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1.0 Executive Summary 
The Regional Economic Studies Institute (RESI) of Towson University was tasked by the 
Maryland Department of Commerce (Commerce) to conduct an industry cluster analysis of 
aŀǊȅƭŀƴŘΩǎ ŜŎƻƴƻƳȅ, focusing on those parts of the state economy that receive defense-
related spending. With potential future fluctuations in defense-related spending in the state of 
Maryland, the importance of this study lies in preparing Commerce to support industry clusters 
that have a significant economic impact in Maryland and may also be vulnerable to these 
fluctuations. For the purposes of this study, an industry cluster is defined as a grouping of 
industries that are related in terms of products, or are interdependent for producing goods or 
services that are defined by researchers to enable analysis.1 Given the number of ways that 
defense-related funding impacts industry clusters in Maryland, RESI grouped industry sectors 
into clusters (groups of industries that interact to produce certain types of goods) to better 
analyze the sǘŀǘŜΩǎ ŜŎƻƴƻƳƛc activity at a detailed level. For example, the Payroll Services, 
Engineering Services, and Passenger Car Leasing industry sectors were grouped into the 
Business Services cluster to provide a more detailed analysis. 
 
Given the significant amount of Department of Defense (DoD) spending received by the state of 
Maryland, approximately $18 billion obligated annually, this study focuses on those clusters 
that received a relatively large share of this funding. At the state level, this study emphasizes 
the description of clusters that received over $300 million per year. Due to the large variations 
in overall DoD spending at the regional level, this study emphasizes the top ten clusters by DoD 
spending in each region. w9{LΩǎ ŀƴŀƭȅǎƛǎ ŜȄŀƳƛƴŜd overall employment and wage trends by 
industry cluster at the state and regional levels. Employment and wage numbers demonstrate 
ǘƘŜ ǊŜƭŀǘƛǾŜ ƻǾŜǊŀƭƭ ƛƳǇŀŎǘ ƻŦ ŀƴ ƛƴŘǳǎǘǊȅ ƻƴ ŀ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳȅΦ In addition, to obtain an 
understanding of the collaboration occurring within these clusters, RESI subcontracted Tertius 
Analytics to conduct a social network analysis (SNA) of defense-related innovation in Maryland. 
 
Building on the analysis of the existing data, RESI used the Regional Economic Models Inc. 
(REMI) PI+ economic model to forecast the future employment impacts of DoD funding on 
aŀǊȅƭŀƴŘΩǎ ŜŎƻƴƻƳȅΦ ¢ƘŜǎŜ impacts consist primarily of the jobs that are estimated to be 
supported based on current DoD funding levels. w9{LΩǎ ŦƻǊŜŎŀǎǘǎ ŎƻƴǎƛŘŜǊ ǘƘŜ ŜƳǇƭƻȅƳŜƴǘ 
impacts under three scenarios: if DoD funding to Maryland remains the same over time, if DoD 
funding to Maryland increases by 10 percent over time, and if DoD funding to Maryland 
decreases by 10 percent over time. Each forecast focuses on a ten-year period, using a five-year 
average of the existing DoD spending in Maryland.  
 

                                                      
1 aŜǊŎŜŘŜǎ 5ŜƭƎŀŘƻΣ aƛŎƘŀŜƭ 9Φ tƻǊǘŜǊΣ ŀƴŘ {Ŏƻǘǘ {ǘŜǊƴΣ ά5ŜŦƛƴƛƴƎ /ƭǳǎǘŜǊǎ ƻŦ wŜƭŀǘŜŘ LƴŘǳǎǘǊƛŜǎΣέ Journal of 
Economic Geography 16 no. 1 (2015): 1, accessed December 28, 2016, 
http://www.clustermapping.us/resource/defining-clusters-related-industries-2016. 
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This cluster analysis was conducted as part of a larger study that RESI is executing with the 
same aim of understanding the sǘŀǘŜΩǎ ǊŜƭƛŀƴŎŜ ƻƴ 5ƻ5 funding to prepare for potential future 
fluctuations in this funding. The other components of this studyτincluding a statewide survey 
of firms receiving DoD funding; an analysis of the strengths, weaknesses, opportunities, and 
threats (SWOT) to Maryland relating to DoD funding; and the development of the Maryland 
Defense Network (MDN) online interactive platformτwill be integrated into this analysis as 
needed.2 
 
1.1 Statewide Findings 
With nearly $18 billion in obligated DoD funding received by Maryland businesses per year from 
2011ς2015, equating to 5.3 percent of the average state GDP during that time, aŀǊȅƭŀƴŘΩǎ 
economy is significantly impacted by DoD funding levels.3 The federal government budget 
sequestration in 2013 affected DoD spending during the 2011ς2015 time period for this 
analysis. For example, as shown in Figure 6 in Section 2.2, there is a noticeable difference 
between spending at the beginning of the analyzed time period in 2011 and at the end of the 
period in 2015. While it is important to recognize that these fluctuations do exist, the 
relationship between this reduction in funding and its direct impact on industry clusters in 
Maryland is difficult to assert given external factors such as funding coming to companies 
outside of the DoD or the federal government.4 Recognizing the changes to DoD spending 
during this period, this section will focus on reviewing the major industry clusters in the state as 
well as a forecast of the economic impact of this funding over the next ten years.  
 
1.1.1 Overview of State Clusters Supported by DoD Funding 
The DoD funding received by businesses in Maryland is not distributed equally to industry 
clusters in the state. To gain an understanding of this distribution, RESI reviewed the secondary 
data on industry clusters to define the clusters in the state, and then analyzed USA Spending 
data to determine the level of DoD funding, if any, that was attributed to the industry clusters 
from 2011 to 2015.5 These clusters were defined using North American Industry Classification 
System (NAICS) codes at the six-digit level. RESI assumed that the DoD funding, at the contract 
level, was used entirely within the six-digit NAICS classification of the contract presented in USA 

                                                      
2 wŜƎƛƻƴŀƭ 9ŎƻƴƻƳƛŎ {ǘǳŘƛŜǎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ƻǿǎƻƴ ¦ƴƛǾŜǊǎƛǘȅΣ ά! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
5ŜŦŜƴǎŜ LƴǘŜƴǎƛǾŜ [ŀƴŘǎŎŀǇŜΦέ  
3 "Regional Economic Accounts," U.S. Bureau of Economic Analysis, accessed December 12, 2016, 
http://www.bea.gov/regional/. 
4 The dataset utilized for this report does not allow for a causal analysis of the direct impacts that sequestration 
had on any particular sector. Further, sequestration impacted overall government spending, and many Maryland 
companies are dependent on non-DoD revenues for their business.  
5 ά5ƻǿƴƭƻŀŘ /ŜƴǘŜǊΣέ ¦{! {ǇŜƴŘƛƴƎΣ ŀŎŎŜǎǎŜŘ January 4, 2017, 
https://www.usaspending.gov/DownloadCenter/Pages/default.aspx. 
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Spending.6 Figure 1 highlights the distribution of funding to the major industry clusters, noting 
its impact on jobs during this period.  
 
Figure 1: Maryland Clusters Ranked by DoD Allocations, 2011ς2015  

Cluster Name 
Statewide Job 

Estimate, 
2014 

Statewide 
Average Wage, 

2015 

Average Annual 
Dollars 

Obligated, 2011-
2015 

Jobs 
Supported 

by DoD 
Spending 

Business Services 315,659 $76,688 $7,299,282,121 35,446 
Education and 
Knowledge Creation 

78,237 $75,859 $1,864,276,683 9,152 

Local Real Estate, 
Construction, and 
Development 

233,818 $49,519 $1,487,297,165 11,185 

Aerospace Vehicles and 
Defense 

10,881 $85,290 $1,240,767,978 5,418 

Communications 
Equipment and Services 

10,725 $73,561 $1,103,423,851 5,586 

Water Transportation 4,469 $60,708 $871,676,614 5,347 
Local Utilities 29,055 $67,836 $659,778,570 3,622 
Local Health Services 346,345 $54,877 $500,422,212 3,396 
Information Technology 
and Analytical 
Instruments 

12,456 $94,160 $438,013,070 1,732 

Local Commercial 
Services 

178,526 $47,021 $396,081,575 3,137 

Transportation and 
Logistics 

17,892 $51,069 $322,011,737 2,348 

Subtotal 1,238,062 $60,713 $16,183,031,576 86,369 

State Total 2,460,086 $52,546 $17,968,243,321 101,263 

Sources: BLS OES; Delgado, Porter, and Stern; RESI; USA Spending; U.S. Census 
 
In Figure 1, the first column presents the names of the industry clusters, listed in descending 
order based on the average annual dollars obligated from the DoD (fourth column). While there 
are more industry clusters active in the state, these clusters were the major focus as their 
annual DoD obligation exceeded $300 million. The second column shows the estimated number 

                                                      
6 For each contract entry in USA Spending, activities will not always occur entirely within the primary NAICS code of 
the contractor, and hence could be counted for employment in a different cluster. However, to evaluate the 
spending under each contract and reclassify the associated NAICS codes to a higher specificity than reported is not 
feasible due to the number of contracts in the database. 
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of Maryland jobs available in each cluster, followed by the average wage for these positions in 
the third column.7 As noted above, the fourth column corresponds to the average annual DoD 
funding obligated to the cluster. The data in the second through fourth columns was used to 
calculate the job impacts shown in the fifth, gold-colored column. The fifth and final column 
shows the estimated number of jobs supported by DoDΩǎ spending on the cluster. It should be 
noted that the jobs that the DoD spending to the cluster supports may not necessarily be in 
that cluster. For example, the 35,446 jobs supported by DoD spending on Business Services are 
not confined to the Business Services cluster; these jobs represent a wide range of occupations 
in the region. This estimated employment supported by DoD funding by cluster (in the fifth 
column) was calculated utilizing the employment and wage data presented in the second and 
third columns. Please see Appendix C for a more detailed overview of the methodology.  
 
Focusing briefly on the rows in Figure 1, the subtotal section of the chart is the summation of 
the 11 clusters shown in the chart. It shows that the top 11 clusters received the majority of 
aŀǊȅƭŀƴŘΩǎ 5ƻ5 ƻōƭƛƎŀǘŜŘ ŦǳƴŘƛƴƎΣ ƻǾŜǊ Ϸмс ōƛƭƭƛƻƴΣ ŀǎ ǎƘƻǿƴ ƛƴ ǘƘŜ subtotal row, ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ 
total of approximately $18 billion. The subtotal row also sƘƻǿǎ ǘƘŀǘ ŀōƻǳǘ ƘŀƭŦ ƻŦ aŀǊȅƭŀƴŘΩǎ 
workers are employed in the clusters receiving the highest amounts of DoD funding. 
 
Using data from the U.S. Census 2014 County Business Patterns (CBP) dataset for each cluster in 
the state, RESI estimated the number of jobs each cluster supports. The 2014 CBP data were 
the most recently available data by that source and were used in lieu of more recent data such 
as Quarterly Census of Employment and Wages (QCEW), due to data suppression issues in the 
latter source.8 As seen in the second column of Figure 1, the two largest clusters based on state 
employment levels were Business Services and Local Health Services. Considering that the 
Business Services cluster received over $7 billion in average annual obligated fundingτroughly 
40.6 ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǘƻǘŀƭ 5ƻ5 ŦǳƴŘƛƴƎ ŦǊƻƳ нлмм ǘƻ нлмрτthe high number of 
individuals employed in this cluster is expected. However, the Local Health Services cluster, 
which received $500 million, or 6.9 percent of the average annual funding that the Business 
Services cluster received from the DoD, employed more individuals within the state. This 
highlights that the Local Health Services cluster in Maryland is less dependent on DoD funding, 
and therefore better insulated against potential future funding fluctuations than other clusters.  
 
Using USA Spending data categorized by industry sector, RESI calculated the overall economic 
impacts of DoD spending in Maryland. To estimate cluster-level impacts, RESI multiplied the 

                                                      
7 Wages represents the average annual wage for the total employment in each cluster, according to OES data for 
2015. REMI calculates wages without distinction between full- and part-time employment, resulting in an 
underestimation of wages. 
8 Data can be suppressed for a number of reasons, including but not limited to: classified information, concerns 
over acquisitions of small companies, and concerns of competition for specialized workers. 



The Impact of Department of Defense Funding on Industry Clusters in the State of Maryland 
RESI of Towson University 

 

 

  17 

salary-weighted DoD funding for each category by the estimated overall employment impacts.9 
This allows for detailed impacts based on spending at the cluster level to be estimated and can 
be used to better understand how potential policy changes relating to spending allocations will 
effect Maryland. DoD spending in the top 11 clusters provided approximately 85 percent of the 
estimated employment impact in Maryland, supporting over 86,000 total jobs, including direct, 
indirect, and induced jobs.10 
 
For the top clusters shown in Figure 1, it is important to note that many of these clusters are 
high-wage clusters, exceeding the sǘŀǘŜΩǎ 2015 average annual wage of $52,402.11 The Business 
Services cluster, for instance, captured 40.6 percent of total DoD funding in Maryland and 
boasted an average annual wage of approximately $76,668. However, this was not the case for 
three of these clusters: Local Real Estate, Construction, and Development; Local Commercial 
Services; and Transportation and Logistics. It should be noted that the 2015 wage data was 
analyzed alongside the 2014 occupational data because it allowed for the most up-to-date 
information available from both data sources to be used. In addition, combining these sources 
enables RESI to get the most comparable estimates of the conditions today.  
 
Figure 1 highlights two important points to consider for the remainder of this report. First, the 
obligated DoD spending was one of many sources of funding to the industry clusters in the 
state. Due to variations in DoD funding obligations between 2011 and 2015 and differing cluster 
dependence on this funding, the impacts to individual clusters resulting from fluctuations in 
defense spending varied. Second, this figure makes clear that the impacts of DoD spending 
were not limited to traditionally-defined defense contractors. While expected clusters such as 
Aerospace and Defense and Water Transportation (this category includes shipbuilding) were 
present, clusters like local health services, which includes hospitals were also present. This 
contrast highlights the non-traditional aspects of DoD funding in Maryland. 
 
Through further analysis of the information provided in Figure 1, RESI calculated location 
quotients ǘƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘƘŜǎŜ ŎƭǳǎǘŜǊǎ ƛƳǇŀŎǘ ǘƘŜ ǎǘŀǘŜΩǎ ŜŎƻƴƻƳȅ.12 Analyzing 
clusters by location quotient is helpful because it reveals the concentration of a local industry 
relative to the national concentration of that industry. Moreover, location quotients provide 
important information for economic developers when assessing local strengths. Location 

                                                      
9 These figures were calculated by using the spending levels divided by the average wages in each cluster, divided 
by the total spending levels, divided by the average wages summed for all clusters. This methodology is outlined in 
more detail, including equations, in Appendix C.4. 
10 The REMI model separates direct effects (jobs supported and dollars spent as a direct result of DoD contracts) 
ŦǊƻƳ ƛƴŘƛǊŜŎǘ ŀƴŘ ƛƴŘǳŎŜŘ ŜŦŦŜŎǘǎ όƧƻōǎ ŀƴŘ ƻǳǘǇǳǘ ǎǳǇǇƻǊǘŜŘ ōȅ ŘƛǊŜŎǘ ŜƳǇƭƻȅŜŜǎΩ ŀƴŘ ōǳǎƛƴŜǎǎŜǎΩ ǇǳǊŎƘŀǎŜǎ 
either for business or from personal salaries). 
11 RESI estimated state-level average annual wages using CBP employment estimates and OES wage data from CBP 
county-level data. See Appendix A for a detailed methodology. 
12 Location quotients for each cluster were calculated using CBP data for the state, as described in Appendix C.5. 
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quotients greater than 1.0 show that there is more employment in that cluster relative to the 
national average, while location quotients less than 1.0 indicate an employment concentration 
that is lower than the national average. In general, an industry with a location quotient higher 
than 1.25 is expected to be an export industry, meaning the industry is expected to produce 
more than is consumed in the region.13,14 Maryland is home to five clusters with a location 
quotient meeting the 1.25 threshold.15 These clusters are Business Services; Education and 
Knowledge Creation; Local Education and Training; Local Personal Services (Non-Medical); and 
Local Real Estate, Construction, and Development.  
 
Beyond the clusters outlined in Figure 1Σ w9{LΩǎ ŀƴŀƭȅǎƛǎ ŀƭǎƻ ŀŎŎƻǳƴǘed for emerging clusters or 
clusters that were not easily defined by the identified groupings used in NAICS codes, as these 
clusters cut across NAICS code groupings. For example, while the design of a product may be 
classified as engineering, the actual production of a prototype may be classified as 
manufacturing. Thus, to estimate characteristics of these clusters, RESI used a combination of 
NAICS codes to define these industries. Section 3.4.2 includes more details on these NAICS 
codes. Relying solely on NAICS codes and the traditional NAICS codes industry groupings, 
clusters such as Research and Development (R&D) or Information Technology/Cyber Security 
may be overlooked. However, through the review of the existing literature including the 
concurrent SWOT analysis, RESI found that R&D spending was especially vulnerable to funding 
changes and that Information Technology/Cyber Security was likely to be a growth industry. 
Both are important points to consider for further policy analysis.16  
 
Spending in the R&D and Information Technology/Cyber Security categories was not limited to 
the comprehensive NAICS industry definitions used in this report. For example, spending on 
Information Technology/Cyber Security occurred in a number of clusters, including Business 
Services, Communications Equipment and Services, Education and Knowledge Creation, and 
Local Utilities. As such, custom categories were adopted to further determine how these 

                                                      
13 William Shuffstall, "Using Location Quotients to Identify Local Strengths, Opportunities, and Industry Clusters," 
Penn State Extension (2016): 1, accessed October 14, 2016, 
http://extension.psu.edu/community/ecd/understanding-economic-change-in-your-community/use-location-
quotients. 
14 Location quotients compare the proportion of employment in a specific industry in a region to the proportion of 
employment in that specific industry at the national level. By definition, a location quotient of 1.0 means that the 
same ratio of industry employment occurs at the local and national level, while location quotients less than 1.0 
indicate an employment concentration lower than the national average. Location quotients over 1.0 indicates that 
regional labor is producing more goods than are being consumed in the region. Experts typically accept any 
industries with a value over 1.25 as being exporting industries. 
15 Note that the number of industries with a location quotient over 1.25 is different for the State of Maryland than 
for each region. Location quotients are calculated based on geography, therefore one region may have a greater 
concentration than the state as a whole.  
16 wŜƎƛƻƴŀƭ 9ŎƻƴƻƳƛŎ {ǘǳŘƛŜǎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ƻǿǎƻƴ ¦ƴƛǾŜǊǎƛǘȅΣ ά! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
Defense Intensive Landscape.έ 
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spending categories affect Maryland. To capture R&D and Information Technology/Cyber 
Security, RESI created customized cluster definitions to capture the employment impacts of this 
spending. More details on these clusters can be found in Sections 4.1.4, 3.4, and the SWOT 
analysis.17 RESI estimates that between 2011 and 2015: 

¶ The R&D cluster in Maryland received an average of nearly $2.7 billion annually in 
spending obligations and employed over 195,000 individuals in Maryland.  

