20,093,400 ‐ ‐ 2,137,481 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 2,137,481 

C & G MECHANICAL,LLC 2 500,000 ‐ ‐ ‐ ‐ ‐ 165,263 ‐ ‐ ‐ ‐ 165,263 

CHESAPEAKE PLASTICS MANUFACTURING 7 1,000,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 238,008 ‐ 238,008 

CHESAPEAKE SECURITY AND WIRING COMPANY 1 98,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 450 450 

CHESAPEAKE TECHNOLOGY INTERNATIONAL 
CORP. 

42 6,474,622 7,151,683 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 7,151,683 

COALITION SOLUTIONS INTEGRATED 13 990,000 ‐ ‐ ‐ 3,407,539 ‐ ‐ ‐ ‐ ‐ ‐ 3,407,539 

COHERENT TECHNICAL SERVICES, INC. 99 13,311,613 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 62,874,422 ‐ ‐ 62,874,422 

COLLEGE OF SOUTHERN MARYLAND, THE 590 72,000,000 ‐ ‐ ‐ ‐ ‐ 690 ‐ ‐ ‐ ‐ 690 

COMMIT ENTERPRISES INC. 50 10,000,000 ‐ ‐ ‐ ‐ 2,202,343 ‐ ‐ ‐ ‐ ‐ 2,202,343 

COMPASS SYSTEMS, INC. 183 29,838,548 ‐ ‐  ‐ ‐ ‐ ‐ 41,949,532 ‐ ‐ 41,949,532 

COMPLIANCE CORPORATION 80 7,930,032 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

CYBER SECURITY RESEARCH AND SOLUTIONS 
CORP. 

7 2,000,000 ‐ ‐ ‐ ‐ ‐ (330,839) ‐ ‐ ‐ ‐ (330,839) 

DIAL & ASSOCIATES, LLC 3 375,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

EAGLE SYSTEMS INC 275 38,976,228 39,445,878 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 39,445,878 

ELITE VERTICAL, INC. 6 3,480,000 (82,865) ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ (82,865) 

GOOD'S EQUIPMENT REPAIR, LLC 2 75,000 ‐ ‐ ‐ ‐ ‐ 14,228 ‐ ‐ ‐ ‐ 14,228 

GREAT MILLS CONSTRUCTION CO., INC. 85 5,500,000 ‐ ‐ (23,843) ‐ ‐ ‐ ‐ ‐ ‐ ‐ (23,843) 

GREAT MILLS TRADING POST CO 70 12,607,631 ‐ ‐ 34,145 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 34,145 

GREENFIELD ENGINEERING CORPORATION 10 1,200,000 ‐ ‐ ‐ ‐ ‐ ‐ 29,705,690 ‐ ‐ ‐ 29,705,690 

HERON SYSTEMS, INC. 26 3,000,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 1,144,537 ‐ ‐ 1,144,537 

HONU'APO I, LLC 6 1,571,700 ‐ ‐ ‐ ‐ ‐ 75,800 ‐ ‐ ‐ ‐ 75,800 

ILUMINA SOLUTIONS INC. 38 15,900,000 (654,440) ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ (654,440) 

INNOVATIVE GLOBAL SECURITY SOLUTIONS LLC 5 1,750,000 ‐ ‐ ‐ ‐ 1,144,489 ‐ ‐ ‐ ‐ ‐ 1,144,489 

INTEGRATED ELECTRICAL TECHNOLOGIES CORP. 55 13,500,000 ‐ ‐ ‐ 78,320 ‐ ‐ ‐ ‐ ‐ ‐ 78,320 

INTEGRATED SYSTEMS SOLUTIONS, INC. 25 7,652,000 45,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 45,000 

J F TAYLOR INC. 225 50,000,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

J. AGUINALDO GROUP, INC 56 3,901,732 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 62,167 ‐ ‐ 62,167 

J. F. TAYLOR, INC. 324 85,500,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 11,189,835 ‐ ‐ 11,189,835 

JAHN CORP 60 6,500,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 13,580,789 ‐ ‐ 13,580,789 

KETHINK SFS 26 3,700,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 53,051 ‐ ‐ 53,051 

MARYLAND SELECT HARDWOODS, LLC 1 120,000 ‐ ‐ ‐ ‐ ‐ 8,000 ‐ ‐ ‐ ‐ 8,000 

https://www.usaspending.gov/Pages/default.aspx


 
 

Company Data 
 

Defense contracts by city (dollars) 
 

St. Mary's 

 

Company Name 
 

Employees 
 

Annual 
Revenue 

 

California 
Charlott

e Hall 

 

Great Mills 
 

Hollywood 
 

Hughesville 
 

La Plata 
Leonar

d‐ 

town 

 

Lexington 
Park 

 

Lusby 
Mechanics

‐ ville 

 

Total 

MEM CORPORATION 23 5,000,000 ‐ ‐ ‐ 8,635,080 ‐ ‐ ‐ ‐ ‐ ‐ 8,635,080 

MSSI, LTD. 10 5,000,000 ‐ 890,535 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 890,535 

NAVAL SYSTEMS, INC. 80 8,500,000 ‐ ‐ ‐ ‐ ‐ ‐ 30 23,824,110 ‐ ‐ 23,824,140 

NETLOCITY VA, INC. 31 4,500,000 ‐ ‐ ‐ ‐ ‐ 164,673 ‐ ‐ ‐ ‐ 164,673 

NORTHROP GRUMMAN PRB SYSTEMS INC. 122,000 28 ‐ ‐ ‐ 3,762 ‐ ‐ ‐ ‐ ‐ ‐ 3,762 

PIONEERING DECISIVE SOLUTIONS, INC. 20 2,429,912 14,130,401 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 14,130,401 

PLATFORM SYSTEMS, INC. 20 2,000,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 10,189,925 ‐ ‐ 10,189,925 

POC TECH GROUP LLC 3 70,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

PORT TOBACCO CONSULTING,LLC 12 1,500,000 ‐ ‐ ‐ ‐ ‐ (500) ‐ ‐ ‐ ‐ (500) 

PRECISE SYSTEMS INC 179 27,313,692 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 45,004,688 ‐ ‐ 45,004,688 

PREMIER CABLING SOLUTIONS, INC. 4 70,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

PROTOCAD CORPORATION 5 1,200,000 ‐ ‐ ‐ ‐ ‐ 65,160 ‐ ‐ ‐ ‐ 65,160 

PSI PAX, INC. 148 15,400,000 6,313,422 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 6,313,422 

PSI SIERRA LIMITED LIABILITY COMPANY 1 1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ (5,460) ‐ ‐ (5,460) 

R & T PINKNEY, LLC 5 1,532,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 823,902 ‐ 823,902 

R CUBED ENGINEERING, LLC 12 1,200,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

RADNOR MANUFACTURING LLC 6 480,671 ‐ ‐ ‐ ‐ ‐ ‐ 4,966 ‐ ‐ ‐ 4,966 

RESEARCH AND ENGINEERING DEVELOPMENT, INC. 60 46,035,240 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 3,824,753 ‐ ‐ 3,824,753 

RESOURCE MANAGEMENT CONCEPTS INC 95 10,336,386 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 56,212,200 ‐ ‐ 56,212,200 

SHADOWOBJECTS LLC 16 1,450,000 ‐ ‐ ‐ ‐ ‐ ‐ 852,463 ‐ ‐ ‐ 852,463 

SIERRA MANAGEMENT AND TECHNOLOGIES, INC. 130 18,200,000 8,359,308 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 8,359,308 

SILVERBLOCK SYSTEMS INC. 9 991,029 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

SMARTRONIX, INC. 603 113,000,000 312,988 ‐ ‐ 2,933,007 ‐ ‐ ‐ ‐ ‐ ‐ 3,245,995 

SOLUTION ENGINEERING ASSOCIATES, INC 3 1,130,931 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 6,760,879 ‐ ‐ 6,760,879 