¶ The Information Technology/Cyber Security cluster in Maryland received an average of 
nearly $1.8 billion in annual spending obligations and employed over 203,000 
individuals. 

 
Due to the fact that the NAICS codes represented in the R&D cluster and the Information 
Technology/Cyber Security cluster overlap with the industry-wide definitions utilized from 
Delgado, Porter, and Stern, these estimates were not explicitly displayed in Figure 1. Although 
the NAICS codes from these clusters overlap with each other, the spending amounts do not 
since they are based on unique DoD identified product or service code funding categories. 
These customized clusters are considered for the remainder of this report, and are elaborated 
upon in the SWOT analysis.18  
 
1.1.2 Forecast of DoD Funding Economic Impact  
Thus far, Section 1 has focused on the current impact of DoD funding in the State of Maryland 
for the 2011-2015 period. RESI used the average level of funding during this five-year period 
and forecasted the impact of this funding, if it remained at the current levels without adjusting 
for inflation, over the next ten years. The long-term forecast provides insight on the number of 
Maryland jobs that could be supported by DoD spending in the future. To do this, RESI utilized 
the REMI PI+ software.  
 
The REMI PI+ model is a high-end dynamic modeling tool that helps RESI to build a 
sophisticated model that is calibrated to the specific demographic features of the state. This 
model enumerates the economic and fiscal impacts of each dollar earned and spent by the 
following: employees relating to the economic events, other supporting vendors (business 
services, retail, etc.), each dollar spent by these vendors on other firms, and each dollar spent 
ōȅ ǘƘŜ ƘƻǳǎŜƘƻƭŘǎ ƻŦ ǘƘŜ ŜǾŜƴǘΩǎ ŜƳǇƭƻȅŜŜǎΣ ƻǘƘŜǊ ǾŜƴŘƻǊǎΩ ŜƳǇƭƻȅŜŜǎΣ ŀƴŘ ƻǘƘŜǊ ōǳǎƛƴŜǎǎŜǎΩ 
employees. The model features the ability to capture price effects, wage changes, and 
behavioral effects through time. This allows RESI to capture the effects occurring between 
industries and minimize the potential for double counting in employment, output, and wages. 
The ability to capture effects throughout a span of time provides a detailed representative of an 

                                                      
17 wŜƎƛƻƴŀƭ 9ŎƻƴƻƳƛŎ {ǘǳŘƛŜǎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ƻǿǎƻƴ ¦ƴƛǾŜǊǎƛǘȅΣ ά! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
Defense Intensive Landscape.έ 
18 Ibid. 
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economic event over time and its effects on the study area. Further information on the model 
and assumptions is provided in Appendix C. 
 
Using this model, RESI found the employment impact of DoD funding to be significant, 
estimating that this funding will continue to support an average of 101,000 direct, indirect, and 
induced Maryland jobs for each of the next ten years.19 The impact is particularly noticeable in 
certain Maryland regionsτCentral and Capitalτand within specific industry clusters. For 
example, the Business Services cluster is estimated to create over 35,000 direct, indirect, and 
induced jobs on average per year, or 35 percent of all new jobs supported by DoD funding. This 
analysis takes a closer look at activity within these clusters at both the state and regional levels. 
 
1.2 Regional Findings 
In addition to the statewide analysis, RESI assessed cluster employment activity at the regional 
level. The five regions detailed in this analysis were the Capital, Central, Eastern Shore, 
Southern Maryland, and Western Maryland regions, shown below in Figure 2. The counties that 
comprise these regions are as follows (regions in alphabetical order): 

1. Capital region ς Frederick, MontgomŜǊȅΣ ŀƴŘ tǊƛƴŎŜ DŜƻǊƎŜΩǎ /ƻǳƴǘƛŜǎ 
2. Central region ς Anne Arundel, Baltimore, Carroll, Harford, Howard Counties and 

Baltimore City 
3. Eastern Shore ς /ŜŎƛƭΣ /ŀǊƻƭƛƴŜΣ 5ƻǊŎƘŜǎǘŜǊΣ YŜƴǘΣ vǳŜŜƴ !ƴƴŜΩǎΣ {ƻƳŜǊǎŜǘΣ 

Talbot, Wicomico, and Worcester Counties 
4. Southern Maryland ς /ŀƭǾŜǊǘΣ /ƘŀǊƭŜǎΣ ŀƴŘ {ǘΦ aŀǊȅΩǎ /ƻǳƴǘƛŜǎ 
5. Western Maryland ς Allegany, Garrett, and Washington Counties 

  

                                                      
19 w9{LΩǎ ŜǎǘƛƳŀǘŜ ŦƻǊ ǘƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ Ƨƻōǎ ŘǊƻǇǎ ōŜƭƻǿ мллΣллл Ƨƻōǎ ŀŦǘŜǊ ȅŜŀǊ ŦƛǾŜ ŘǳŜ ǘƻ ƎǊƻǿƛƴƎ ŜȄǇŜcted 
wages in the economic model, which creates diminishing returns in the impacts of the same spending levels over 
time.  
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Figure 2: Maryland Counties in Five Regions Used for Analysis 

 
Source: RESI 
 
aŀǊȅƭŀƴŘΩǎ ǊŜƎƛƻƴǎ ŀǊŜ ŘƛǾŜǊǎŜ ƛƴ ǘŜǊms of rural and urban populations, and this is largely 
reflected in the number of jobs estimated to be in each region. The Eastern Shore, Southern 
Maryland, and Western Maryland regions are the more rural areas of the state, while the 
Capital and Central regions are more urban. Taking the geographical illustration of the regions 
in Figure 2, Figure 3 provides the basic economic data, focusing on jobs and population at the 
regional level.  
 
Figure 3 shows the large disparity in the number of jobs in each region, which is related to 
overall population and population density between the Capital and Central regions and the rest 
of the state. When job estimates were combined for the Capital and the Central regions, these 
two areas comprised over 2 million of the total 2.4 million jobs assigned at the regional level.20 
Also, it is noted that the average wages were higher for the Capital and Central regions than the 
rest of the state, at approximately $54,199 and $52,630, respectively.21 The Eastern Shore and 
Western Maryland were the two-lowest wage areas of the state, at an average of 
approximately $45,157 and $47,662, respectively. In general, this aligns with the pattern that 

                                                      
20 Note that due to data suppression that occurs at the county level, the totals for the regions do not add up to the 
total for the state, and the state average salary is higher due to inclusion of data for the state that is assigned to 
ǘƘŜ άфффέ Ŏƻǳƴǘȅ ŎƻŘŜ ŦƻǊ ǇǊƛǾŀŎȅ ǇǳǊǇƻǎŜǎΦ 
21 RESI estimated state-level average annual wages using CBP employment estimates and OES wage data from CBP 
county-level data. See Appendix A for more details. 
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rural areas tend to have a lower cost of living and lower wages than urban areas. Southern 
Maryland fell in between the two extremes in terms of wages, having a value of approximately 
$49,017. Southern Maryland is rural, yet still has a close proximity to Washington, D.C., which 
gives the area a geographic competitive advantage and results in a higher average wage than 
other rural areas in the state. 
 
Figure 3: Regional OverviewτTotal Jobs, Average Annual Wages, DoD Funding, and 
Employment Impact22 

Region 

Regional 
Job 

Estimate, 
2014 

Regional 
Average 

Wage, 2015 

Average Annual 
Dollars Obligated, 

2011-2015 

Jobs 
Supported 

by DoD 
Spending 

Percent 
Jobs DoD 

Dependent 

Central 1,214,807 $52,630 $8,082,350,494 51,344 4.32% 
Capital 875,165 $54,199 $7,685,333,309 40,324 4.85% 
Southern 
Maryland 

89,020 $49,017 $1,942,834,383 7,664 8.88% 

Eastern Shore 146,615 $45,157 $173,764,748 1,195 0.90% 
Western 
Maryland 

102,308 $47,662 $77,359,941 736 1.08% 

Total 2,427,915 $52,402 $17,961,642,875 101,263 4.39% 

Sources: RESI, U.S. Census CBP 
 
In addition to having the highest number of jobs and wages in the state, the Central and Capital 
regions received ǘƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ƻ5 ŦǳƴŘƛƴƎ ƻōƭƛƎŀǘƛƻƴǎΣ ŀǘ an average of over 
$15.5 billion annually between 2011 and 2015. During this time, the majority of the remaining 
funding went to Southern Maryland, which received an annual average of nearly $2 billion. The 
Eastern Shore and Western Maryland regions received relatively low amounts of annual DoD 
Spending, averaging approximately $174 million and over $77 million, respectively, between 
2011 and 2015.  
 
To show the relative dependency of each region on DoD funding, RESI calculated the 
percentage of jobs that are DoD dependent for each region.23 This analysis found that Southern 
Maryland is the most dependent on funding, while the Eastern Shore and Western Maryland 
are the least-dependent regions. Proportionally, the Southern Maryland region receives the 
largest share of DoD spending obligations in terms of funding-to-jobs ratio. Due to this reliance 

                                                      
22 Note that due to data suppression that occurs at the county level. the totals for the regions do not add up to the 
total for the state, and the state average salary is higher due to inclusion of data for the state that is assigned to 
ǘƘŜ άфффέ Ŏƻǳƴǘȅ ŎƻŘŜ ŦƻǊ ǇǊƛǾŀŎȅ ǇǳǊǇƻǎŜǎΦ 
23 Note that this ratio in this report uses the estimated employment impact from REMI outputs and the total 
number of jobs in a region as estimated by CBP data, described in the Methodology section and Appendix A. 
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on DoD funding to support jobs, the Southern Maryland region would be most affected by a 
reduction in DoD funding and less likely to rebound from DoD spending fluctuations. 
 
w9{LΩǎ ƛƳǇŀŎǘ ŀƴŀƭȅǎƛǎ (using REMI PI+) indicates that DoD funding in the Capital region is 
predicted to support approximately 40,000 direct, indirect, and induced jobs annually over the 
next ten years. This amounts to 4.9 ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ Ƨƻō ōŀǎŜ of more than 875,000 
estimated private non-farm jobs in 2014. DoD funding for the Central region is predicted to 
support more than 51,000 direct, indirect, and induced jobs annually over the next ten years. 
This represents roughly 4.3 percent of the regioƴΩǎ ǘƻǘŀƭ ŜƳǇƭƻȅƳŜƴǘ ƻŦ мΦн Ƴƛƭƭƛƻƴ ƛƴ нлмпΦ Lƴ 
Southern Maryland, DoD funding is expected to support 7,600 direct, indirect, and induced jobs 
annually or approximately 8.9 ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǘƻǘŀƭ private non-farm job base of 89,000 
in 2014. Again, these estimates assume current spending levels will be maintained and do not 
account for inflation. 
 
The DoD funding provided to each region is unevenly distributed across industry clusters 
outlined in each region, as outlined in Figure 4. This figure highlights the top cluster for each 
region of the state by DoD funding levels. In all of the regions, the top cluster had annual wages 
greater than the average for the entire state ($52,402 annually in 2015).24 The Business Services 
cluster received the largest level of DoD funding, both in the state (as shown in Figure 1), and in 
the three regions that received the most DoD funding. This cluster received more than $3.7 
billion in average annual funding in the Capital region and employed over 155,000 people. In 
the Central region, the Business Services cluster received over $2.1 billion in the Central region 
and employed more than 166,000 people. In Southern Maryland, this cluster received over $1.3 
billion and employed over 15,000 people. The top cluster for Western Maryland was Local 
Commercial Services, which received over $25 million in funding obligations and employed over 
5,600 individuals. Education and Knowledge Creation was the top cluster for the Eastern Shore, 
which received nearly $25 million annually in funding obligations and employed approximately 
2,000 people. 
 
  

                                                      
24 RESI estimated state-level average annual wages using CBP employment estimates and OES wage data from CBP 
county-level data. See Appendix A for more details. 
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Figure 4: Estimated Jobs and Average Wage for Top Regional Cluster by Average Annual DoD 
Funding 

Region Cluster Name 

Average 
Annual Dollars 

Obligated, 
2011-2015 

Job Estimate, 
2014 

Estimated 
Average Wage, 

2015 

Capital Business Services $3,764,580,776 155,491 $80,110 
Central Business Services $2,153,631,370 166,779 $79,025 
Southern 
Maryland 

Business Services $1,352,852,319 15,089 $78,107 

Western 
Maryland 

Local Commercial 
Services 

$25,187,985 5,668 $52,743 

Eastern 
Shore 

Education and 
Knowledge Creation 

$24,841,118 1,980 $62,875 

Sources: BLS OES; Delgado, Porter, and Stern; RESI; USA Spending; U.S. Census 
 
1.3 Social Network Analysis Findings 
To understand the collaborative activity occurring across Maryland, RESI subcontracted Tertius 
Analytics to conduct a social network analysis (SNA). SNA identifies and explores connections 
between entities, organizations, and people, to determine how they interact to create new 
products and services. It could be argued that the SNA is similar to an x-ray of the cluster, 
showing how companies, universities, and government organizations comprising the cluster 
connect with one another. Clusters that have little to no activity between their members are 
most likely geographic agglomerations of firms, and are not benefiting from their involvement 
in the cluster.25 In reviewing the defense-related clusters in the state, ¢ŜǊǘƛǳǎ !ƴŀƭȅǘƛŎǎΩ {b! 
found significant collaboration between large defense contractors and major universities in 
Maryland, notably: Johns Hopkins University (JHU); University of Maryland, Baltimore (UMB); 
University of Maryland, Baltimore County (UMBC); and University of Maryland, College Park 
(UMCP). Major defense contractors in the state include Lockheed Martin, International 
Business Machines (IBM), Boeing, and Honeywell International. A more exhaustive list of 
collaborators identified in the SNA from both in the state and outside of the state can be found 
in Section 6. Collaborations between universities and defense contractors are an asset to the 
state and foster innovation within the defense industry. 
 
According to the SNA, the main industry clusters supporting innovation in Maryland included 
Aerospace Vehicles and Defense, Biopharmaceuticals, Business Services, Communications 
Equipment and Services, and Information Technology and Analytical Instruments. CǊƻƳ w9{LΩǎ 
analysis of these specific clusters, they collectively employed over 355,000 individuals and paid 

                                                      
25 tƘƛƭƛǇ /ƻƻƪŜΣ άwŜƎƛƻƴŀƭ LƴƴƻǾŀǘƛƻƴ {ȅǎǘŜƳǎΣ /ƭǳǎǘŜǊǎΣ ŀƴŘ ǘƘŜ YƴƻǿƭŜŘƎŜ 9ŎƻƴƻƳȅΣέ Industrial and Corporate 
Change 10 no.4 (2001): 945-974, doi: 10.1093/icc/10.4.945. 
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an average annual wage of approximately $77,444.26 The SNA also showed an emerging 
Materials cluster, which is supported by the defense industry and has originated from the 
Aerospace and Defense network, the Bio network, and the Telecommunications network. 
 
The SNA also found that certain innovation networks appear vulnerable to funding fluctuations 
due to their dependence upon a single company that connects members of the network. For 
example, the Communications Equipment and Services cluster is entirely dependent on 
Telecommunications Systems, Inc. This dependency is a significant threat, since any innovation 
originating from this cluster would suffer a serious shock if the central company were to cease 
operations.  
  

                                                      
26 Cluster employment data was estimated using U.S. Census CBP data for 2014. Wage estimates were calculated 
using occupation profile and wage data for industries in Maryland from BLS OES data for 2015. In both cases the 
data used was the most recent available. 
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2.0 Introduction 
The Regional Economic Studies Institute (RESI) of Towson University was tasked by the 
Maryland Department of Commerce (Commerce) to conduct an industry cluster analysis of 
aŀǊȅƭŀƴŘΩǎ ŜŎƻƴƻƳȅΣ ŦƻŎǳǎƛƴƎ on those parts of the state economy that receive defense-
related spending.27 The 5ŜǇŀǊǘƳŜƴǘ ƻŦ 5ŜŦŜƴǎŜΩǎ ό5ƻ5ύ Office of Economic Adjustment (OEA) 
Defense Industry Adjustment (DIA) Program has 40 ongoing state- and regional-level projects 
throughout the U.S.28 These projects are tailored to meet the needs of each locality, however, 
funding is generally used to examine the economic impact of potential future fluctuations in 
DoD funding and how the locality will prepare for this change. While some states have already 
completed their assessment, such as Washington and Virginia, other states, such as Hawaii, are 
only beginning their assessment.  
 
While these projects are occurring across the country, the importance of this research at the 
state level cannot be overstated. Using data gathered through USA Spending, from 2011 to 
2015, RESI estimated that the DoD obligated approximately $18 billion per year to companies in 
the State of Maryland.29 According to the FY15 OEA report on DoD funding by state, Maryland 
ranks fourth in the U.S. for DoD funds spent in the state.30,31 In addition, during the same fiscal 
year, Maryland ranks fifth after Virginia, Hawaii, Alaska, and Alabama for defense spending as a 
percent of state GDP.32 While sequestration has had an impact on the funding to the state 
during this period, the average contribution of DoD funding to Maryland is approximately 5.3 
percent of state GDP.  
 
This funding is a valuable economic engine for growth in the state, and is also an important 
resource for private companies, academic institutions, economic developers, military 
installations, and policymakers in the State of Maryland. The direct, indirect, and induced jobs 
and wages associated with the defense industry highlight the economic impact of DoD funding 
in Maryland. Recognizing the contribution of this funding to the state, the findings from this 
report, as well as the wider study being conducted by RESI, will prepare Commerce to support 
industry clusters that have a significant economic impact in Maryland and may also be 
vulnerable to future DoD funding fluctuations.  

                                                      
27 For the purposes of this study, an industry cluster is defined as a grouping of industries related in terms of 
products produced, or are interdependent for producing goods or services, and are defined and organized by 
researchers to enable analysis. 
28 άh9! tǊƻƧŜŎǘ tǊƻŦƛƭŜǎΣέ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 5ŜŦŜƴǎŜΣ hŦŦƛŎŜ ƻŦ 9ŎƻƴƻƳƛŎ !ŘƧǳǎǘƳŜƴǘΣ ŀŎŎŜǎǎŜŘ 5ŜŎŜƳōŜǊ омΣ 
2016, http://www.oea.gov/how-we-do-it/projects?program=defense+industry+adjustment&state=all&view=grid. 
29 ά5ƻǿƴƭƻŀŘ /ŜƴǘŜǊΣέ ¦{! {ǇŜƴŘƛƴƎ. 
30 Ibid. 
31 U.S. Department of Defense, Office of Economic Adjustment, ά5ŜŦŜƴǎŜ {ǇŜƴŘƛƴƎ ōȅ {ǘŀǘŜ CƛǎŎŀƭ ¸ŜŀǊ нлмрΣέ 3, 
accessed December 31, 2016, http://www.oea.gov/sites/default/files/resources/fy2015-statesonly-508-final-
sm_0.pdf.  
32 Ibid. 
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The research questions that are leading the analysis throughout the remainder of this report 
include the following: 

¶ What are the major industry clustersτat the state and regional levelsτthat received 
DoD funding in Maryland from 2011-2015? 