SOLUTIONS DEVELOPMENT CORPORAT ‐ ‐ ‐ ‐ ‐ ‐ ‐ 28,670,898 ‐ ‐ ‐ ‐ 28,670,898 

SPALDING CONSULTING, INC. 111 19,863,180 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 17,954,870 ‐ ‐ 17,954,870 

STAUFFER'S MACHINE SHOP INC 8 585,798 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 5,860 5,860 

STRICKER & COMPANY 2 60,000 ‐ ‐ ‐ ‐ ‐ 7,793 ‐ ‐ ‐ ‐ 7,793 

TECHNOLOGY SECURITY ASSOCIATES, INC. 67 9,766,666 918,114 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 918,114 

THE CENTER FOR LIFE ENRICHMENT 139 5,130,000 ‐ ‐ ‐ 25,225 ‐ ‐ ‐ ‐ ‐ ‐ 25,225 

THREE MULES WELDING SUPPLIES 10 2,000,000 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 11,027 11,027 

TRITON METALS, INC. 90 15,344,975 ‐ ‐ ‐ (10,451) ‐ ‐ ‐ ‐ ‐ ‐ (10,451) 

WYLE LABORATORIES, INC. 4,654 993,737,666 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 377,412 ‐ ‐ 377,412 

Median  | Total 28 5,000,000 224,929,118 890,535 17,612,507 15,072,483 3,346,831 36,505,977 31,098,122 344,540,920 1,061,910 372,191 675,430,593 

  



 

Network Characteristics 

For the network using the data sources listed above the network includes 410 vertices and 

1,873 ties (edges) for the research/invention and patent-based technology ties combined.  

We expected to find a more robust “research group” with ties to Maryland’s major research 

universities.  This was not the case.  There were in fact no ties to the University of Maryland 

and only a few ties to Johns Hopkins, which on closer inspection were based on a bad 

location match3.  The research component in this graph ended up consisting of only two 

sponsored research projects with St. Mary’s College and the College of Southern Maryland.  

These are discussed in more detail later in the report.  The remaining 19 connected 

components comprise the “industry group”.  Based on further investigation the absence of 

a more robust research group simply reflects the County’s stage of development.  There is 

clear evidence of a nascent research group with the University System of Maryland and its 

member institutions.  However most of the interaction to date has involved corporate or 

locally sponsored research for which data is not consistently available.   

Technology-based weak ties for this network are based only on patenting in the same class 

and subclass.  There are 144 such ties in this network.  These ties are discussed in more 

detail later in the report.  However, the relatively small number of such ties and the fact 

that all but a few connect companies and people within already connected components was 

another unexpected finding.  As with the lack of a more robust research component, this 

unusual outcome may be attributed to the stage of development of the St. Mary’s economy.  

What it suggests in context is that firms in St. Mary’s County may share similar industries, 

                                                           
3
 Bad location matches may occur due to errors and omissions in the source data.  There were actually several of 

these in the dataset given that the place names in St. Mary’s County frequently reference other places. 



 

but they are highly diversified at the level of specific products and technologies.  In the 

context of economic development strategies that will be discussed later in this report, this 

diversity is actually a good thing.  Additional technology-based weak ties could be added 

based on keywords and/or full-text search comparisons of patent and research grant 

abstracts as this technology matures.   

Identifying Technology Clusters 

Technology clusters are groups of connected components that are connected by 

technology-based weak ties.  Since we did not have any of these cross-component weak 

ties, the connected components are the technology clusters at present.  We should expect 

future network models to have more weak ties as the economy matures, and we should see 

the emergence of multi-component technology clusters over time.  This will be one metric 

to watch.   

Interpreting the Network Models 

The network models developed for St. Mary’s County are interactive NodeXL files (included 

in final package) and are most useful when used interactively.  The network images that 

follow are useful for illustrating the overarching structure of the models and certain key 

findings.  Even with a relatively small network such as this there is no one image that can 

adequately represent the overall network and the details at the same time.  Images that 

capture the whole network do not show complete detail, while detailed cluster images 

necessarily exclude much of the network to focus on the clusters.  Images that show the 

entire network, especially those that show weak ties may appear overwhelming.  However 

conveying the idea that while the innovation network IS large and complex, there is also 



 

some organizing structure to it is an important message.  Many people do not fully 

appreciate either the complexity or the structure of innovation activities in their own 

communities.  Figures 2 (Southern Maryland) and 3 (St. Mary’s County) are intended to 

facilitate that appreciation. 

 

Figure 17:  Full Southern Maryland Innovation Network, 2010 - 2015. 

 

The layout algorithm used in network images 1 and 2 lays out the components (or ‘groups’ 

using NodeXL notation) in order of decreasing size from the upper left to lower right 

corners.  In practice, this layout pattern ends up organizing the components in ways that 



 

provide some structure for targeting economic development strategies as well.  The St. 

Mary’s County defense component is the County’s largest component (image 2).  It is also 

the largest component in Southern Maryland (image 1).  The strategies developed around 

this cluster focus on both growth and diversification.   

As the cluster diversifies the defense network will “spin-off” new components around 

companies or groups of companies.  These new components will take their place among the 

components on the right hand side of the network.  When that happens, it is also likely that 

new weak ties will be  

 

Figure 18:  St. Mary's County Innovation Network, 2010 - 2015 



 

 

created between the vertices in the new components and those remaining in the defense 

component.  Over time this creates a more complex defense and related industries cluster.  

Those related industries depend on which technologies end up being commercialized, and 

what aspects – most importantly manufacturing – end up gaining traction within the 

County.    

The Defense Network Component 

The St Mary’s County defense innovation network component is shown in network image 3.  

This component is comprised of three relations or types of ties:  patents (purple); 

technology-based weak ties (lime); and commercialization or SBIR ties (aqua).  Each one of 

these relations will be discussed in turn. 



 

 

Figure 19:  St. Mary's County Defense-related Innovation Network, 2010 - 2015 

The patent relation is comprised of people and organizations engaged in invention and 

protecting those inventions through US patents.  The purple lines connect people and 

organizations that are listed on the same patent.  Most of these patents are assigned to the 

US Navy, located in the center of figure 4. 

  



 

 

Figure 20:  Defense patent networks (purple), 2010 - 2015 

 

Notice in figure 5 that within the larger patent network there are small, densely connected 

subnetworks.  Within organizations like the US Navy these small subnetworks may 

represent specific labs or projects – groups of people that work closely together.  This close 

interaction tends to build social capital that facilitates more effective collaboration in the 

future, either on new projects directly for the Navy, or perhaps as a spin-out business that 

seeks to commercialize specific technologies. 

  



 

 

Figure 21:  Defense related weak ties (lime green) 

 

Intertwined with the patent network there are a number of lime green weak ties – ties that 

connect people and organizations that are not necessarily working on the same patent, but 

who are patenting in the same technology class and subclass (figure 6).  Unlike the purple 

patent ties, these weak ties represent possible or probable relationships based on 

similarities in the technologies that they are working on.  These ties are of interest to 

economic developers whether they actually exist or not.  If there is an actual relationship, 

economic developers can update their network model and adjust their strategy 

accordingly.  If they don’t exist, the economic developer has an opportunity to broker a 

relationship that could lead to new innovation and economic growth.  Each weak tie 

provides a specific lead where there may be potential for economic development. 



 

 

Figure 22:  Defense-related SBIR / STTR networks (aqua) 

 

Finally, the defense network contains the SBIR / commercialization relation, connecting 

people and companies that are developing prototypes and pursuing applied research 

leading to commercialization of new products and services (figure 7).  Small Business 

Innovation Research (SBIR) grants are provided directly to small businesses to advance 

technologies deemed to be in the national interest.  Phase I SBIR grants are typically up to 

$150,000 / 18 months and are intended to demonstrate proof-of-concept.  If successful, 

phase I grants may be followed up with phase II grants that typically last 2-3 years and can 

range into the millions of dollars.  Phase II grants are intended to advance promising 



 

technology towards commercialization4.  Small business Technology Transfer (STTR) 

grants are similar to SBIR’s but must also involve at least university researcher. 