¶ What were the economic impactsτjobs, wagesτof these clusters in the state and in 
the individual regions from 2011-2015?  

¶ How reliant are these major industry clusters on DoD funding? 

¶ Over the next ten years, what will the economic impact of DoD funding be on the 
identified industry clusters in Maryland?  

 
This section will continue as follows. The next subsection will review the existing literature on 
industry clusters, highlighting how RESI determined which clusters would be used for this 
analysis. This will be followed by a subsection outlining the historic trends in defense spending. 
The final subsection will be signposting for the remainder of this report, including the 
Appendices. 
 
2.1 Defining a Cluster  
Through a review of the secondary literature, RESI found that academics, policymakers, and 
companies have a variety of ways of defining clusters and defining cluster analysis. In terms of 
cluster definitions, the most basic and earliest definition of a cluster was aƴ άƛƴŘǳǎǘǊƛŀƭ ŘƛǎǘǊƛŎǘέ 
or a group of companies that are competitors as well as collaborators.33 Since this early 
conceptualization of clusters, academics have sought to redefine clusters accounting for the 
relationship between industries instead of firms, the proximity of firms within the cluster, the 
lack of proximity of firms within the cluster, and the role of entrepreneurship in cluster 
development.34,35 Examples of clusters exist to support each definition from around the globe 
at all skills levels ranging from high-tech development in Silicon Valley and biotechnology in 
Greater Boston, to specialized cheese production in Parma, Italy and woodworking in Salling, 
Denmark. Regardless of the location of the firms in the cluster, the number of firms in the 
cluster, or the start-ups derived from the cluster, clusters require companies and industries to 
work together in a collaborative manner. This collaboration can compose a supply chain or be 
for the purposes of innovation.  
 
From an economic development approach, a cluster often refers to grouping different 
industries in a region based on similar or complimentary products that companies create.36 
These groupings are often customized to specific industries present in a given area. This 

                                                      
33 Alfred Marshall, Industry & Trade (London: Macmillan, 1919). 
34 M.E. Porter, On Competition (Boston: Harvard Business School Press, 1998). 
35 Philip Cooke and Kevin Morgan, The Associational Economy: Firms, Regions, and Innovation (Oxford: Oxford 
University Press, 1998). 
36 Delgado, Porter, and Stern, "Defining Clusters of Related Industries," 1. 
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άsimilarityέ ƴƻǘŜŘ Ŧor the products can also include parallels in the necessary skills that 
occupations within different industries have in common.37 For example, if there is a glass 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƳǇŀƴȅ ŀƴŘ ŀ ǎŀǘŜƭƭƛǘŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƳǇŀƴȅΣ ǘƘŜ άǎƛƳƛƭŀǊƛǘȅέ Ƴŀȅ ōŜ ƛƴ ǘƘŜ 
glass worker who has the knowledge and skills to create specialized glass to make satellites 
lighter and more durable. The groupings among industries based on skillset or product 
similarity can be done on a case-by-case basis, deeply analyzing a specific region to understand 
the interdependencies of industries at a local level. An example of this approach would be the 
San DieƎƻΩǎ /ȅōŜǊ {ŜŎǳǊƛǘȅ cluster analysis produced by the San Diego Regional Economic 
Development Corporation.38  
 
The groupings of similarities can also be performed using larger datasets across different 
regions, such as the work done by Delgado, Porter, and Stern, who created clusters and 
subclusters based on observed linkages and occupational similarities.39 An example of this 
ƳŜǘƘƻŘΩǎ ǳǎŜ ƛƴ cluster studies can be found in a 2016 report by Cooper, Sedgwick, and DeWitt, 
which analyzed the aerospace industry in Southern California.40  
 
In terms of analyzing the clusters, RESI used the Delgado, Porter, and Stern approach for the 
overall analysis ƻŦ aŀǊȅƭŀƴŘΩǎ ŜŎƻƴƻƳȅ όŀǘ both the state and regional levels). This analytical 
technique was developed by a team of researchers from Harvard, MIT, and Temple, utilizing 
funding from the U.S. Department of CommerceΩǎ Economic Development Administration.41 
Delgado, Porter, and Stern, three researchers from the aforementioned institutions, describe 
this approach in a 2015 paper.42 Their methodology utilizes national co-location patterns, 
occupational data, and industry input-output tables to define their clusters.43 Further 
information on the analysis of the clusters can be found in Section 3, Methodology. 
 
2.2 Defense Spending Patterns  
The pattern of behavior observed in Congress over the past five years suggests that, while there 
appears to be majority support for increasing the defense budget, that desire is being tempered 
by divisions over the nondefense portion of the budget. Overall trends are difficult to predict 
due to the large number of variables impacting DoD funding obligations to Maryland 

                                                      
37 Delgado, Porter, and Stern, "Defining Clusters of Related Industries," 1. 
38 San DƛŜƎƻ wŜƎƛƻƴŀƭ 9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘ /ƻǊǇƻǊŀǘƛƻƴΣ άCybersecurity in San Diego: An Economic Impact and 
LƴŘǳǎǘǊȅ !ǎǎŜǎǎƳŜƴǘΣέ accessed December 31, 2016, 
http://www.sandiegobusiness.org/sites/default/files/Cyber%20Security%20Final%20Report.pdf. 
39 Delgado, PortŜǊΣ ŀƴŘ {ǘŜǊƴΣ ά5ŜŦƛƴƛƴƎ /ƭǳǎǘŜǊǎ ƻŦ wŜƭŀǘŜŘ LƴŘǳǎǘǊƛŜǎΣέ 2-3. 
40 /ƘǊƛǎǘƛƴŜ /ƻƻǇŜǊΣ {Ƙŀƴƴƻƴ {ŜŘƎǿƛŎƪΣ ŀƴŘ ²ŜǎƭŜȅ 5Ŝ²ƛǘǘΣ ά¢ƘŜ /ƘŀƴƎƛƴƎ CŀŎŜ ƻŦ !ŜǊƻǎǇŀŎŜ ƛƴ {ƻǳǘƘŜǊƴ 
/ŀƭƛŦƻǊƴƛŀΥ ¢ƘŜ CǳǘǳǊŜ ƛǎ IŜǊŜΣέ [ƻǎ !ƴƎŜƭŜǎ /ƻǳƴǘȅ 9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘ /ƻǊǇƻǊŀǘƛƻƴ ŀƴŘ {ŀƴ Diego Regional 
EDC (March 2016):  accessed December 31, 2016, http://laedc.org/wp-
content/uploads/2016/02/LAEDC_Aerospace_FINAL_20160301.pdf. 
41 "About the Project," U.S. Cluster Mapping, accessed October 6, 2016, http://clustermapping.us/about. 
42 Delgado, tƻǊǘŜǊΣ ŀƴŘ {ǘŜǊƴΣ ά5ŜŦƛƴƛƴƎ /ƭǳǎǘŜǊǎ ƻŦ wŜƭŀǘŜŘ LƴŘǳǎǘǊƛŜǎΣέ но-30.  
43 Ibid, 3. 
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contractors. These include priorities on how allocated defense funding is spent, and political 
priorities between defense spending, tax cuts and other expenditures. As shown in Figure 5, 
defense spending has historically been highly cyclical.  

 
Figure 5: DoD Budget, FY 1948 to FY 2016, Adjusted for Inflation 

 

Source: Center for Strategic & International Studies 
 
Since the end of World War II, there have been four major cycles of defense spending driven by 
military conflicts and peacetime competition. In the most recent budget cycle, the overall 
defense budget grew from its low point in FY 1998 to a post-World War II high in FY 2010. Since 
then, however, the budget has declined by 25 percent, adjusting for inflation, through FY 2015. 
Much of this decline was due to a reduction in operations in Iraq and Afghanistan. If war-
ǊŜƭŀǘŜŘ ŦǳƴŘƛƴƎ ƛǎ ŜȄŎƭǳŘŜŘΣ ǘƘŜ άōŀǎŜέ ŘŜŦŜƴǎŜ ōǳŘƎŜǘ ŘŜŎƭƛƴŜs by only 12 percent. In FY 2016, 
the base defense budget began to grow again, marking what could be an end to this downturn. 
 
Due to these considerations, the average spending between 2011 and 2015 is used for 
estimating the impacts DoD spending in Maryland throughout this report.44 Figure 6 outlines 

                                                      
44 RESI also conducted forecasts assuming a 10 percent decrease and a 10 percent increase in average DoD 
spending in Maryland. However, these numbers are not reported as the hypothetical increase shows a 9.971 
percent average increase in employment over ten years, and the hypothetical decrease shows a 9.973 percent 
average decrease in employment over ten years. This shows that the model predicts diminishing returns, as there 
is a slightly larger gain to employment from moving from the 10 percent decrease to the status quo than there is 
from moving from the status quo to the 10 percent increase, but is otherwise unremarkable. Section 7 of "A SWOT 
!ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ of Defense Intensive Landscape" presents detailed policy change analyses 
based on specific policy changes determined to be likely through the SWOT analysis. 
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the amount of DoD funding that the State of Maryland received per year from 2011ς2015 at 
both the state and regional level. In regards to the latter, RESI analyzed five Maryland regions in 
this report. These regions (and the counties comprising these regions) are in alphabetical order 
as follows: 

1. Capital region ς CǊŜŘŜǊƛŎƪΣ aƻƴǘƎƻƳŜǊȅΣ ŀƴŘ tǊƛƴŎŜ DŜƻǊƎŜΩǎ /ƻǳƴǘƛŜǎ 
2. Central region ς Anne Arundel, Baltimore, Carroll, Harford, Howard Counties and 

Baltimore City 
3. Eastern Shore ς Cecil, Caroline, DoǊŎƘŜǎǘŜǊΣ YŜƴǘΣ vǳŜŜƴ !ƴƴŜΩǎΣ Somerset, Talbot, 

Wicomico, and Worcester Counties 
4. Southern Maryland ς /ŀƭǾŜǊǘΣ /ƘŀǊƭŜǎΣ ŀƴŘ {ǘΦ aŀǊȅΩǎ /ƻǳƴǘƛŜǎ 
5. Western Maryland ς Allegany, Garrett, and Washington Counties 

 
The DoD funding allocated to each region can be found below in Figure 6. The table with 
greater detail for this data can be found in Appendix A. 
 
Figure 6: Annual DoD Funding Obligations by Region (Spending in $Millions) 

Region 2011  2012  2013  2014  2015  
Average Spending 

($Millions) 
Capital 
Region 

$8,675.2  $8,450.2  $7,357.1  $7,316.2  $6,626.9  $7,685.1  

Central 
Region 

$8,069.7  $8,528.3  $7,472.3  $8,158.5  $8,182.4  $8,082.2  

Eastern 
Shore 

$195.6  $140.9  $108.5  $119.5  $277.7  $168.5  

Southern 
Maryland 

$1,991.4  $2,095.6  $1,795.2  $1,890.6  $1,948.7  $1,944.3  

Western 
Maryland 

$75.3  $91.9  $81.1  $58.2  $101.3  $81.6  

Maryland 
Total 

$19,007.2  $19,306.8  $16,814.3  $17,543.0  $17,137.0  $17,961.7  

Sources: RESI, USA Spending 
 
Taking the information in Figure 6 at the regional level in Maryland (depicting the state-wide 
trends as a whole), and viewing it alongside the national trends illustrated in Figure 5, a similar 
situation has been occurring across at the national and state levels. Regionally there has been 
some variation, with spending on the Eastern Shore first declining and then increasing. This 
type of variability is expected because at more disaggregate levels variation can be more easily 
effected by relatively few relatively large contracts. This is particularly noticeable in the post-
2013 period with the winding down of war funding as well as the impact of sequestration. The 
data used to construct Figure 6 can be found in Appendix A.1.3.  
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2.3 Report Overview 
This report will continue as follows. Section 3 provides an overview of the methodologies used 
in the cluster analysis as well as the definitions used to define the clusters. The methodology 
subsection focuses on outlining the data used in the cluster analysis. The data sources are 
described in detail, including an explanation of why these sources were chosen and the sourcesΩ 
individual strengths and weaknesses. This subsection also includes an overview of the methods 
used by Tertius Analytics to conduct the social network analysis (SNA). The definitions 
subsection highlights how RESI organized the industry clusters in the state.  
 
Section 4 and Section 5 are closely related. Section 4 focuses on reviewing the findings from the 
RESI cluster analysis at the state level, while Section 5 focuses on reviewing the findings from 
the RESI cluster analysis at the five-region level. These two sections comprise the core analysis 
of industry clusters in the report. Both sections provide the following information: an overview 
of the employment and wages of each cluster in the state/region; the distribution of DoD 
funding (from 2011-2015) to each cluster in the state/region; a discussion of the current 
economic impact of this DoD funding on the clusters; and a forecast of the economic impact of 
this DoD funding under different conditions over a ten-year period.  
 
Section 6 details the {b! ǇŜǊŦƻǊƳŜŘ ōȅ ¢ŜǊǘƛǳǎ !ƴŀƭȅǘƛŎǎΣ w9{LΩǎ ǎǳōŎƻƴǘǊŀŎǘƻǊΦ ¢ŜǊǘƛǳǎ 
!ƴŀƭȅǘƛŎǎΩ {b! ƘƛƎƘƭƛƎƘǘǎ ƛƴƴƻǾŀǘƛƻƴ Ŏƭǳsters in the state and the dynamic interaction between 
military, government, academia, and private industry in Maryland. Their analysis found that 
universities are a large asset to Maryland in terms of fostering innovation. 
 
Taking the results from Sections 4, 5, and 6, Section 7 presents a combination of the cluster 
analysis and the social analysis, where the results of the two are used to present a more 
complete overall picture of innovation in Maryland. This section is important as the preceding 
sections (4 and 5) focus on the agglomeration of companies providing similar products and 
services that comprise the industry clusters as well as how these companies interact (Section 6), 
if at all, within clusters and between clusters. However, sections 4, 5, and 6 do not highlight the 
collaboration occurring within the clusters, which Section 7 highlights.  
 
The final section of the report, Section 8, presents a summary of the main findings of the report   
broken out for the state and its component regions. Using these findings, RESI suggests 
recommendations for the diversification of clusters in Maryland focusing on clusters with a high 
level of DoD funding, as well as clusters with a high level of employment reliant on DoD 
funding. It should be noted that RESI also created several appendices where additional 
information on the methodology, definitions, and analysis can be found.  
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3.0 Methodology 
RESI used both primary and secondary data based in Maryland to complete the cluster analysis 
found in this report. This data includes information from the strengths, weaknesses, 
opportunities, threats (SWOT) analysis, the survey, the SNA, and secondary data sources to 
ascertain more specific cluster definitions and to allow for a better understanding of how 
potential policy changes will affect Maryland.45  
 
This section will review these primary and secondary datasets explaining why they were used. 
In addition, this section will also outline how the clusters were defined for both the clusters 
defined by North American Industry Classification System (NAICS) codes as well as the 
customized clusters. A more robust review of the methods used and the analytical approach 
adopted can be found in Appendix A and Appendix D. 
 
3.1 Collection of Primary Data: The Maryland Defense Network Survey 
To support the cluster analysis as well as the larger OEA project, RESI collected primary data in 
the form of business surveys. The aim of the survey was two-fold. First, the survey was 
developed to identify companies that received DoD funding but were further down the DoD 
supply chain, beyond the prime and first-tier contractors, not reported in USA Spending. 
Second, once these companies self-identified as being a part of the supply chain, the aim was to 
determine their level of dependency on DoD funding as a percent of their annual revenue. To 
meet these objectives, the survey questions, a supplier-list upload website, an introduction, 
and a reminder were created by RESI and disseminated by Commerce via email between April 
2016 and December 2016. In addition, RESI contracted with the Schaefer Center for Public 
Policy at the University of Baltimore to conduct the survey via phone from September 2016 to 
December 2016. While the survey collected data until December 2016, for the purposes of this 
report, the data collected from April 2016 to October 2016 was used. During this period, the 
survey collected 591 responses. An overview of the survey collection and analysis is outlined in 
Appendix A.2.1. 
 
3.2 Review of Secondary Data & Analysis 
To conduct a defense-related industry cluster analysis RESI utilized data from multiple sources, 
including: 

¶ U.S. Census County Business Pattern (CBP) dataset, 

¶ U.S. Census Quarterly Workforce Indicators from the Longitudinal Employer-Household 
Dynamics (LEHD),  

¶ Bureau of Labor Statistics (BLS) Occupational Employment Statistics (OES), 

¶ BLS Local Area Unemployment Statistics (LAUS), 

                                                      
45 As a separate part of this overall project, RESI also conducted a SWOT analysis of the defense industry in 
Maryland to better understand DoD spending impacts on Maryland. 
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¶ BLS Quarterly Census of Employment and Wage (QCEW), 

¶ InfoUSA, 

¶ O*Net (the Occupational Information Network), and  

¶ USA Spending.  
 

RESI used a combination of the aforementioned secondary datasets to complete the cluster 
analysis. The CBP data was used to develop a detailed summary of labor and employment 
characteristics for both the State of Maryland and for each of the five regions selected. The CBP 
data set provides estimates for employment by six-digit NAICS code.46 NAICS are two- to six-
digit codes for classifying businesses by the industry they are in, with two-digit codes being 
more generic, and six-digit codes being more specific. For example, the two-digit NAICS code 
άммέ ƛǎ ǘƘŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ !ƎǊƛŎǳƭǘǳǊŜΣ CƻǊŜǎǘǊȅΣ CƛǎƘƛƴƎ ŀƴŘ IǳƴǘƛƴƎΣ ŀƴŘ ǘƘŜ ŎƻŘŜ άмммммлέ ƛǎ 
the code for Soybean Farming.47 Using data from the 2014 CBP dataset for each cluster in the 
state, RESI estimates the number of jobs each cluster supports in the state. CBP data is used 
instead of QCEW data because CBP data provides size ranges for employers and provides a 
means for estimating employment in industries with data that was suppressed to maintain 
privacy.48 The 2014 CBP data was the most recently available data by that source and was used 
in lieu of more recent 2015 QCEW data due to data suppression issues in the latter source. CBP 
data provides categorical firm size data, which allows for an estimate on the level of 
employment in many, but not all, suppressed industries such as those in the Aerospace and 
Defense Cluster.  
 