SBIR’s (hereinafter assumed to include STTR) are administered jointly by the US Small 

Business Administration (SBA) and specific partner agencies within the federal 

government.  The department of defense and its sub-agencies – Navy, Army, Air Force, 

DARPA, etc. are among the largest SBIR partners.  This is clearly the case in St. Mary’s 

County.  This portion of the network represents innovative people and companies that are 

actively engaged in prototyping and commercialization of new technologies.  These 

companies, and the technologies they are working on represent high priority targets for 

economic development.   

Why densely connected networks and network components are important 

The three main economic development strategies are business attraction, business 

retention and expansion (BRE), and entrepreneurial growth.  In each case the density and 

complexity of the network (or lack of it) contributes to the ability of economic developer to 

implement these strategies.   More robust networks and clusters make it easier to attract 

new firms.  New startups seeded in dense networks and clusters have a better chance for 

survival and success; and firms that are embedded in dense, complex networks have more 

established social capital that makes it less likely that they will relocate elsewhere.   

The innovation networks presented in this report show a relatively small but critically 

important part of the broader networks that connect people, firms, agencies and 

institutions into robust innovation and industry clusters.  If the network models are used as 

                                                           
4
 Sponsoring agencies may provide additional investments post phase II.  These typically require matching private 

sector investments and may be referred to as phase III. 



 

interactive tools, economic developers can add additional network relations over time to 

improve the quality and usefulness of the network model.  Adding supply chain 

relationships may give economic developers a better picture of which companies work 

together frequently.  Adding volunteer and community networks (boards, etc.) can help 

identify which executives are strengthening their connections and building social capital 

over time.  

Table 3 identified 78 St. Mary’s County companies that were awarded DOD contracts 

during FY 2015.  While some of these are branch operations of large multinational firms, 

many are home-grown startups and mature defense contractors.  In addition to SBIR and 

other grant funds awarded to these firms, they were awarded a combined total of $675 

million in defense contracts last year.  Geographically, 51% went to firms located in 

Lexington Park, and 33% went to firms located in California, MD.  5% went to firms in La 

Plata and 5% to firms in Leonardtown, while 3% went to firms in Great Mills and 2% to 

those in Hollywood, MD.  The remaining 1% was distributed to firms in Charlotte Hall, 

Hughesville, Lusby and Mechanicsville. 

Local industry leaders are an essential part of the innovation ecosystem.  The leaders – 

both firms and to people behind them – are referred to as “keystones” by Hwang and 

Horowitt in their book The Rainforest: (2012).  Regardless of what they may be called, 

developing a cadre of private sector leaders who are engaged in the local innovation 

ecosystem is critical to maintaining and growing a healthy innovation ecosystem.  The 78 

firms identified in table 3 can provide leads for easily 3 – 4 times that many keystone 

prospects from which economic developers can develop strong, talented civic leaders who 

can guide various aspects of network, cluster and community growth.  Figure 8 shows the 



 

innovation network combined with these 78 firms plus others identified from the Patuxent 

Partnership and the St. Mary’s County Technology Handbook. 

  



 

 

Figure 23:  Combined innovation network with defense contracts and ties to the Patuxent Partnership and the Technology 
Handbook (Group G2).  Inter-group ties are hidden to simplify the image.   

 

 

  

Geography 

Hot spot analysis could identify the market-based geography of clusters that span jurisdictional 

boundaries. Hot Spot analysis could inform us of the broader market of clusters in the region, and it 

could also reveal the development opportunities in neighboring counties that spill over into St. Mary’s 

County. In this report, we use a measure of geographic concentration developed by Getis and Ord (Getis 

and Ord, 1992; Feser, et al., 2001). Hot Spot identifies groups of counties which have high cluster 

employment and are approximate to other counties with similarly high level of cluster employment. An 



 

1 
 

isolated county with high cluster employment but surrounded by counties with very little cluster 

employment would not be identified in the Hot Spot. 

Since the industry cluster employment comes from QCEW and is by place of work, hot spot for industry 

cluster could reveal the geographic concentration of employers or work places. Since the occupation 

cluster employment is derived from LAUS and is by place of residence, hot spot for occupation cluster 

employment could identify the geographic concentration of residential location of cluster employment 

or labor force. 

Hot spot analysis for business and financial services industry cluster and managerial, sales, marketing 

and HR occupation cluster: 

Figure 18 maps the hot spot for business and financial services industry cluster in a seven-state region 

(D.C., MD, DE, NJ, PA, WV, VA). The map reveals extensive geographic concentration of business and 

financial services industry cluster in D.C. and counties around D.C (darker color on the map indicate 

higher degree of concentration). In Maryland, Montgomery County, Prince George’s County, Charles 

County, Howard County, and Baltimore City are identified in the most significant hot spot. The result 

suggests that cluster employment (by place of work), employers or establishments in Maryland are 

highly concentrated in these counties.  

Corresponding to financial services industry cluster, hot spot for managerial, sales, marketing and HR 

occupation cluster could identify the geographic concentration of residential location of cluster 

employment. Figure 19 reveals extensive geographic concentration of cluster employment in D.C. and its 

neighboring counties. In Maryland, the occupation cluster employment (by place of residence) is highly 

concentrated in Charles County, Prince George’s County, Montgomery County, Howard County, 

Baltimore County, and Baltimore City, and is moderately concentrated in Frederick County, Carroll 

County, and Kent County. The result suggests that the residential location of cluster employment (labor 

force) is concentrated in these counties.  

Business and financial services industry cluster is identified as a local competitive advantage in St. 

Mary’s County based on location quotient analysis. Although St. Mary’s County is not highlighted in the 

hot spot, the county is located on the edge of regional cluster market in both maps. St. Mary’s County is 

adjacent to both the labor market and the area where business is highly concentrated. This identifies 

potential development opportunities to strength the local competitive advantage for business and 

financial services cluster in St. Mary’s County.  
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Figure 24: Hot Spots for Business and Financial Services Industry Cluster.  
Data source:  StatsAmerica / QCEW 
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Figure 25: Hot Spots for Managerial, Sales, Marketing and HR Occupation Cluster.   
Data source:  StatsAmerica / LAUS 

 

The hot spot analysis for information technology & telecommunications industry cluster and information 

technology (IT) occupation cluster (Figure 20) maps the hot spot for information technology & 

telecommunications industry cluster in a seven-state region (D.C., MD, DE, NJ, PA, WV, VA). The map 

reveals extensive geographic concentration of information technology & telecommunications industry 

cluster in D.C. and counties around D.C. In Maryland, Charles County, Prince George’s County, 

Montgomery County, Howard County, and Frederick County are identified in the most significant hot 

spot. The result suggests that cluster employment (by place of work), employers or establishments in 

Maryland are highly concentrated in these counties.  

Corresponding to information technology & telecommunications industry cluster, hot spot for IT 

occupation cluster could identify the geographic concentration of residential location of cluster 

employment. Figure 21 reveals extensive geographic concentration of cluster employment in D.C. and its 

neighboring counties. In Maryland, the IT occupation cluster employment (by place of residence) is 
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highly concentrated in Charles County, Prince George’s County, Montgomery County, Howard County, 

Baltimore City, and Frederick County, and is moderately concentrated in Anne Arundel County. The 

result suggests that the residential location of IT occupation cluster employment (labor force) is 

concentrated in these counties.  

Information Technology & Telecommunications Industry Cluster is also identified as a local competitive 

advantage in St. Mary’s County based on location quotient analysis. Although St. Mary’s County is not 

highlighted in the hot spot, the county is located on the edge of regional cluster market in both maps. St. 