The LEHD data was used alongside the CBP data to provide information on labor transitions 
between industries at the state level, and is collected under the Local Employment Dynamics 
partnership. This data provides an understanding of the quantity and type of labor that is 
transitioning between industries. Additionally, the BLS LAUS data provides an overview of 
employment trends for the state and each region in Maryland.  
 
Similar to the CBP and the LEHD data being used together, using the BLS OES and QCEW data in 
conjunction with O*Net data sets allows for estimation of occupational wage and employment 
levels for Maryland. This method is used for estimating wages because it allows for 
approximations of earnings in industries with annual payroll data, which is suppressed by the 
CBP data. It should be noted that throughout the report the 2015 wage data was used with the 
2014 occupation data to allow for the most up-to-date estimations, providing an accurate 
account of current conditions.  

                                                      
46 "County Business Patterns: 2014," U.S. Census Bureau, accessed September 27, 2016, 
http://www.census.gov/data/datasets/2014/econ/cbp/2014-cbp.html. 
47 άNorth American Industry Classification System: Concordances," U.S. Census Bureau, accessed October 4, 2016, 
https://www.census.gov/eos/www/naics/concordances/concordances.html. 
48 ά/ƻǳƴǘȅ .ǳǎƛƴŜǎǎ tŀǘǘŜǊƴǎΣέ ¦Φ{Φ /Ŝƴǎǳǎ .ǳǊŜŀǳΣ ŀŎŎŜǎǎŜŘ WŀƴǳŀǊȅ рΣ нлмтΣ 
https://www.census.gov/econ/overview/mu0800.html. 
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The InfoUSA dataset contains information on many verified businesses in the United States, and 
was developed by InfoUSA by utilizing publicly available data such as record notices, county 
courthouse business filings, and phone directories.49 To verify and update the business data, 
InfoUSA representatives call companies on a regular basis. As a result, the dataset is kept 
current and provides a timely and detailed understanding of business activity at the national 
level. For the purposes of this report, InfoUSA data for Maryland was used to supplement the 
information companies reported in the survey (outlined in Section 3.2). Specifically, the 
companies responding to the survey were matched against those in the InfoUSA data set. This 
allowed RESI to match respondents to six-digit NAICS codes to be mapped to the Delgado, 
Porter, and Stern cluster definitions.50  
 
RESI used USA Spending data to quantify the impacts of the defense induǎǘǊȅ ƻƴ aŀǊȅƭŀƴŘΩǎ 
economy using the REMI PI+ model.51,52 The data provided by USA Spending shows the actual 
contracts awarded to companies conducting business with the DoD from around the country. 
The federal government requires that the prime and the first-tier companies within the defense 
industry supply chain report their DoD contracting activity ς dollars awarded, revenue, point of 
contact ς through USA Spending which also provides a basis for understanding the 
collaboration among firms in the defense industry.53 Appendix A provides more details on the 
data outlined above as well as how this data was analyzed.  
 
3.3 Social Network Analysis 
Social network analysis (SNA) consists of analyzing three main components: nodes, ties, and 
networks. The nodes are the actors within the system; for this report, they are individuals, 
business, and organizations. Ties are the linkages between the nodes in the system. For 
example, if a company acts as a subcontractor to another firm, there is a linkage between the 
two nodes representing those companies. Networks are groupings of nodes and sties, and can 
contain other groupings of nodes and linkages, creating subnetworks. By analyzing these 
networks at different levels of granularity, economic developers can get a better sense of how 
companies and other organizations interact in the innovation process. 
 

                                                      
49 άIƻǿ ²Ŝ DŀǘƘŜǊ 5ŀǘŀΣέ LƴŦƻ¦{!Σ ŀŎŎŜǎǎŜŘ 5ŜŎŜƳōŜǊ омΣ нлмсΣ 
https://lp.infousa.com/infousa_g?bas_phone=800.868.5249&bas_offer=16109445366&gclid=CNToj-
2_mtECFQZLDQodjjwD1w&gclsrc=aw.ds. 
50 Delgado, Porter, and Stern, "Defining Clusters of Related Industries," 23-30. 
51 ά5ƻǿƴƭƻŀŘ /ŜƴǘŜǊΣέ ¦{! {ǇŜƴŘƛƴƎ. 
52 See Appendix D for a detailed explanation of this process. 
53 A prime contractor is defined as the recipient of DoD funding who is contracted to provide a product or service. 
First-tier refers to the first level of subcontractor(s) that the prime contractor hires to complete the project. 
Contractors further down the supply chain can exist with second-tier and third-tier contractors; however, prime 
and first-tier contractors do not need to report these second-tier and third-tier contractors to USA Spending.  
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SNA requires specialized skills and data to perform for an accurate analysis. As such, RESI 
contracted with Tertius Analytics, which has developed a proprietary data set to conduct this 
type of research. Tertius AnalytƛŎǎΩ ŘŀǘŀǎŜǘ utilizes information from multiple sources, including: 

¶ U.S. Patent and Trademark Office data on patent grants and patent applications, 

¶ National Institutes of Health (NIH) research grants, 

¶ National Science Foundation (NSF) research grants, 

¶ Small Business Innovation Research (SBIR) and Small Business Technology Transfer 
(STTR) grants, and 

¶ USA Spending. 
 
Unless otherwise noted, the dataset for the SNA is comprised of grant contracts and patent 
application documents dated from January 1, 2010 through August 31, 2016. In general, grant 
contract start dates and patent application dates were used to determine if a document was 
included in the analysis. An explanation of the data preparation and analysis can be found in 
Appendix A.  
 
3.4 Developing the Clusters 
To conduct the cluster analysis in Maryland, RESI used cluster definitions developed by a team 
of researchers from Harvard, Massachusetts Institute of Technology (MIT), and Temple, funded 
by the U.S. Department of CommerceΩǎ Economic Development Administration.54 Delgado, 
Porter, and Stern, three researchers from the aforementioned institutions, describe this 
approach in a 2015 paper.55 Their approach, outlined in U.S. Cluster Mapping, utilizes 
geographical considerations, national co-location patterns, occupational data, and industry 
input-output tables to define their clusters.56,57 Beyond this approach, RESI created customized, 
specific cluster definitions for Information Technology and Cyber Security and for Research and 
Development (R&D) at the state level. RESI focused on these three specific clusters based on 
findings from the SWOT report and social network analysis. The SWOT indicated that from a 
policy perspective that R&D was potentially vulnerable and that Information Technology/Cyber 
Security was likely to have gains in funding levels.58 
 
3.4.1 Creating the Clusters with NAICS codes 
Using CBP data (outlined above in Section 3.1) to estimate employment at the six-digit NAICS 
code level, RESI mapped the Delgado, Porter, and Stern industry clusters to create both state 
and regional profiles. This process allowed RESI to map 978 six-digit NAICS codes to 67 industry 

                                                      
54 "About the Project," U.S. Cluster Mapping. 
55 Delgado, Porter, and Stern, "Defining Clusters of Related Industries," 23-30. 
56 Ibid. 
57 Ibid, 3. 
58 Regional Economic Studies Institute of Towsoƴ ¦ƴƛǾŜǊǎƛǘȅΣ ά! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ of 
Defense Intensive Landscape.έ 



The Impact of Department of Defense Funding on Industry Clusters in the State of Maryland 
RESI of Towson University 

 

 

  36 

clusters.59 RESI constructed wage estimates for each cluster using OES average wage data by 
occupation. RESI produced industry-wide estimates at the six-digit NAICS code level using 
occupational profile data. This approach was necessary due to data suppression by both QCEW 
and CBP. 
 
An example of organizing the 978 six-digit NAICS codes into 67 clusters can be found with the 
Local Real Estate, Construction, and Development cluster. Within this one cluster, 52 NAICS 
codes are present including: Masonry Contractors (NAICS code 238140), Roofing Contractors 
(NAICS code 238160), and Plumbing, Heating, and Air-Conditioning Contractors (NAICS code 
238220). Another example would be the Business Services clusters, representing the activity 
among 33 NAICS codes including: Payroll Services (NAICS code 541214), Engineering Services 
(NAICS code 541330), and Passenger Car Leasing (NAICS code 532112). Industry sectors were 
grouped into the Business Services cluster to provide a more detailed analysis. Appendix B 
contains additional details for spending by NAICS code for the largest clusters by spending. 
 
The advantage of using the Delgado, Porter, and Stern approach is that through its utilization of 
employment patterns, the methodology allows for distinction between traded and local 
clusters. Traded clusters generally provide services that support interests external to the region, 
and local clusters commonly provide more services for those that live in the area.60 Traded 
clusters produce 96.5 percent of the patents in the United States, and overall pay higher wages 
than local clusters.61 As will be seen in Section 4, overall DoD spending in Maryland supports 
jobs that pay an average wage higher than that of the state. This is largely because the majority 
of DoD spending in Maryland goes to traded clusters. This analysis, presents both traded and 
local clusters due to the large amounts of funding that Maryland based businesses receive in 
both. As mentioned above, traded clusters arguably have a disproportionate impact on the 
economy. However, due ǘƻ aŀǊȅƭŀƴŘΩǎ ŎƻƳǇŜǘƛǘƛǾŜ ŀŘǾŀƴǘŀƎŜ ǿƛǘƘ ǇǊƻȄƛƳƛǘȅ ǘƻ ²ŀǎƘƛƴƎǘƻƴ, 
D.C. and federal installations such as military bases and research institutes, Maryland 
effectively exports services that are traditionally thought to be local in nature. Examples of this 
would include the large amount of spending that occurs on real estate and construction 
services in the state. Since these buildings and forts provide service to the Federal Government, 
they are effectively providing services to the rest of the nation too. 
 
One potential limitation of the Delgado, Porter, and Stern approach is that it utilizes national-
level data and has the potential to overlook details that are pertinent to the regional 

                                                      
59 ά/ƭǳǎǘŜǊ aŀǇǇƛƴƎ aŜǘƘƻŘƻƭƻƎȅΣέ ¦Φ{Φ /ƭǳǎǘŜǊ aŀǇǇƛƴƎΣ ŀŎŎŜǎǎŜŘ 5ŜŎŜƳōŜǊ нмΣ нлмсΣ  
http://www.clustermapping.us/content/cluster-mapping-methodology. 
60 Mercedes DelgadƻΣ wƛŎƘŀǊŘ .ǊȅŘŜƴΣ ŀƴŘ {ŀƳŀƴǘƘŀ ½ȅƻƴǘȊΣ ά/ŀǘŜƎƻǊƛȊŀǘƛƻƴ ƻŦ ¢ǊŀŘŜŘ ŀƴŘ [ƻŎŀƭ LƴŘǳǎǘǊƛŜǎ ƛƴ ǘƘŜ 
¦{ 9ŎƻƴƻƳȅΣέ мΣ ŀŎŎŜǎǎŜŘ {ŜǇǘŜƳōŜǊ нфΣ нлмсΣ 
http://clustermapping.us/sites/default/files/files/page/Categorization%20of%20Traded%20and%20Local%20Indus
tries%20in%20the%20US%20Economy.pdf. 
61 ά/ƭǳǎǘŜǊǎΣέ ¦Φ{Φ /ƭǳǎǘŜǊ aŀǇǇƛƴƎΣ ŀŎŎŜǎǎŜŘ CŜōǊǳŀǊȅ мΣ нлмтΣ ƘǘǘǇǎΥκκǿǿǿΦŎƭǳǎǘŜǊƳŀǇǇƛƴƎΦǳǎκŎƭǳǎǘŜǊ. 
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differences that exist for Maryland. To overcome this limitation, RESI integrated the SWOT 
analysis findings relevant to the clusters in the state. For example, the SWOT analysis found 
that that R&D spending was especially vulnerable to DoD funding fluctuations and that 
Information Technology/Cyber Security was likely to be a growth industry. These two spending 
categories cross the comprehensive industry definitions primarily used in this report. As such, 
custom categories were adopted to better understand how these spending categories affect 
Maryland. To capture R&D and Information Technology/Cyber Security, RESI created 
customized cluster definitions to capture the employment impacts of this spending, outlined in 
the following section.  
 
3.4.2 Creating a Customized Cluster 
In order to conduct a more thorough economic impact analysis for Maryland, RESI developed 
custom definitions of spending-specific clusters based on observed DoD spending. This was 
done using USA Spending data, categorized by Product or Service Code (PSC) category. These 
definitions allowed RESI to better assess cluster activity and associated economic impacts for 
Maryland. While the activities that the government identifies as R&D or Information 
Technology/Cyber Security may seem wide-ranging and subject to interpretation, they reflect 
the official observed classification of the activities funded by the U.S. Government that occur in 
these clusters. One important observation that comes from this approach is just how many 
industries that would not be traditionally thought of as being included in R&D or Information 
Technology/Cyber Security receive funding in these two categories. For example, the DoD 
reports that the Administrative Management and General Management Consulting Services 
sector (NAICS code 541611) received over $63 million in spending annually on average between 
2011 and 2015 that was classified as R&D spending. Examples, of the type of services classified 
as being in R&D spending here includes: AD26: Services (Management/Support), AN95: R&D- 
Medical: Other (Operational Systems Development), and AJ56: R&D- General 
Science/Technology: Life Sciences(Management/Support).62 Further, if the analysis were limited 
to only spending lining up on industries more traditionally thought of as being associated with 
R&D spending, such as the Education and Knowledge Creation cluster, Engineering Services 
(NAICS code 541330) would not be included as it is included the Business Services cluster. USA 
Spending reports nearly $659 million yearly on average between 2011 and 2015 being classified 
as being spent on Engineering Services. 
 
To identify the clusters for R&D and Information Technology/Cyber Security, RESI used USA 
Spending data to identify six-digit NAICS codes that received, on average, at least one percent 
of all DoD obligated dollars from 2011 to 2015 in the relevant PSC category. One percent was 
an appropriate cut-off for presentation purposes, and limited the analysis to only the NAICS 

                                                      
62 ά5ƻǿƴƭƻŀŘ /ŜƴǘŜǊΣέ ¦{! {ǇŜƴŘƛƴƎ. 
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categories where the largest amounts of spending occurred.63 As more NAICS codes are 
included the overall definition of the cluster becomes less precise, and also includes smaller 
amounts of DoD spending. As such, a balance between precision and inclusiveness of additional 
NAICS codes is crucial. For the R&D cluster, RESI used a minimum funding value of 
approximately $30 million, and approximately $19 million for the Information 
Technology/Cyber Security cluster. All NAICS codes and spending for these categories can be 
seen in Appendix B. 
 
The R&D spending PSC category receives more than $2.9 billion per year in obligated DoD 
funding, or approximately 16 percent of total DoD spending in Maryland.64,65 As detailed in 
Figure 7, the Maryland R&D cluster, based on the one percent cutoff described above, contains 
nine different sectors receiving a minimum of $30 million in DoD funding. The sectors are 
ranked according to share of all DoD funding obligated for the cluster, totaling nearly $2.7 
billion annually. Two industries within this cluster received more than 50 percent of total DoD 
spending obligated to the R&D cluster:  

¶ The Research and Development in the Physical, Engineering, and Life Sciences (Except 
Biotechnology) sector, which received more than $960 million, or approximately 33 
percent of all R&D cluster funding; and  

¶ The Engineering Services sector, which received nearly $660 million, or 22.5 percent of 
total DoD funding within the R&D cluster. 

 
  

                                                      
63 In Economic Impact Analysis presented in the SWOT all spending was used to create the estimates. However, for 
the primary analysis in this document a 1 percent cut off is used to focus the presentation of spending and 
occupations to a manageable level of information. All of the spending by NAICS code is presented in Appendix B. 
64 ά5ƻǿƴƭƻŀŘ /ŜƴǘŜǊΣέ ¦{! {ǇŜƴŘƛƴƎ.  
65 As can be found in Appendix B, total spending on this category was approximately $2.9 billion, however the 
NAICS codes that are associated with the additional spending each receive relatively little of the spending. 
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Figure 7: Maryland R&D ClusterτNAICS Codes and Average DoD Spending 

NAICS 
Code 

NAICS Description 
Dollars Obligated, 

2011-2015 
Percent of Total MD 
DoD R&D Spending 

541712 
Research and Development in the 
Physical, Engineering, and Life Sciences 
(Except Biotechnology) 

$963,035,465 32.9% 

541330 Engineering Services $658,933,947 22.5% 

541711 
Research and Development in the 
Physical, Engineering, And Life Sciences 

$371,771,391 12.7% 

334220 
Radio and Television Broadcasting and 
Wireless Communications Equipment 
Manufacturing 

$349,547,710 12.0% 

541511 
Custom Computer Programming 
Services 

$182,525,609 6.2% 

541611 
Administrative Management and 
General Management Consulting 
Services 

$63,417,304 2.2% 

541512 Computer Systems Design Services $40,178,099 1.4% 

334511 
Search, Detection, Navigation, Guidance, 
Aeronautical, and Nautical System and 
Instrument Manufacturing 

$33,781,385 1.2% 

541711 
Research and Development in 
Biotechnology 

$30,629,588 1.0% 

 Total  $2,693,820,498.00 92.1% 

Sources: RESI, U.S. Census NAICS, USA Spending 
 
The Information Technology/Cyber Security PSC category received an average of nearly $1.9 
billion per year, or approximately 10 percent of the total DoD spending in Maryland.66 Figure 8 
shows the Maryland Information Technology/Cyber Defense cluster consists of 11 different 
sectors receiving a minimum of $19 million in DoD funding. The sectors are ranked according to 
share of all DoD funding obligated for the cluster, totaling nearly $1.8 billion annually. Three 
industries within this cluster collectively received more than 50 percent of the average 
obligated dollars between 2011 and 2015:  

¶ The Wired Telecommunications Carriers sector, which received more than $341 million, 
or 18.2 percent of all Information Technology/Cyber Security cluster funding;  

¶ The Other Computer Related Services sector, which received over $311 million in 
funding, or 16.6 percent of cluster funding; and 

                                                      
66 ά5ƻǿƴƭƻŀŘ /ŜƴǘŜǊΣέ ¦{! {ǇŜƴŘƛƴƎ. 
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¶ The Computer Systems Design Services sector, which received more than $294 million, 
ƻǊ мрΦт ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŎƭǳǎǘŜǊΩǎ total DoD funding. 