Mary’s County is adjacent to both the labor market and the area where IT business is highly 

concentrated. This could also present potential development opportunities to strength the local 

competitive advantage for IT cluster in St. Mary’s County.  

 

 
Figure 26:  Hot Spots for Information Technology & Telecommunications Industry Cluster.   
Data source:  StatsAmerica / QCEW 
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Figure 27:  Hot Spots for Information Technology (IT) Occupation Cluster.   
Data source:  StatsAmerica / LAUS 

 

Key findings 

The analysis reveals clues to local competitive advantage in St. Mary’s County.  According to 

StatsAmerica/QCEW, St. Mary’s County is strong in 4 industry clusters: defense & security, energy (fossil 

& renewable), business & financial services, and information technology & telecommunications.  

6 industries exhibit strength in the county, including: Architectural and engineering services, 

management and technical consulting services, scientific research and development, office 

administrative services, computer systems design and related services, and support activities for air 

transportation. Among these 6 industries, the growth of management and technical consulting services 

industry and scientific research and development industry has benefit from local factors in St. Mary’s 

County.  
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According to Harvard Cluster Mapping Project, business services cluster is the largest cluster in St. 

Mary’s County. Within business services cluster, the county is strong in engineering services, computer 

services, business support services, and consulting services 

St. Mary’s County is frequently on the edge of regional clusters - adjacent to the area where both cluster 

business and labor force are concentrated. 

 

How these findings might be used 

Clusters or industries that exhibit local competitive advantage in St. Mary’s County are crucial to the 

local economy. Strategies should strengthen these advantages by maximizing competitive cooperation 

among cluster members and related industries or institutions while minimizing barriers to formation of 

new business, expansion and innovation.  

In shift share analysis, local share effect should be the primary concerns to local economic analysis. 

Strategies should strengthen the local factors that lead to growth of industries, such as management 

and technical consulting services industry and scientific research and development industry in St. Mary’s 

County. Strategies also need to find out and mitigate the local factors that lead to decline of industries, 

such as computer systems design and related services industry and support activities for air 

transportation industry in St. Mary’s County. 

Hot spot analysis identifies the market-based geography of cluster and St. Mary’s County is located on 

the edge of the broader market. When designing strategies to strengthen the local competitive 

advantage, we should not only focus on the county but also acknowledge the market and the 

development opportunities presented by neighboring counties. For example, if we want strengthen the 

local competitive advantage for IT cluster in St. Mary’s County, the economic strategies might include 

business attraction. We might need to attract some target firms in the neighboring counties identified in 

the hot spot for industry cluster to relocate to St. Mary’s County. In addition, another strategy could be 

increasing access to the labor market. We could design strategies to attract workers in the hot spot for 

occupation cluster to relocate or commute to St. Mary’s County.  
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Establishment locations, zoning, real estate and business climate 

 

Statistics and Results 

The statistics below show the context for firm strategy and rivalry, or what is commonly referred to as 

“business climate”.  As the charts show, Maryland’s indicators mostly tend to be slightly better than 

average among the 50 states. 

 
Figure 28:  Context for firm strategy & rivalry.   
Data source:  Harvard Cluster Mapping Project 

 

The office vacancy rate has been climbing since the end of the Recession in 2009 and was around 13% in 

late 2014.  This trend has been seen in other jurisdictions as well and may reflect structural changes in 

the nature of work. 

The industrial / flex vacancy rate climbed sharply after the recession but has since fallen to below 5%.  

This is good news and may signal the creation of new industrial space in the County. 

The distribution of establishments in St. Mary’s County general mirrors the County’s priority funding 

areas where development is encouraged. 
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Key findings 
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Commercial development over the next few years should focus on industrial / flex space rather than 

office.  This is consistent with the need for strategies to expand manufacturing. 

 

Employment dynamics 

Statistics and Results 

Central Tendency 

Employment dynamics shows where workers in St. Mary’s County live and where residents in 

St. Mary’s County are employed.  

 In 2011, 52.3% of workers in St. Mary’s County also live in St. Mary’s County (Figure 44). 

 In 2011, 41.6% of residents in St. Mary’s County also work in St. Mary’s County (Figure 

45). 

 

Figure 44 
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Figure 45 

 

Distribution 

1. St. Mary’s County draws workers from the region. 

Figure 44 shows residential location of workers in St. Mary’s County. 40.6% of workers 

in St. Mary’s County live in other Maryland counties. Calvert County (9.9%), Charles 

County (7.6%), and Baltimore County (4.7%) are the top three Maryland counties where 

workers in St. Mary’s County reside. 7.1% of workers in St. Mary’s County live in other 

states, among which Virginia (3.9%) has the highest share. 

 

2. St. Mary’s County is a place to live and work 

Figure 45 shows the work place of residents in St. Mary’s County. 45.3% of residents in 

St. Mary’s County work in other Maryland counties. Prince George’s County (10%), 

Charles County (7.9%), Montgomery County (5.6%), Anne Arundel County (5.1%), and 

Calvert County (5%) are the top five Maryland counties where residents in St. Mary’s 
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County commute to work. 13% of residents in St. Mary’s County work in other states, 

among which District of Columbia (6.1%) and Virginia (5.2%) have the highest share.   

 

 

Key findings 

St. Mary’s County remains an employment destination with more employees entering the 

county to work than county residents leaving to work.  This suggests continued residential 

growth may be warranted. 

 

Demographics 

 

Statistics and Results 

Central Tendency 

According to the U.S. Census (table 49): 

Population: 

 In 2012, total population in St. Mary’s County is 108,987, which consist of 1.9% of the 

total population in Maryland. 
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Race: 

 Population is St. Mary’s County is less diverse than the state average. In 2012, 76% of 

total population in St. Mary’s County is White, which is 22.1% higher than Maryland. 

14.3% is Black/African-American, which 15.7% lower than the state average.  

Educational Attainment: 

 In 2012, 90% of population (25 years and over) in St. Mary’s County is high school 

graduate or higher, which is 1.5% higher than Maryland. However, 28.4% of population 

(25 years and over) in St. Mary’s County has a bachelor’s degree or higher, which is 7.9% 

lower than Maryland. 

Housing: 

 The average home value in St. Mary’s county is $312,100, which is $7200 higher than 

the state average. 72.8% of houses in the county is owned, which is 4.7% higher than 

the state average. 

 The median rent in St. Mary’s County is $909, which is $32 lower than the state average. 

27.2% of houses is rent, which is 4.7% lower than the state average.  

 

Table 49 

 
St. Mary’s County Maryland 

Total Population 108,987 5,884,868 

Race 
  

White 76.0% 53.9% 

Black/African-American 14.3% 30.0% 

Asian 2.7% 6.0% 

Hispanic 4.3% 8.7% 

Other 3.5% 3.1% 

Educational Attainment 
  

High School graduate or higher 90.0% 88.5% 

Bachelor’s Degree or higher 28.4% 36.3% 
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Housing 
  

Average home value $312,100 $304,900 

Median rent $909 $941 

Housing tenure: own 72.8% 68.1% 

Housing tenure: rent 27.2% 31.9% 

 

Distribution 

According to the U.S. Census, among the population 25 years and over in St. Mary’s County: 

 Population that is high school graduated (includes equivalency) and population that go 

to some college without a degree consist of the most portion, 31.7% and 22.7% 

respectively.  

 7.2% has associate’s degree, 17.2% has bachelor’s degree, and 11.2% has graduate or 

professional degree. 
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Growth 

 Rapidly growing population 

o Grew 22% from 2000 to 2010 

o 2nd fastest growing county in Md. 

 Young Population 

o Average age 36.1 years 

o 4th youngest county in Md. 

o 21% of the population is under 15 years old 

 Steady elderly population 

o 11% of the population is 65 years or older 

 

Key findings 

Overall St. Mary’s County demographics are favorable.  The County should continue efforts to 

grow its middle class. 
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