 
Figure 8: Maryland Information Technology and Cyber Security ClusterτNAICS Codes and 
Average DoD Spending 

NAICS 
Code 

NAICS Description 
Dollars Obligated, 

2011-2015 
Percent of Total MD 

IT/Cyber Spending 

517110 Wired Telecommunications Carriers $341,192,864 18.2% 
541519 Other Computer Related Services $311,110,209 16.6% 
541512 Computer Systems Design Services $294,235,699 15.7% 

541511 
Custom Computer Programming 
Services 

$196,606,658 10.5% 

541330 Engineering Services $180,302,559 9.6% 

541513 
Computer Facilities Management 
Services 

$164,822,830 8.8% 

541712 
Research and Development in the 
Physical, Engineering, and Life 
Sciences (Except Biotechnology) 

$99,691,836 5.3% 

517410 Satellite Telecommunications $99,451,891 5.3% 

518210 
Data Processing, Hosting, and Related 
Services 

$34,341,776 1.8% 

517919 All Other Telecommunications $26,049,985 1.4% 
443142 Computer and Software Stores $19,746,285 1.1% 

 Total  $1,767,552,592 94% 

Sources: RESI, U.S. Census NAICS, USA Spending 
 
The Information Technology and Analytical Instruments cluster differs from the Information 
Technology/Cyber Security cluster as the former is a product of the Delgado, Porter, and Stern 
approach.67 Their definition mostly (20 out of 23) consists of six-digit NAICS codes that fit into 
the three-digit NAICS code category of Computer and Electronic Product Manufacturing 
category.68 The remaining three digit NAICS codes by their definition are the Semiconductor 
Machinery Manufacturing (NAICS code 333242), Photographic and Photocopying Equipment 
Manufacturing (NAICS code 33316), and Software Publishers (NAICS code 511210). As shown in 
Figure 8, none of these match the NAICS codes receiving more than one percent of DoD 
spending in this category. 

                                                      
67 Delgado, Porter, and Stern, "Defining Clusters of Related Industries," 23-30. 
68 NAICS codes are read from left to right, with the first two digits referring to the top-level industry definition, and 
each digit to the right becoming more specific. As such, all six-digit NAICS codes that fit the pattern 334XXX (with X 
representing a digit between 0 and 9) belong to the three-digit NAICS code of 334 which is the Computer and 
Electronic Product Manufacturing NAICS code. 
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¢ƘŜ ŘŀǘŀǎŜǘǎ ŀƴŘ ǘŜŎƘƴƛǉǳŜǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊ ŀƭƭƻǿŜŘ w9{L ǘƻ ŘŜǎŎǊƛōŜ aŀǊȅƭŀƴŘΩǎ 
economy, the emǇƭƻȅƳŜƴǘ ƛƳǇŀŎǘǎ ƻŦ 5ƻ5 ǎǇŜƴŘƛƴƎΣ ŀƴŘ Ƙƻǿ aŀǊȅƭŀƴŘΩǎ ŘŜŦŜƴǎŜ ŎƻƴǘǊŀŎǘƻǊǎ 
interact to innovate. The next few sections present the results at the state and regional levels of 
these methods. These results provide the information necessary to help direct economic 
development efforts. 
 

4.0 !ƴŀƭȅȊƛƴƎ aŀǊȅƭŀƴŘΩǎ 5ŜŦŜƴǎŜ-Related Clusters  
On average, more than $18 billion in DoD spending occurs in Maryland every year. This 
spending varies both by region and by industry across the state. Drawing on the cluster 
definitions, DoD spending data, and cluster analysis approaches outlined in the previous 
sections of this report, this section will provide an analysis of the industry clusters in Maryland 
that are impacted by DoD funding at the state level. This analysis will highlight the impact of the 
2011-2015 DoD funding to Maryland as well as which industry cluster types receive the highest 
amounts of DoD funding in the state. Given the overarching aim of this projectτto determine 
the impact of potential future fluctuations in DoD fundingτRESI also forecasted the economic 
impacts of these industry clusters under different scenarios in this section.  
 
This section will continue as follows. Section 4.1 provides an overview of the cluster analysis for 
the state. Specifically, this section presents overall employment by clusters, labor descriptions, 
and DoD obligated spending by industry cluster. The rest of this section consists of: 

¶ Section 4.1.1 presents the top statewide industry cluster descriptions and corresponding 
employment characteristics, 

¶ Section 4.1.2 shows details of the cluster analysis for the top clusters receiving DoD 
funding in the state, 

¶ Section 4.1.3 shows the potential impacts of DoD spending Ŏǳǘǎ ƛƴ aŀǊȅƭŀƴŘΩǎ ƘƛƎƘŜǎǘ-
funded clusters, 

¶ Section 4.1.4 details the R&D and Information Technology/Cyber Security clusters that 
were customized by RESI, 

¶ Section 4.1.5 presents related cluster-level results from the industry survey that RESI 
conducted as part of a defense industry mapping project, and  

¶ Section 4.1.6 presents the long-term forecast for the impact of DoD spending on the 
ǎǘŀǘŜΩǎ ŜŎƻƴƻƳȅΦ 

 
4.1 State Cluster Overview 
!ǎ ƻŦ нлмпΣ aŀǊȅƭŀƴŘΩǎ ŜƳǇƭƻȅƳŜƴǘ ōŀǎŜ ŀƳƻǳƴǘǎ ǘƻ ǊƻǳƎƘƭȅ нΦпс Ƴƛƭƭƛƻƴ ƛƴ-state jobs, with 
average annual wages as of 2015 amounting to $52,402.69 In terms of absolute employment, 
aŀǊȅƭŀƴŘΩǎ ƭŀǊƎŜǎǘ ƛƴŘǳǎǘǊȅ ŎƭǳǎǘŜǊǎ ŀǊŜ [ƻŎŀƭ IŜŀƭǘƘ {ŜǊǾƛŎŜǎ ǿƛǘƘ опсΣллл ŜƳǇƭƻȅŜŜǎΣ .ǳǎƛƴŜǎǎ 

                                                      
69 RESI estimated state-level average annual wages using CBP employment estimates and OES wage data from CBP 
county-level data. See Appendix A for more details. 
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Services with 315,000 employees, and Local Hospitality Establishments with 245,000 
employees. Collectively, these three clusters employ more than 907,000 individuals, and 
comprise approximately 37 percent of total jobs in Maryland.  
 
4.1.1 Maryland Economy Overall Top Clusters 
Lǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǳƴŘŜǊǎǘŀƴŘ aŀǊȅƭŀƴŘΩǎ ƻǾŜǊŀƭƭ ŜŎƻƴƻƳƛŎ ǇǊƻŦƛƭŜ ǘƻ Ŧǳƭƭȅ ǳƴŘŜǊǎǘŀƴŘ 5ƻ5 
spending impacts on Maryland. As mentioned in Section 3, RESI used CBP data to determine 
industry cluster employment as defined by Delgado, Porter, and Stern, to provide background 
data ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ aŀǊȅƭŀƴŘΩǎ ŜŎƻƴƻƳȅΦ70 In addition to defining clusters, their 
methodology makes a distinction between traded clusters, which provide services that are 
generally for those living outside the area, and local clusters, which generally provide services 
to those living in the area.71 This report analyzes both local and traded clusters, as DoD 
ǎǇŜƴŘƛƴƎ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴ ōƻǘƘ ǘȅǇŜǎΦ CǳǊǘƘŜǊΣ ŘǳŜ ǘƻ aŀǊȅƭŀƴŘΩǎ ǇǊƻȄƛƳƛǘȅ ǘƻ ²ŀǎƘƛƴƎǘƻƴ, D.C., 
and federal installations such as military bases and research institutions, Maryland effectively 
exports services to the rest of the country that are traditionally thought of as being local in 
natureτin part by providing services to the federal government. This section will review the 
top clusters in Marylandτby number of employees, by wages, and by location quotientτprior 
to taking the impact of DoD funding on state clusters into account in the next section. 
  
Using 2014 data from the CBP and 2015 data from OES, RESI calculated the top clusters by total 
employment in Maryland, and their corresponding wages. Local Health Services is the largest 
overall cluster, employing approximately 346,000 workers and paying an average wage of 
$54,876. The Business Services cluster employs over 315,000 and pays an average salary of 
$76,688 per year. The high number of employees and the high wages in the Business Services 
cluster can be attributed to the following sectorsτwhich collectively employ over 212,000 
people in Marylandτbeing included in this cluster definition:  

¶ Corporate, Subsidiary, and Regional Managing Offices (NAICS code 551114);  

¶ Engineering Services (NAICS code 541330);  

¶ Computer Systems Design Services (NAICS code 541152); and  

¶ Custom Computer Programming Services (NAICS code 541511).  
 
Despite having very different wages, the third-largest cluster is the Local Hospitality 
Establishments cluster, employing over 245,000 workers and providing an average wage of 
$24,730. Collectively, the three top clusters employ more than 907,000 individuals, and 
comprise approximately 37 percent of total jobs in Maryland.72 The Local Real Estate, 

                                                      
70 Delgado, Porter, and Stern, "Defining Clusters of Related Industries," 23-30. 
71 Delgado, .ǊȅŘŜƴΣ ŀƴŘ ½ȅƻƴǘȊΣ ά/ŀǘŜƎƻǊƛȊŀǘƛƻƴ ƻŦ ¢ǊŀŘŜŘ ŀƴŘ [ƻŎŀƭ LƴŘǳǎǘǊƛŜǎ ƛƴ ǘƘŜ ¦{ 9ŎƻƴƻƳȅΣέ мΦ 
72 Number of employees is estimated using U.S. Census CBP data from 2014, the most recent data available, while 
the average wage data is estimated used the Bureau of Labor Statistics OES data from 2015. The most recent data 
available was used for this analysis, in order to make the overall estimates as comparable as possible to current 
conditions. 
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Construction and Development; Local Commercial Services; Local Food and Beverage 
Processing and Distributions; Local Retailing of Clothing and General Merchandise; Distribution 
and Electronic Commerce; Local Community and Civic Organizations; and Local Motor Vehicle 
Products and Services clusters comprise the remaining clusters in the top ten clusters by 
employment. The commensurate employment and wage information for each of these clusters 
can be found in Appendix E. 
 
Using 2014 data from the CBP and 2015 data from OES, RESI also calculated the top ten 
industry clusters in Maryland by wage. The top industry cluster by wage is the Information 
Technology and Analytical Instruments cluster, with an estimated employment of 
approximately 12,500 employees and an average wage of $94,160. The Aerospace Vehicles and 
Defense cluster is second, with employment of nearly 11,000 workers who are paid an average 
wage of $85,290. Third is the Financial Services cluster, which has over 45,500 employees, and 
paid an average wage of over $82,323. The remaining seven-highest average wage clusters in 
descending order are: Business Services; Electric Power Generation and Transmission; 
Education and Knowledge Creation; Biopharmaceuticals; Communications Equipment and 
Services; Oil and Gas Production and Transportation; and Marketing, Design, and Publishing. 
The commensurate employment and wage information for each of these clusters can be found 
in Appendix E. 
 
The employment and wage information is important to understand for the current economic 
activity among the industry clusters identified in this report. Even without understanding the 
distribution of DoD funding to these industry clusters (which will be reviewed later in this 
section), the impact of employment and wages in these clusters is pertinent to the overall 
picture for how diversification will proceed. This background information can contribute to 
targeting specific industry clusters for proactive diversification planning in future.  
 
Location quotients are a tool to identify industry concentrations within a geographic location. 
By definition, a location quotient of 1.0 means that the same ratio or industry employment 
occurs at the local and national level, which is used as a baseline value. If a region were to 
produce and consume the same basket of goods, in the same proportion as the nation, this 
area would also have a location quotient of 1.0. However, we know that trade occurs across 
regions, and that different areas specialize in production of different goods and services. This 
specialization is reflected in employment, and hence location quotients. Location quotients 
over 1.0 indicate that the labor in that sector produces more goods than are being consumed in 
the region. In general, an industry with a location quotient higher than 1.25 is expected to be 
an export industry.73  
 

                                                      
73 William Shuffstall, "Using Location Quotients to Identify Local Strengths, Opportunities, and Industry Clusters," 1. 
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Maryland is home to five industry clusters with a location quotient greater than 1.25, as shown 
in Figure 9. Location quotients under 1.0 indicate that commodities are being imported into the 
region.74 For example, in Maryland the Business Services sector has a location quotient of 1.34, 
indicating that this sector employees 1.34 people to all those employed in Maryland, for 
everyone person employed in this sector to all of those employed nationally. However, the 
Metal Mining industry has a location quotient of .002 in Maryland. This is not surprising, as 
Maryland does not have an abundance of these natural resources, compared to the rest of the 
country. This example shows how location quotients can be used to identify the comparative 
advantages that one region may possess.  
 
Figure 9: Top Clusters by Location QuotientsτMaryland, 2014 

 
Sources: Delgado, Porter, and Stern; RESI, U.S. Census 
 
Figure 9 shows the top industry clusters by location quotient for the State of Maryland, using 
2014 employment estimates from CBP. The five industry clusters with a location quotient 
greater than 1.25 are: Local Real Estate, Construction, and Development; Business Services; 
Local Education and Training; Local Personal Services (Non-Medical); and Education and 
Knowledge Creation.75 Given their high location quotients, these industries would be primed for 

                                                      
74 William Shuffstall, "Using Location Quotients to Identify Local Strengths, Opportunities, and Industry Clusters," 1. 
75 As mentioned at the beginning of this section, both local and traded clusters are considered in this analysis 
because of significant DoD spending to both types of clusters. Local Real Estate, Construction and, Development 
really demonstrates this point. As will be seen in the next section, the cluster received nearly $1.5 billion in DoD 
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export activity. Communications Equipment and Services is just below the threshold at 1.24. 
The remaining clusters in the top ten by location quotient for Maryland are Local Food and 
Beverage Processing and Distribution, Local Household Goods and Services, Financial Services, 
and Environmental Services.  
 
As will be seen in the next section, there is significant overlap with the top clusters by location 
quotient and by DoD funding. With five of the six top clusters by location quotient, Local Real 
Estate, Construction, and Development, Business Services, Local Education and Training, 
Education and Knowledge Creation, and the Communications Equipment and Services cluster 
all receiving over $1.1 billion in funding annually on average, between 2011 and 2015. This 
spending directly added over 37,500 jobs across these clusters in Maryland, which directly 
increases the location quotient in these clusters. For example, in Appendix H RESI estimates 
that there were 19,927 jobs directly being supported in Maryland, in the Business Services 
cluster from DoD funding on average annually. These jobs account for 6.3 percent of all of the 
jobs in this cluster in Maryland, and without them the cluster would still be an exporting 
cluster, but just barely as it would have a location quotient of approximately 1.26. Further, the 
spending in this cluster creates additional 15,519 indirect and induced jobs employing 
additional workers in Maryland.  
 
4.1.2 DoD Spending in Maryland by Top Clusters 
w9{LΩǎ ŀƴŀƭȅǎƛǎ ƻŦ ¦{! {ǇŜƴŘƛƴƎ Řŀǘŀ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ DoD spends an average of over $18 billion 
annually on contracts awarded to Maryland-based vendors, or for work performed in the state. 
Overall, DoD spending is diverse in terms of economic sectors impacted, and has at least an 
indirect effect on all aspects of MarylandΩǎ economy. Using the Delgado, Porter, and Stern 
cluster approach to analyze the 978 six-digit NAICS codes which received funding from DoD, 
RESI found 63 clusters that were impacted by DoD funding in the State of Maryland from 2011-
2015. In an average year in Maryland (during this analysis period), DoD spending impacts 63 of 
the 67 clusters in Maryland with direct funding obligations. The 11 clusters in Figure 10 receive 
the most direct funding obligations from the DoD, with each having an annual DoD obligation 
exceeding $300 million. The full list of the allocation of DoD funds to clusters in Maryland can 
be found in Appendix F. 
  

                                                      
funding on average annually between 2011 and 2015. Maryland is effectively exporting these services to the rest 
of the country.  
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Figure 10: Estimated Jobs, Average Annual Wages Funding, and Impact by Clusterτ
Maryland76,77,78 

Cluster Name 
Statewide Job 

Estimate, 2014 

Average 
Wages, 

2015 

Average Annual 
Dollars Obligated, 

2011-2015 

Jobs Supported 
by DoD 
Funding 

Business Services 315,659 $76,688 $7,299,282,121 35,446 
Education and 
Knowledge Creation 

78,237 $75,859 $1,864,276,683 9,152 

Local Real Estate, 
Construction, and 
Development 

233,818 $49,519 $1,487,297,165 11,185 

Aerospace Vehicles 
and Defense 

10,881 $85,290 $1,240,767,978 5,418 

Communications 
Equipment and 
Services 

10,725 $73,561 $1,103,423,851 5,586 

Water Transportation 4,469 $60,708 $871,676,614 5,347 
Local Utilities 29,055 $67,836 $659,778,570 3,622 
Local Health Services 346,345 $54,877 $500,422,212 3,396 
Information 
Technology and 
Analytical 
Instruments 

12,456 $94,160 $438,013,070 1,732 

Local Commercial 
Services 

178,526 $47,021 $396,081,575 3,137 

Transportation and 
Logistics 

17,892 $51,069 $322,011,737 2,348 

Subtotal 1,238,062 $60,713 $16,183,031,576 86,369 

State Total 2,460,086 $52,546 $17,968,243,321 101,263 

Sources: BLS OES; Delgado, Porter, and Stern; REMI, RESI; USA Spending; U.S. Census 
 

                                                      
76 This analysis does not account for the customized clusters including Information Technology/Cyber Security or 
R&D as outlined in Section 3. These clusters were not accounted for in this section because they use different 
definitions, are not comprehensive, and are not mutually exclusive in terms of the NAICS codes represented. 
77 The subtotal row contains the total estimated employment and overall average wage for the clusters presented 
in the chart. 
78 This estimated employment supported by DoD funding by cluster (in the fifth column) was calculated utilizing 
the employment and wage data presented in the second and third columns. Please see Appendix C.4 for more a 
detailed methodology. 
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Moving from left to right in the columns of Figure 10, the industry clusters are listed with their 
order based on the average annual funding from the DoD. These clusters were defined using 
NAICS codes at the six-digit level with RESI assuming that the DoD funding was used entirely 
within the cluster. The next column shows the estimated number of jobs available in each 
cluster, supported by both DoD and non-DoD funding, followed by the average wage of 
individuals working in the cluster, the DoD funding per cluster, and then its impact on the total 
number of jobs (not exclusive to the respective cluster).79 Focusing briefly on the rows in Figure 
10, the subtotal row shows that the top 11 ŎƭǳǎǘŜǊǎ ǊŜŎŜƛǾŜŘ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ƻ5 
ƻōƭƛƎŀǘŜŘ ŦǳƴŘƛƴƎΣ ƻǾŜǊ Ϸмс ōƛƭƭƛƻƴ ŘƻƭƭŀǊǎ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǘƻǘŀƭ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ Ϸму ōƛƭƭƛƻƴΦ ¢ƘŜ 
subtotal roǿ ŀƭǎƻ ǎƘƻǿǎ ǘƘŀǘ ŀōƻǳǘ ƘŀƭŦ ƻŦ aŀǊȅƭŀƴŘΩǎ ǿƻǊƪŜǊǎ ŀǊŜ ŜƳǇƭƻȅŜŘ ƛƴ ǘƘŜ ŎƭǳǎǘŜǊǎ 
receiving the greatest amounts of DoD funding. 
 
Figure 10 highlights the two largest clusters based on absolute employment levels: Local Health 
Services and Business Services. Considering that the Business Services cluster received over $7 
billion in average annual obligated fundingτǊƻǳƎƘƭȅ плΦс ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǘƻǘŀƭ 5ƻ5 
funding from 2011 to 2015τthe high number of individuals employed in this cluster is 
expected. However, the Local Health Services cluster, which received $500 million, or 6.9 
percent of the average funding that the Business Services cluster received from the DoD per 
year, employed more individuals within the state. This indicates that the Local Health Services 
cluster in Maryland is less dependent on DoD funding and therefore better insulated against 
potential future funding fluctuations than the other clusters.  
 
Using USA Spending data categorized by industry sector, RESI calculated the overall economic 
impacts of DoD spending in Maryland. To estimate cluster level impacts, RESI multiplied the 
salary-weighted DoD funding for each category by the estimated overall employment impacts.80 
This estimate allows for detailed impacts based on spending at the cluster level to be 
estimated, and can be used to better understand how potential policy changes relating to 
spending allocations will effect Maryland. DoD spending on the top 11 clusters provide 
approximately 85 percent of the estimated employment impact in Maryland, supporting over 
86,000 total jobs, which includes direct, indirect, and induced jobs.81 
 

                                                      
79 ¢ƘŜ ŎƻƭǳƳƴ ǘƛǘƭŜŘ ά5ƻ5 {ǇŜƴŘƛƴƎ Wƻōǎ LƳǇŀŎǘέ ǊŜŦƭŜŎǘǎ ǘƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ Ƨƻōǎ όŘƛǊŜŎǘΣ ƛƴŘƛǊŜŎǘΣ ŀƴŘ ƛƴŘǳŎŜŘύ 
supported from obligated DoD funding, not the number of jobs created exclusively within the cluster. 
80 These figures were calculated by using the spending levels divided by the average wages in each cluster, divided 
by the total spending levels, divided by the average wages summed for all clusters. This methodology is outlined in 
more detail, including equations, in Appendix C.4. 
81 The REMI model separates direct effects (jobs supported and dollars spent as a direct result of DoD contracts) 
ŦǊƻƳ ƛƴŘƛǊŜŎǘ ŀƴŘ ƛƴŘǳŎŜŘ ŜŦŦŜŎǘǎ όƧƻōǎ ŀƴŘ ƻǳǘǇǳǘ ǎǳǇǇƻǊǘŜŘ ōȅ ŘƛǊŜŎǘ ŜƳǇƭƻȅŜŜǎΩ ŀƴŘ ōǳǎƛƴŜǎǎŜǎΩ ǇǳǊŎƘŀǎŜǎ 
either for business or from personal salaries). 
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In terms of earnings, it is important to note that most of the top 11 clusters are high-wage 
clusters, exceeding the stŀǘŜΩǎ нлмр ŀǾŜǊŀƎŜ ŀƴƴǳŀƭ ǿŀƎŜ ƻŦ ϷрнΣ402.82 The Business Services 
cluster, for instance, captured 40.6 percent of total DoD funding in Maryland and boasts an 
average annual wage of more than $76,500. However, this is not the case for three clusters: 
Local Real Estate, Construction, and Development; Local Commercial Services; and 
Transportation and Logistics. The 2015 wage data was used alongside the 2014 occupational 
data because it allowed for the most up-to-date information available from both data sources 
to be used. Combining these data sources enables RESI to get the most comparable estimates 
of the conditions today. 
 
Figure 10 highlights two important points to consider for diversification measures in future. 
First, the obligated DoD spending is one of many sources of funding to the industry clusters in 
the state. Due to variations in DoD funding obligations between 2011 and 2015 and differing 
cluster dependence on this funding, the impacts to the individual clusters resulting from 
fluctuations in defense spending vary. Second, this figure makes clear that the impacts of this 
DoD spending are not limited to traditionally-defined defense contractors. While expected 
clusters such as Aerospace and Defense do appear, unlikely clusters such as Local Health 
Services are also present. This contrast highlights the non-traditional aspects of DoD funding in 
Maryland. 
 
4.1.3 Impact of DoD Spending on Top Cluster Occupations and Companies in Maryland 
To further refine the information provided in Figure 10 to the occupational level, RESI focused 
additional analysis on the three clusters receiving the highest levels of DoD funding from 2011ς
2015:  

¶ The Business Services cluster;  

¶ The Education and Knowledge Creation cluster; and  

¶ The Local Real Estate, Construction and Development cluster.  
 
The occupational data presented in Figure 11, Figure 12, and Figure 13 also allow for an 
estimation of which occupations will be directly impacted by funding cuts in the respective 
clusters. Figure 10 presents the total impact of jobs at the cluster level. The total jobs impact 
includes direct, indirect, and induced jobs. Using the direct job impacts and occupational 
information, presented in Appendix H, RESI is able to estimate the specific occupational level 
impacts of spending, and the lost wages that will come from these losses. For each of the three 
clusters presented, the overall occupational information is presented first, followed by an 
analysis of how a cut in defense spending would specifically impact cluster occupations. 
 

                                                      
82 RESI estimated state-level average annual wages using CBP employment estimates and OES wage data from CBP 
county-level data. See Appendix A for a detailed methodology. 
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Figure 11 shows employment and average wages by occupational category for the Business 
Services cluster. The average wage for this industry cluster is $76,688, which is higher than that 
of the state ($52,402).83 The largest occupational category for the Business Services cluster in 
Maryland is Computer and Mathematical Occupations, which employs over 90,000 workers. 
Some occupational categories have higher annual wages within this cluster, such as 
Management Occupations, compared to the total for this occupational category in the state. 
Other occupational categories, such as Transportation and Material Moving, are lower for 
individuals within the Business Services cluster compared to all Transportation Material Moving 
employment in the state.  
  

                                                      
83 RESI estimated state-level average annual wages using CBP employment estimates and OES wage data from CBP 
county-level data. See Appendix A for more details. 
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Figure 11: Employment Data by Occupational Category for the Business Services Clusterτ
Maryland 

SOC Occupational Category 
Estimated 

Employment, 
2014 

Annual 
Average 

Wage, 2015 

15-0000 Computer and Mathematical Occupations 90,609 $88,778 
43-0000 Office and Administrative Support Occupations 47,339 $39,173 
13-0000 Business and Financial Operations Occupations 44,141 $80,459 
17-0000 Architecture and Engineering Occupations 33,352 $80,499 
11-0000 Management Occupations 31,262 $144,063 
41-0000 Sales and Related Occupations 12,604 $71,982 

53-0000 
Transportation and Material Moving 
Occupations 

10,021 $28,828 

19-0000 Life, Physical, and Social Science Occupations 9,544 $68,674 

49-0000 
Installation, Maintenance, and Repair 
Occupations 

4,814 $48,141 

37-0000 
Building and Grounds Cleaning and 
Maintenance Occupations 

4,783 $25,233 

33-0000 Protective Service Occupations 4,466 $35,599 
51-0000 Production Occupations 4,115 $32,751 

29-0000 
Healthcare Practitioners and Technical 
Occupations 

4,059 $64,635 

27-0000 
Arts, Design, Entertainment, Sports, and Media 
Occupations 

3,992 $64,685 

47-0000 Construction and Extraction Occupations 3,585 $50,350 
23-0000 Legal Occupations 1,516 $127,167 
31-0000 Healthcare Support Occupations 1,303 $28,944 

35-0000 
Food Preparation and Serving Related 
Occupations 

1,221 $26,630 

25-0000 Education, Training, and Library Occupations 1,010 $40,773 
39-0000 Personal Care and Service Occupations 961 $25,095 
21-0000 Community and Social Service Occupations 916 $43,826 
45-0000 Farming, Fishing, and Forestry Occupations 46 $29,759 
 Total  315,659 $76,688 

Sources: BLS OES; Delgado, Porter, and Stern; RESI; U.S. Census 
 
Combining the DoD spending impacts in Figure 10 with the occupation data in Figure 11, RESI 
forecasted how a reduction in DoD funding to the Business Services cluster would impact 
employment in the state. DoD funding for the Business Services cluster supports 35,446 jobs. 
Therefore, a 10 percent cut in DoD funding to the cluster, would result in approximately 3,534 
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fewer total jobs (direct, indirect, and induced) in the state, with 1,987 of these jobs being direct 
jobs in the cluster.84 Computer and Mathematical Occupations would be especially hit hard in 
this scenario, as these professions account for 28.7 percent of the total jobs in the cluster for 
the state. 85 RESI estimates that as a result of a 10 percent cut in DoD funding, approximately 
570 jobs would be lost in Computer and Mathematical Occupations in the Business Services 
cluster, which would result in a loss of $50.6 million in wages. Office and Administrative 
Occupations comprise 15 percent of the occupations in this cluster at the state level and would 
be the second-most impacted occupation, losing an estimated 298 jobs. These lost jobs would 
result in $11.7 million lost wages in the state. The third-most impacted occupational category 
would be Business and Financial Operations Occupations, which comprise 14 percent of the 
occupations in this cluster in the state. A ten percent cut in funding to this cluster would be 
expected to create a loss of approximately 278 jobs, resulting in $22.4 million in lost wages. 
Appendix H provides more details on the direct job impacts per cluster. 
 
The Education and Knowledge Creation cluster is the second largest in the state for average 
annual DoD funding, and pays an average wage of $75,859τhigher than the state average of 
$52,402.86  
 
Figure 12 shows the estimated employment within the cluster by occupational category and the 
associated annual average wage. The highest salaries for this cluster are found in the Legal and 
Management occupations, while the lowest salaries are found in the Food Preparation and 
Serving Related, and Building and Grounds Cleaning and Maintenance occupations. The largest 
occupational category for the Education and Knowledge Creation cluster is the Life, Physical, 
and Social Science category, with an estimated employment of 15,256. 
 
Figure 12: Employment Data by Occupational Category for the Education and Knowledge 
Creation ClusterτMaryland 

SOC Occupational Category 
Estimated 

Employment, 2014 
Annual Average 

Wage, 2015 

19-0000 
Life, Physical, and Social Science 
Occupations 

15,256 $80,325 

25-0000 
Education, Training, and Library 
Occupations 

14,628 $68,185 

                                                      
84 A decrease of 10 percent in the overall DoD budget will result in an approximate decrease of 9.971 percent, 
reflecting diminishing returns. This number is used to estimate the impacts. 
85 Note that occupational compositions vary at the six-digit NAICS. Since there are differing mixes of industries at 
the six-digit NAICS code level at the state and regional levels, there are different occupational proportions in 
different regions. 
86 RESI estimated state-level average annual wages using CBP employment estimates and OES wage data from CBP 
county-level data. See Appendix A for more details. 
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SOC Occupational Category 
Estimated 

Employment, 2014 
Annual Average 

Wage, 2015 

43-0000 
Office and Administrative Support 
Occupations 

9,507 $40,945 

13-0000 
Business and Financial Operations 
Occupations 

7,649 $72,539 

11-0000 Management Occupations 7,358 $135,075 

15-0000 
Computer and Mathematical 
Occupations 

7,286 $92,595 

17-0000 
Architecture and Engineering 
Occupations 

5,100 $97,941 

27-0000 
Arts, Design, Entertainment, Sports, 
and Media Occupations 

1,905 $56,985 

29-0000 
Healthcare Practitioners and Technical 
Occupations 

1,738 $71,451 

37-0000 
Building and Grounds Cleaning and 
Maintenance Occupations 

1,268 $30,238 

49-0000 
Installation, Maintenance, and Repair 
Occupations 

1,101 $46,921 

21-0000 
Community and Social Service 
Occupations 

1,073 $50,096 

41-0000 Sales and Related Occupations 899 $71,019 
33-0000 Protective Service Occupations 835 $39,010 

39-0000 Personal Care and Service Occupations 718 $30,079 

35-0000 
Food Preparation and Serving Related 
Occupations 

363 $27,870 

31-0000 Healthcare Support Occupations 343 $35,321 

53-0000 
Transportation and Material Moving 
Occupations 

311 $41,015 

47-0000 
Construction and Extraction 
Occupations 

300 $56,133 

51-0000 Production Occupations 299 $51,558 
23-0000 Legal Occupations 277 $137,420 

45-0000 
Farming, Fishing, and Forestry 
Occupations 

23 $33,079 

 Total  78,236 $75,859 

Sources: BLS OES; Delgado, Porter, and Stern; RESI; U.S. Census 
 
Combining the occupation data from Figure 12 with the DoD spending impacts from Figure 10, 
RESI estimates that a 10 percent cut in DoD funding to the Education and Knowledge Creation 
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cluster would cause a loss of about 912 total jobs in the state, 513 of which will be lost in the 
cluster directly.87 The largest effect at the occupational level would occur in the Life, Physical, 
and Social Science Occupations category, which makes up 19.5 percent of the employment for 
the cluster. This occupational category would see an estimated loss of 100 jobs, which would 
have paid approximately $8 million in total wages. The Education, Training, and Library 
Occupations would see the next largest reduction in employment, as these occupations 
comprise 18.7 percent of the total jobs in the cluster. These occupations would lose an 
estimated 96 jobs, paying a total over $6.5 million in wages. The third-highest losses would 
occur in Office and Administrative Support Occupations, which employs 12.2 percent of 
workers in the Education and Knowledge Creation cluster. This occupational category would see 
a loss of 62 positions and a total loss of approximately $2.6 million in wages.  
 
Figure 13 shows that the average annual wage in the Local Real Estate, Construction, and 
Development cluster is $49,519, lower than the state average of $52,402.88 However, several 
occupations do pay more than the state average, including Legal; Management; Architecture 
and Engineering; Computer and Mathematical; Business and Financial Operations; Healthcare 
Practitioners and Technical Occupations; Life, Physical, and Social Science; and Education, 
Training, and Library Occupations.89 The largest occupational category for this group is 
Construction and Extraction Occupations, with over 104,000 estimated employees in these 
professions. 
 
  

                                                      
87 See Appendix H for more details. 
88 RESI estimated state-level average annual wages using CBP employment estimates and OES wage data from CBP 
county-level data. See Appendix A for more details. 
89 Ibid.  
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Figure 13: Employment Data by Occupational Category for the Local Real Estate, Construction, 
and Development ClusterτMaryland 

SOC Occupational Category 
Estimated 

Employment, 
2014 

Annual 
Average 

Wage, 2015 

47-0000 Construction and Extraction Occupations 104,851 $47,173 
43-0000 Office and Administrative Support Occupations 30,741 $35,744 
41-0000 Sales and Related Occupations 24,683 $43,233 

49-0000 
Installation, Maintenance, and Repair 
Occupations 

21,334 $42,807 

11-0000 Management Occupations 17,610 $100,274 
13-0000 Business and Financial Operations Occupations 10,545 $65,879 

53-0000 
Transportation and Material Moving 
Occupations 

8,447 $36,071 

37-0000 
Building and Grounds Cleaning and 
Maintenance Occupations 

4,904 $28,556 

17-0000 Architecture and Engineering Occupations 2,770 $73,389 
51-0000 Production Occupations 2,340 $38,771 
23-0000 Legal Occupations 1,658 $103,073 
15-0000 Computer and Mathematical Occupations 1,124 $70,933 
33-0000 Protective Service Occupations 1,017 $33,520 
39-0000 Personal Care and Service Occupations 591 $30,065 

27-0000 
Arts, Design, Entertainment, Sports, and Media 
Occupations 

463 $45,663 

35-0000 
Food Preparation and Serving Related 
Occupations 

384 $23,758 

29-0000 
Healthcare Practitioners and Technical 
Occupations 

152 $64,480 

19-0000 Life, Physical, and Social Science Occupations 131 $63,176 
21-0000 Community and Social Service Occupations 51 $42,960 
25-0000 Education, Training, and Library Occupations 10 $54,795 
45-0000 Farming, Fishing, and Forestry Occupations 9 $30,838 
31-0000 Healthcare Support Occupations 2 $27,905 
 Total  233,817 $49,519 

Sources: BLS OES; Delgado, Porter, and Stern; RESI; U.S. Census 
 
A 10 percent cut in the DoD funding for the Local Real Estate, Construction, and Development 
cluster would result in a total statewide loss of approximately 1,115 total jobs, 627 of which 
would be within the cluster. Construction and Extraction Occupations, which comprise 44.8 
percent of the jobs in this cluster, would incur the largest losses. This category would lose 
approximately 281 jobs, resulting in a statewide loss of approximately $13.3 million in wages. 
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Office and Administrative Support Occupations contain 13.2 percent of the workers in this 
cluster. This occupational category would lose approximately 82 positions resulting in the loss 
of approximately $3 million in statewide wages. Sales and Related Occupations would have the 
third-largest losses due to a DoD cut, as they comprise approximately 10.6 percent of the 
employment in this cluster. This occupational category would lose approximately 66 positions, 
resulting in a loss of approximately $2.9 million in total wages in the state. Appendix H provides 
more details on the direct job impacts per cluster. 
 
Taking into aŎŎƻǳƴǘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άǎƛƳƛƭŀǊƛǘƛŜǎέ ōŜǘǿŜŜƴ ŎƻƳǇŀƴƛŜǎ ƻǊ ǎƪƛƭƭǎŜǘǎ ǿƛǘƘƛƴ ŀƴ 
industry (outlined by Delgado, Porter and Stern), as well as the aim of this study in preparing for 
future fluctuations in DoD funding, understanding the occupations that may be impacted by 
DoD funding changes is of the utmost importance for retaining a high-skilled workforce. A 
reduction in high-skill and high-wage occupations, including many of those listed in the 
preceding three figures, can have an indirect and negative economic impact in the short-term, 
with less disposable income in the economy. In the long term, the impact can be more severe if 
migration of a high-skilled workforce occurs. To further highlight the importance of this issue, 
Figure 14 below demonstrates the types of companies that perform work in these clusters, 
providing further context on the type of businesses that operate in these groups. 
 
Figure 14: Highest-Funded Company per Top-Funded Clusters  

Cluster  Company Name 
Dollars 

Obligated, 2011-
2015 

Water Transportation Lockheed Martin Corporation $820,918,132 
Education and Knowledge 
Creation 

The Johns Hopkins University Applied 
Physics Laboratory LLC 

$715,023,269 

Business Services 
BAE Systems Technology Solutions & 

Services Inc. 
$600,429,936 

Aerospace Vehicles and Defense AAI Corporation $486,257,908 

Insurance Services 
Johns Hopkins Medical Services 

Corporation 
$367,505,000 

Communications Equipment and 
Services 

Lockheed Martin Corporation $346,379,176 

Business Services Mantech Sensor Technologies, Inc. $317,955,839 
Local Hospitality Establishments Sodexo Management Inc. $239,268,456 

Local Health Services 
Johns Hopkins Medical Services 

Corporation 
$233,027,453 

Local Real Estate, Construction, 
and Development 

Walsh/Gilbane JV $206,445,000 

Sources: RESI, USA Spending 
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Figure 14 shows the top company for each cluster based on DoD funding to individual vendors 
at the cluster level, ranked by funding amount.90 Lockheed Martin Corporation received the 
largest amount of average annual funding for two of the top ten clusters: Water 
Transportation, and Communications Equipment and Services, at approximately $821 million 
and $346 million, respectively. The Johns Hopkins University Applied Physics Laboratory is the 
second-largest recipient of funding at the cluster level, receiving an average of over $715 
million annually for work in the Education and Knowledge Creation cluster. BAE Systems is the 
third-largest recipient at the cluster level, receiving an average of more than $600 million 
annually for work in the Business Services cluster. For all of the top vendors by cluster based on 
DoD awards, see Appendix F. 
 
4.1.4 Additional Custom Clusters Analyzed 
The SWOT analysis determined through interviews, focus groups, and surveys that STEM-
related fields to need to be explored in more detail.91 As such, RESI focused on spending in R&D 
and the Information Technology/Cyber Security areas to better analyze defense spending and 
clusters that may be present there. To determine clusters that are present in these categories, 
RESI analyzed spending by six-digit NAICS codes relating to both R&D and Information 
Technology/Cyber Security.92 All NAICS codes and spending for this category can be found in 
Appendix D.93 
 
Figure 15 shows that almost a billion dollars has been spent annually on Research and 
Development in the Physical, Engineering, and Life Sciences (Except Biotechnology) NAICS 
sector in Maryland between 2011 and 2015.94 These funds are part of the approximate $18 
billion spent in Maryland on average annually, and constitutes nearly one-third of total DoD 
spending in the R&D cluster.95 Engineering Services was the second-largest category for 
spending in the R&D cluster, with average annual spending of nearly $660 million. As detailed in 
Figure 15, these two categories constitute over 55 percent of spending in R&D. Collectively, the 
top nine NAICS categories included in Figure 15 receive over 92 percent of the total DoD 
spending in the R&D cluster in Maryland. 
 
  

                                                      
90 For display purposes, only the top ten clusters are shown here. See Appendix F for the top vendor in each cluster 
by DoD funding obligations.  
91 wŜƎƛƻƴŀƭ 9ŎƻƴƻƳƛŎ {ǘǳŘƛŜǎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ƻǿǎƻƴ ¦ƴƛǾŜǊǎƛǘȅΣ ά! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ of 
Defense Intensive Landscape.έ   
92 Note that these clusters are not defined to be mutually exclusive from each other. 
93 As mentioned above, the NAICS codes in the R&D and Information Technology/Cyber Security clusters are not 
mutually exclusive to the other cluster definitions presented. However, they allow for a better analysis of potential 
policy changes and were created for this purpose. 
94 ¢ƘŜ b!L/{ ŎƻŘŜ ƛǎ ƭƛǎǘŜŘ ŀǎ ά[ƛŦŜ {ŎƛŜƴŎŜǎ ό9ȄŎŜǇǘ .ƛƻǘŜŎƘƴƻƭƻƎȅύ ŀǎ ǎŜǘ ŦƻǊǘƘ ƛƴ ǘƘŜ b!L/{ ŘŜŦƛƴƛǘƛƻƴǎ ƻǳǘƭƛƴŜŘ 
here: http://www.census.gov/eos/www/naics/. 
95 ά5ƻǿƴƭƻŀŘ /ŜƴǘŜǊΣέ ¦{! {ǇŜƴŘƛƴƎ. 
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Figure 15: Average DoD Spending by NAICS Code in the Maryland R&D Cluster  

NAICS 
Code 

NAICS Description 

Average Annual 
Dollars 

Obligated, 
2011-2015 

Percent of Total 
DoD R&D Spending 

541712 
Research and Development in the Physical, 
Engineering, and Life Sciences (Except 
Biotechnology) 

$963,035,465 32.9% 

541330 Engineering Services $658,933,947 22.5% 

541711 
Research and Development in the Physical, 
Engineering, And Life Sciences 

$371,771,391 12.7% 

334220 
Radio and Television Broadcasting and 
Wireless Communications Equipment 
Manufacturing 

$349,547,710 12.0% 

541511 Custom Computer Programming Services $182,525,609 6.2% 

541611 
Administrative Management and General 
Management Consulting Services 

$63,417,304 2.2% 

541512 Computer Systems Design Services $40,178,099 1.4% 

334511 
Search, Detection, Navigation, Guidance, 
Aeronautical, and Nautical System and 
Instrument Manufacturing 

$33,781,385 1.2% 

541711 
Research and Development in 
Biotechnology 

$30,629,588 1.0% 

 Total  $2,693,820,498 92.1% 

Sources: RESI, U.S. Census NAICS, USA Spending 
 
In comparison to the other clusters outlined in Figure 10, the total amount of DoD funding 
allocated to the R&D cluster in Maryland would rank second, after the Business Services cluster 
which received $7 billion per year from the DoD from 2011 to 2015. Similar to other clusters in 
Figure 10 the R&D cluster receives a high level of funding, serves as an employer for a larger 
number of individuals, and supports a range of occupational categories. These occupations are 
outlined in Figure 16 below.  
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Figure 16: Employment and Wage Data by Occupational Category for the Maryland R&D 
Cluster 

SOC Occupational Category 
Estimated 

Employment, 2014 
Annual Average 

Wage, 2015 

11-0000 Management Occupations 18,289 $149,592 
13-0000 Business and Financial Operations Occupations 21,933 $84,846 
15-0000 Computer and Mathematical Occupations 65,072 $90,882 
17-0000 Architecture and Engineering Occupations 34,831 $82,386 
19-0000 Life, Physical, and Social Science Occupations 18,024 $77,091 
21-0000 Community and Social Service Occupations 205 $53,360 
23-0000 Legal Occupations 477 $140,784 

25-0000 Education, Training, and Library Occupations 328 $68,421 

27-0000 
Arts, Design, Entertainment, Sports, and Media 
Occupations 

2,324 $69,413 

29-0000 
Healthcare Practitioners and Technical 
Occupations 

1,247 $68,624 

31-0000 Healthcare Support Occupations 188 $34,684 
33-0000 Protective Service Occupations 453 $49,225 

35-0000 
Food Preparation and Serving Related 
Occupations 

63 $31,341 

37-0000 
Building and Grounds Cleaning and Maintenance 
Occupations 

544 $30,386 

39-0000 Personal Care and Service Occupations 69 $31,255 

41-0000 Sales and Related Occupations 6,213 $83,849 
43-0000 Office and Administrative Support Occupations 18,065 $42,755 
45-0000 Farming, Fishing, and Forestry Occupations 29 $32,824 
47-0000 Construction and Extraction Occupations 1,809 $57,994 

49-0000 
Installation, Maintenance, and Repair 
Occupations 

1,927 $52,227 

51-0000 Production Occupations 2,236 $42,083 

53-0000 
Transportation and Material Moving 
Occupations 

976 $37,007 

 Total  195,302 $86,003 

Sources: BLS OES, RESI, USA Spending, U.S. Census, CBA 
 
As shown in Figure 16, RESI estimates that the R&D cluster employs over 195,000 workers both 
through DoD and non-DoD funding, and has an average annual wage of $86,003. The largest 
occupational category for this cluster is Computer and Mathematical Occupations, which is 
estimated to employ over 65,000 individuals at an average annual wage of $90,882. The types 
of skills and qualifications for individuals in this occupational category are comparable to other 
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industry clusters, including the Business Services, Education and Knowledge Creation, and Local 
Commercial Services clusters.96 
 
The R&D cluster was one of two customized clusters created by RESI based on the feedback 
provided in the SWOT report. The Information Technology/Cyber Security cluster, the second 
customized by RESI, is detailed below in Figure 17. This cluster received over $1.7 billion dollars 
in annual DoD funding from 2011 to 2015, ranking it fourth in comparison to the clusters in 
Figure 10 (including the custom R&D cluster).  
 
Figure 17 also highlights the distribution of DoD funding across the NAICS codes used to define 
the cluster. For example, an average of over $300 million dollars was spent annually in the 
Wired Telecommunications Carriers and Other Computer Related Services sectors. All NAICS 
codes and spending for this category can be seen in Appendix D. 
 
Figure 17: Average DoD Spending by NAICS Code in the Maryland Information 
Technology/ Cyber Security Cluster 

NAICS 
Code 

NAICS Description 

Average Annual 
Dollars 

Obligated, 2011-
2015 

Percent of Total 
IT/Cyber Spending 

517110 Wired Telecommunications Carriers $341,192,864 18.2% 
541519 Other Computer Related Services $311,110,209 16.6% 
541512 Computer Systems Design Services $294,235,699 15.7% 

541511 Custom Computer Programming Services $196,606,658 10.5% 
541330 Engineering Services $180,302,559 9.6% 

541513 
Computer Facilities Management 
Services 

$164,822,830 8.8% 

541712 
Research and Development in the 
Physical, Engineering, and Life Sciences 
(Except Biotechnology) 

$99,691,836 5.3% 

517410 Satellite Telecommunications $99,451,891 5.3% 

518210 
Data Processing, Hosting, and Related 
Services 

$34,341,776 1.8% 

517919 All Other Telecommunications $26,049,985 1.4% 
443142 Computer and Software Stores $19,746,285 1.1% 

 Total  $1,767,552,592 94% 

Sources: RESI, USA Spending 
 

                                                      
96 Appendix H contains additional details for the occupational profiles. 
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Figure 18 shows that the Information Technology/Cyber Security cluster is estimated to employ 
over 200,000 individuals, including both DoD and non-DoD funded positions. Further, this 
cluster pays significantly higher wage than the average for Maryland with an estimated average 
wage of $83,277. The largest occupation types in this category are the Computer and 
Mathematical Occupations, with nearly 81,000 individuals employed. 
 
Figure 18: Employment and Wage Data by Occupational Category for the Maryland 
Information Technology/Cyber Security Cluster 

SOC Occupational Category 
Estimated 

Employment, 
2014 

Annual 
Average Wage, 

2015 

11-0000 Management Occupations 16,529  $149,291  

13-0000 Business and Financial Operations Occupations 15,580  $83,324  
15-0000 Computer and Mathematical Occupations 80,866  $89,632  
17-0000 Architecture and Engineering Occupations 31,285  $81,491  
19-0000 Life, Physical, and Social Science Occupations 12,223  $75,579  
21-0000 Community and Social Service Occupations 101  $53,200  
23-0000 Legal Occupations 429  $145,977  
25-0000 Education, Training, and Library Occupations 242  $67,544  

27-0000 
Arts, Design, Entertainment, Sports, and Media 
Occupations 

2,070  $69,153  

29-0000 Healthcare Practitioners and Technical Occupations 649  $68,617  
31-0000 Healthcare Support Occupations 112  $34,862  

33-0000 Protective Service Occupations 380  $45,452  
35-0000 Food Preparation and Serving Related Occupations 32  $29,617  

37-0000 
Building and Grounds Cleaning and Maintenance 
Occupations 

444  $30,094  

39-0000 Personal Care and Service Occupations 33  $30,867  
41-0000 Sales and Related Occupations 12,668  $61,425  

43-0000 Office and Administrative Support Occupations 19,162  $42,146  
45-0000 Farming, Fishing, and Forestry Occupations 14  $33,679  
47-0000 Construction and Extraction Occupations 1,649  $58,137  
49-0000 Installation, Maintenance, and Repair Occupations 7,513  $54,907  
51-0000 Production Occupations 977  $45,466  
53-0000 Transportation and Material Moving Occupations 694  $35,661  
 Total  203,653  $83,277  

Sources: BLS OES, RESI, USA Spending, U.S. Census, CBA 
 
In regards to this specific cluster, it should be noted that the employment and wage 
information derived from CBP and OES data is for the private industry and does not account for 
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most government employees. This is particularly pertinent given the advanced research that is 
being carried out in the field of cyber security across Maryland at educational institutions such 
as the University of Maryland, College Park (UMCP); University of Maryland, Baltimore County 
(UMBC); and Johns Hopkins University (JHU).97 Additionally, Maryland has federal institutions 
conducting advanced research in cyber security, including the National Security Agency (NSA), 
the National Institute of Standards and Technology (NIST), and the Intelligence Advanced 
Research Projects Activity (IARPA).98 In response to the need for workers with advanced 
skillsets, academic institutions including JHU, UMCP, and UMBC have developed programs to 
produce graduates with the skills and qualifications these federal agencies demand.99 With 
cutting-edge research being conducted at these academic institutions and a pipeline of 
employment into the private industry outlined above by occupational category or into the 
military bases such as Aberdeen Proving Ground and Fort Meade, Maryland is a national leader 
in cyber security.100,101  
 
4.1.5 Survey Results by Cluster 
As part of the overall research project on the defense industry in Maryland, RESI conducted a 
survey of defense contractors to determine their dependency on DoD funding. An explanation 
of the survey methodology is outlined in Section 3. While the survey collected data until 
December 2016, for the purposes of this report, the data collected from April 2016 to October 
2016 was used. During this period, the survey collected 591 full and partial responses from 
businesses in Maryland. Of these responses, 565 were from unique companies.102 There were 
477 fully complete responses, 494 responses where the companies provided dependency 
ranges, and 71 responses where companies started the survey but stopped responding to the 
survey before providing a dependency range. The survey responses were matched to InfoUSA 
to allow for inclusion in this analysis; of the 565 unique company name responses, 290 of them 
were matched to InfoUSA data.103 These 290 companies represented 42 different clusters, with 
6 of these clusters having more than 10 companies surveyed. The cluster with the most 

                                                      
97 aŀǊȅƭŀƴŘ 5ŜǇŀǊǘƳŜƴǘ ƻŦ .ǳǎƛƴŜǎǎ ŀƴŘ 9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘΣ ά/ȅōŜǊaŀǊȅƭŀƴŘΣέ мнΣ ŀŎŎŜǎǎŜŘ WŀƴǳŀǊȅ пΣ нлмтΣ 
http://commerce.maryland.gov/Documents/ResearchDocument/CybermarylandReport.pdf. 
98 Ibid., 9. 
99 Ibid., 20. 
100 Regional Economic Studies InstitǳǘŜ ƻŦ ¢ƻǿǎƻƴ ¦ƴƛǾŜǊǎƛǘȅΣ ά! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
5ŜŦŜƴǎŜ LƴǘŜƴǎƛǾŜ [ŀƴŘǎŎŀǇŜΦέ 
101 ά/ȅōŜǊǎŜŎǳǊƛǘȅΣέ !ǊƳȅ !ƭƭƛŀƴŎŜΣ ŀŎŎŜǎǎŜŘ CŜōǊǳŀǊȅ сΣ нлмтΣ http://armyalliance.org/about-apg/missions-of-
apg/cybersecurity/. 
102 Some companies had more than one respondent. When this occurred, RESI used the most complete, and if they 
were equally complete the most recently completed response. 
103 Of the non-matches, 25 indicated having only 1 employee, 106 indicated having between 2 and 10 employees, 
and 82 indicated having between 11 and 50 employees. Companies of this size are not always present in the 
InfoUSA dataset in 2015, which requires verification. Further, companies may not have used their legal name in 
their response on the survey as indicated on their DBA, this could create situations where the name is different 
enough to inhibit a successful match. 
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companies surveyed was the Business Services cluster, which had 88 company responses. Other 
clusters with more than 10 company responses were Local Real Estate, Construction, and 
Development with 31 responses; Local Commercial Services with 25 responses; Local 
Entertainment and Media with 21 responses; Education and Knowledge Creation with 14 
responses; and Distribution and Electronic Commerce with 13 responses. 
 
Of the 494 companies that provided dependency ranges, 158 identified their dependency on 
DoD spending as high (above 70 percent of their revenue), 50 identified their dependency as 
mid-level (between 35 and 69 percent of their revenue), and 286 companies identified their 
dependency on DoD contracts as low (34 percent or less of their revenue). Of the 290 
companies matched to clusters, there were 255 responses containing both cluster information 
and dependency responses. Figure 19 presents the top clusters in terms of total responses with 
dependency information provided, these clusters all received at least total responses for this 
question. The Business Services cluster had the most responses in each category, with 33 
respondents indicating they had a low dependency on DoD spending, eight companies with a 
medium dependency, and 35 with a high dependency. The amount of companies expressing a 
high dependency on DoD spending fits expectations as the cluster receives over 40 percent of 
the DoD funding in the state. Appendix C.1 contains all of the survey responses tabulated by 
cluster. 
 
Figure 19: Dependency on DoD Spending by Maryland Cluster104 

Cluster Name Low Medium High Total Responses 

Business Services 33 8 35 76 
Local Real Estate, Construction, and 
Development 

21 2 6 29 

Local Commercial Services 13 1 6 20 
Local Entertainment and Media 13 0 4 17 
Education and Knowledge Creation 10 2 1 13 
Distribution and Electronic Commerce 8 0 3 11 
Local Industrial Products and Services 6 1 1 8 
Information Technology and Analytical 
Instruments 

3 2 1 6 

Subtotal 107 16 57 180 

Total 145 26 84 255 

Sources: Delgado, Porter, and Stern; RESI 
 
Many of the respondents indicated that there were problems with finding qualified employees.  
Figure 20 shows that the level of difficulty that respondents expressed in finding qualified 
employees varied by cluster. Of the 65 respondents to the question from the Business Services 

                                                      
104 Only clusters with a minimum of five responses were included in this figure. 
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cluster, 45 indicated that it was somewhat difficult or difficult to hire qualified employees. 
However, in the Local Commercial Services cluster only half, nine, of the respondents indicated 
that it was difficult or somewhat difficult to hire qualified employees. In Appendix C.1 
responses are tabulated for all of the respondents by cluster. 
 
Figure 20: Level of Difficulty in Hiring Qualified Employees by Maryland Cluster 

Cluster Name 
Very 

Difficult 
Somewhat 

Difficult 
Not 

Difficult 
Total 

Responses 

Business Services 14 31 20 65 
Local Real Estate, Construction, and 
Development 

6 13 7 26 

Local Commercial Services 4 5 9 18 
Local Entertainment and Media 3 8 4 15 
Education and Knowledge Creation 4 6 2 12 
Distribution and Electronic Commerce 3 2 5 10 
Local Industrial Products and Services 1 5 0 6 
Information Technology and Analytical 
Instruments 

1 4 1 6 

Recreational and Small Electric Goods 1 1 1 3 
Local Health Services 0 1 1 2 
Plastics 2 1 1 4 

Subtotal 39 77 51 167 

Total 55 96 67 218 

Sources: Delgado, Porter, and Stern; RESI 
 
One theme that emerged in the comments was that skilled workers were in high demand, 
especially in Information Technology. Further, the respondents indicated that it was especially 
hard to find workers possessing the necessary skills with security clearances.105 For example, 
one respondent noted, ά²Ŝ ǊŜǉǳƛǊŜ LƴŦƻǊƳŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ǿƛǘƘ {ŜŎǳǊƛǘȅ 
/ƭŜŀǊŀƴŎŜǎ ώǎƛŎϐΦ ¢ƘŜȅ ŀǊŜ ƛƴ ǎƘƻǊǘ ǎǳǇǇƭȅΦέ Security clearance at any level is difficult to acquire 
and maintain unless the employee is consistently engaged in work that requires a security 
clearance. Additionally, data compromisesτincluding the Office of Personnel Management 
(OPM) breach in 2015τhave impacted public trust and made some potential applicants wary of 
providing sensitive information required by to obtain security clearance.106 These difficulties, 

                                                      
105 9ƛƭŜƴŜ ½ƛƳƳŜǊƳŀƴΣ ά¢ƻǇ-Secret Security Clearance is a Ticket to Lots of Wƻō hŦŦŜǊǎΣέ The New York Times (April 
9, 2006): accessed January 4, 2017, http://www.nytimes.com/2006/04/09/jobs/topsecret-security-clearance-is-a-
ticket-to-lots-of-job-offers.html. 
106 [ƛƴŘȅ YȅȊŜǊΣ άDƻǘ ŀ /ƭŜŀǊŀƴŎŜΚ DŜǘǘƛƴƎ ŀ Wƻō Wǳǎǘ Dƻǘ IŀǊŘŜǊΣέ Defense One (October 26, 2015): accessed 
January 4, 2017, http://www.defenseone.com/business/2015/10/got-clearance-getting-job-just-got-
harder/123136/. 
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coupled with delays in processing clearances by the OPM, present barriers for recruiters and 
agencies seeking to fill defense contracts with qualified personnel.107 
 
4.1.6 Long-Term Forecast 
Using the REMI PI+ model and USA Spending data, RESI forecasted the impact of DoD funding 
on jobs and wages in industry clusters in Maryland over the next ten years. REMI PI+ is a high-
end dynamic modeling tool that helps RESI to build a sophisticated model that is calibrated to 
the specific demographic features of the state. This model enumerates the economic and fiscal 
impacts of each dollar earned and spent by the following: employees relating to the economic 
events, other supporting vendors (business services, retail, etc.), each dollar spent by these 
ǾŜƴŘƻǊǎ ƻƴ ƻǘƘŜǊ ŦƛǊƳǎΣ ŀƴŘ ŜŀŎƘ ŘƻƭƭŀǊ ǎǇŜƴǘ ōȅ ǘƘŜ ƘƻǳǎŜƘƻƭŘǎ ƻŦ ǘƘŜ ŜǾŜƴǘΩǎ ŜƳǇƭƻȅŜŜǎΣ 
ƻǘƘŜǊ ǾŜƴŘƻǊǎΩ ŜƳǇƭƻȅŜŜǎΣ ŀƴŘ ƻǘƘŜǊ ōǳǎƛƴŜǎǎŜǎΩ ŜƳǇƭƻȅŜŜǎΦ The model features the ability to 
capture price effects, wage changes, and behavioral effects over time. It allows RESI to capture 
the effects occurring between industries and minimize the potential for double counting in 
employment, output, and wages. The ability to capture these effects provides a detailed 
representation of the impact of DoD funding on the economy of Maryland over time. Three 
scenarios were developed and a forecast was completed for each situation: 

¶ Scenario 1: Assuming that the average DoD funding from 2011-2015 remains constant, 
what will the economic impact of this funding be on industry clusters in Maryland over 
the next ten years?  

¶ Scenario 2: Assuming that the average DoD funding from 2011- 2015 is reduced by 10 
percent, what will the economic impact of this funding reduction be on industry clusters 
in Maryland over the next ten years? 

¶ Scenario 3: Assuming that the average DoD funding from 2011- 2015 is increased by 10 
percent, what will the economic impact of this funding addition be on industry clusters 
in Maryland over the next ten years? 

 
Starting with Scenario 1, Figure 21 shows the ten-year forecast for the impacts of the defense 
industry in Maryland, assuming funding levels stay at their five-year average, and are not 
adjusted for inflation. 
 
  

                                                      
107 [ƛƴŘȅ YȅȊŜǊΣ άDƻǘ ŀ /ƭŜŀǊŀƴŎŜΚ DŜǘǘƛƴƎ ŀ Wƻō Wǳǎǘ Dƻǘ IŀǊŘŜǊΦέ 
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Figure 21: Forecasted Total Economic Impacts for Maryland for all DoD Spending, 2017-2026 

Year Employment Output Wages 

2017 115,708 $15,043,690,976 $5,475,544,544 
2018 117,991 $15,421,023,822 $5,673,405,693 
2019 115,786 $15,407,858,658 $5,742,593,305 
2020 111,237 $15,035,879,503 $5,724,345,205 
2021 105,618 $14,493,863,934 $5,654,222,553 
2022 99,683 $13,872,695,438 $5,553,067,291 
2023 94,015 $13,252,256,471 $5,451,533,677 
2024 88,765 $12,660,950,181 $5,357,276,104 
2025 84,022 $12,116,757,711 $5,276,177,177 
2026 79,807 $11,667,482,185 $5,218,638,703 

Average 101,263.2 $13,897,245,887.90 $5,512,680,425.20 

Sources: REMI PI+, RESI 
 
The total impact on private non-farm jobs in the region is estimated to peak in 2018 at an 
employment level of approximately 118,000, and will fall to its lowest level in 2026, nearly 
80,000 individuals employed. This pattern occurs because the forecast assumes that current 
DoD spending is maintained without increases for inflation.108 Without adjustment for inflation, 
the same levels of DoD funding will be able to support fewer jobs and outputs, as nominal 
wages and prices increase with inflation.  
 
Figure 21 shows that total predicted wages remain relatively stable over the ten-year period, 
with total wages resulting from defense spending in Maryland peaking in 2019 at a level of 
approximately $5.7 billion, and the lowest levels estimated at $5.2 billion in 2026. Output is 
estimated to peak in 2018 at approximately $15.4 billion, and be at its lowest level of $11.7 
billion in 2026. Output follows a similar pattern to employment, because over time the same 
amount of money spent will have a lower purchasing power for inputs, and with wages 
predicted to remain level, this means that output will fall. 
 
The results from the forecast are similar to the average annual employment impacts calculated 
by RESI while performing the SWOT analysis, even though there are methodological differences 
between the analyses.109 For the SWOT analysis at the state level, RESI found an average annual 
employment impact of 113,277 for the years 2011 to 2015 using observed annual values of DoD 
funding. 110 Using the average for only the first five years of the ten-year forecast reported in 
Figure 21, a virtually identical number of jobs supported by DoD funding is obtained (113,268).  

                                                      
108 More details on the REMI PI+ model and modelling assumptions can be found in Appendix C. 
109 wŜƎƛƻƴŀƭ 9ŎƻƴƻƳƛŎ {ǘǳŘƛŜǎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ƻǿǎƻƴ ¦ƴƛǾŜǊǎƛǘȅΣ ά! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ of 
Defense Intensive Landscape.έ  
110 Ibid. 
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Further analyzing the impacts of DoD funding on the clusters over the next ten years, RESI 
forecasted the occupations that will have the most growth in Maryland. Figure 22 presents 
these occupational categories in order of their estimated total percent increase over the ten-
year period.  
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Figure 22: Maryland Employment Projections by Occupational Category, 2017-2026 

SOC Occupational Category 
10 Year 

Total 
Growth 

Average 
Annual 
Growth 

Percent 
Growth 

47-0000 Construction and Extraction Occupations 49,219 4,922 43.9% 
31-0000 Healthcare Support Occupations 10,474 1,047 14.5% 
23-0000 Legal Occupations 3,259 326 13.5% 

29-0000 
Healthcare Practitioners and Technical 
Occupations 

21,702 2,170 13.2% 

37-0000 
Building and Grounds Cleaning and 
Maintenance Occupations 

7,110 711 8.4% 

21-0000 Community and Social Service Occupations 3,378 338 8.2% 

19-0000 
Life, Physical, and Social Science 
Occupations 

3,110 311 7.7% 

17-0000 Architecture and Engineering Occupations 4,255 426 7.5% 
11-0000 Management Occupations 9,957 996 6.8% 
15-0000 Computer and Mathematical Occupations 8,095 809 6.7% 
39-0000 Personal Care and Service Occupations 4,843 484 6.1% 

13-0000 
Business and Financial Operations 
Occupations 

9,624 962 5.9% 

43-0000 
Office and Administrative Support 
Occupations 

23,087 2,309 5.7% 

49-0000 
Installation, Maintenance, and Repair 
Occupations 

5,350 535 5.3% 

35-0000 
Food Preparation and Serving Related 
Occupations 

9,844 984 4.6% 

25-0000 
Education, Training, and Library 
Occupations 

6,662 666 3.9% 

33-0000 Protective Service Occupations 2,555 255 3.6% 
41-0000 Sales and Related Occupations 5,236 524 2.0% 

27-0000 
Arts, Design, Entertainment, Sports, and 
Media Occupations 

494 49 1.6% 

53-0000 
Transportation and Material Moving 
Occupations 

1,120 112 0.7% 

51-0000 Production Occupations -2,231 -223 -2.9% 

45-0000 Farming, Fishing, and Forestry Occupations -123 -12 -5.2% 
 Total 187,020 18,702 7.2% 

Sources: REMI PI+, RESI 
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The top growth category, both by raw numbers and percent growth rates, is Construction and 
Extraction Occupations. These occupations were especially impacted by the Great Recession, 
and have shown recovery recently.111 Nonetheless, they are still somewhat sensitive to DoD 
spending. According to the SWOT analysis, this category is the second-largest for DoD 
dependent occupations by employment, employing an average of nearly 15,000 annually, 
between 2011 and 2015. The next-largest occupation by growth rate is Healthcare Support 
Occupations. These occupations, and the Healthcare Practitioners and Technical Occupations, 
will grow largely due to demographic changes; as a large part of the population ages, the 
demand for healthcare will also increase. Further, according to the SWOT analysis, DoD 
spending as it is currently constituted is going to have the most impact on Office and 
Administrative Support Occupations. This category employed on average 17,041 of 113,227 
total jobs over the past five years.112  
 
Maryland is expected to have significant job growth in important DoD related occupations. 
Computer and Mathematical Occupations are predicted to grow at a 6.7 percent rate over the 
next ten years, adding an average of 809 jobs per year. The Architecture and Engineering 
Occupations, and Life, Physical, and Social Science Occupations are also expected to grow over 
the next ten years, at rates of 7.5 percent and 7.7 percent per year, respectively. Computer and 
Mathematical Occupations comprised the third-largest category for DoD-funded jobs, with 
nearly 10,000 workers. The Architecture and Engineering Occupations category employed 
nearly 5,000 individuals, and the Life, Physical, and Social Science Occupations employed nearly 
2,700. Further, Figure 11, which presents Business Services cluster employment by occupation, 
shows that over 90,000 workers are employed in Computer and Mathematical Occupations in 
that cluster, compared to the 120,000 workers in the same occupations in the state. Similarly, 
the Business Services cluster employed over 33,000 in the Architecture and Engineering 
occupational category, compared to nearly 57,000 in the state overall, and the Life, Physical, 
and Social Science occupations category employed 9,500, compared to  over 40,500 in the state 
overall. The survey results also indicated that Information Technology and skilled computer jobs 
are in demand, and the occupational forecast suggests that this demand will persist over the 
long term. 
 
Focusing on Scenarios 2 and 3, RESI forecasted the economic impact of DoD spending between 
2017 and 2026, assuming a 10 percent decrease and increase, respectively, in average DoD 
funding. From analyzing both scenarios and comparing the results to the data presented in 
Scenario 1 in Figure 21, RESI found that a 10 percent increase or decrease in DoD funding had 
only a marginal impact. For example, Scenario 2 found that with a reduction in funding there 
was a 9.973 percent average decrease in employment over the next ten years. Similarly, 

                                                      
111 wŜƎƛƻƴŀƭ 9ŎƻƴƻƳƛŎ {ǘǳŘƛŜǎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ƻǿǎƻƴ ¦ƴƛǾŜǊǎƛǘȅΣ ά! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
5ŜŦŜƴǎŜ LƴǘŜƴǎƛǾŜ [ŀƴŘǎŎŀǇŜΦέ  
112 Ibid. 
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Scenario 3 found that with an increase in funding there was a 9.971 percent average increase in 
employment over ten years. This indicates that the model predicts diminishing returns, as there 
is a slightly larger gain to employment from moving from the ten percent decrease to current 
spending, than there is from moving from current spending to the ten percent increase, but 
otherwise provides limited insightΦ {ŜŎǘƛƻƴ т ƻŦ Ϧ! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
Defense Intensive Landscape" presents detailed analyses that are based on specific policy 
changes that the SWOT analysis identified.113 
 

5.0 !ƴŀƭȅȊƛƴƎ aŀǊȅƭŀƴŘΩǎ wŜƎƛƻƴŀƭ 5ŜŦŜƴǎŜ-Related Clusters  
RESI took the analysis completed at the state level in Section 4 a step further by completing the 
same analysis at the regional level. Drawing on the cluster definitions, DoD spending data, and 
cluster analysis approaches outlined in the previous sections of this report, this section will 
provide an analysis of the industry clusters in Maryland that are impacted by DoD funding at 
the regional level. This analysis will highlight the impact of the 2011-2015 DoD funding to 
Maryland noting where the highest amounts of DoD funding go to clusters across the state, as 
well as which industry cluster types in each region receive the highest amounts of DoD funding 
in Maryland. Given the overarching aim of this projectτto determine the impact of potential 
future fluctuations in DoD fundingτRESI also forecasted the economic impacts of these 
industry clusters in each region.  
 
For this analysis, the state is broken down into five different regions, including: the Capital, 
Central, Eastern Shore, Southern Maryland and Western Maryland regions. The counties that 
comprise these regions are as follows (regions in alphabetical order): 

1. Capital region ς CǊŜŘŜǊƛŎƪΣ aƻƴǘƎƻƳŜǊȅΣ ŀƴŘ tǊƛƴŎŜ DŜƻǊƎŜΩǎ /ƻǳƴǘƛŜǎ 
2. Central region ς Anne Arundel, Baltimore, Carroll, Harford, Howard Counties and 

Baltimore City 
3. Eastern Shore ς /ŜŎƛƭΣ /ŀǊƻƭƛƴŜΣ 5ƻǊŎƘŜǎǘŜǊΣ YŜƴǘΣ vǳŜŜƴ !ƴƴŜΩǎΣ Somerset, 

Talbot, Wicomico, and Worcester Counties 
4. Southern Maryland ς /ŀƭǾŜǊǘΣ /ƘŀǊƭŜǎΣ ŀƴŘ {ǘΦ aŀǊȅΩǎ /ƻǳƴǘƛŜǎ 
5. Western Maryland ς Allegany, Garrett, and Washington Counties 

 
aŀǊȅƭŀƴŘΩǎ ǊŜƎƛƻƴǎ ŀǊŜ ŘƛǾŜǊǎŜ ƛƴ ǘŜǊƳǎ ƻŦ ǊǳǊŀƭ ŀƴŘ ǳǊōŀƴ ǇƻǇǳƭŀǘƛƻƴǎΣ ŀƴŘ ǘƘƛǎ ƛǎ ƭŀǊƎŜƭȅ 
reflected in the number of jobs estimated to be located in each region. The Eastern Shore, 
Southern Maryland, and Western Maryland regions are the more rural areas of the state, while 
the Capital and Central regions are more urban. This geographic difference will have an impact 
on wages and jobs. As a result, it will be explored throughout this section.  
 

                                                      
113 wŜƎƛƻƴŀƭ 9ŎƻƴƻƳƛŎ {ǘǳŘƛŜǎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ƻǿǎƻƴ ¦ƴƛǾŜǊǎƛǘȅΣ ά! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
5ŜŦŜƴǎŜ LƴǘŜƴǎƛǾŜ [ŀƴŘǎŎŀǇŜΦέ 
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The same level of analysis carried out at the state level, focusing on the industry clusters, the 
DoD impact on industry clusters and occupations, and the forecasted DoD impact on industry 
clusters will be carried out for each of these regions. It should be noted that the impacts of the 
customized clusters are not reviewed at the regional level as it will be a repeat of the 
information provided for these clusters at the state level. The spending in the category is 
captured in the comprehensive cluster definitions, and the SWOT report provides additional 
details for the policy analysis that the cluster definitions enabled.114  
 
5.1 Capital Region Overview 
The Capital region in MarylanŘ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ CǊŜŘŜǊƛŎƪΣ aƻƴǘƎƻƳŜǊȅΣ ŀƴŘ tǊƛƴŎŜ DŜƻǊƎŜΩǎ 
Counties. This region had an estimated 875,000 jobs in 2014 with average annual wages of 
approximately $54,200τthe highest in the state.115 The region receives 42.8 percent of all DoD 
funding in Maryland, at an average annual of over $7.7 billion dollars, which is the second-
ƘƛƎƘŜǎǘ ŀƭƭƻŎŀǘƛƻƴ ǘƻ ŀ ǎǇŜŎƛŦƛŎ ǊŜƎƛƻƴ ƛƴ ǘƘŜ ǎǘŀǘŜΦ ¢ƘŜ ǊŜƎƛƻƴΩǎ ƭŀǊƎŜǎǘ ŜƳǇƭƻȅƳŜƴǘ ŎƭǳǎǘŜǊ ƛǎ 
the Business Services cluster, which employs over 155,000 individuals at an average wage of 
over $80,000 per year.  
 
The next subsections are organized as follows: Section 5.1.1 provides an overview of the top 
industry clusters present in the region by employment, wages, and location quotients; Section 
5.1.2 details the top industry clusters in the region by annual DoD funding; and Section 5.1.3 
presents the long-term forecast for the Capital region.  
 
5.1.1 Capital RegionτOverall Top Clusters 
It is necessary to ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ /ŀǇƛǘŀƭ ǊŜƎƛƻƴΩǎ overall economic profile to fully understand 
DoD spending impacts on the area. Focusing on the employment numbers per cluster, RESI 
constructed a ranking of industry clusters in the Capital region. The construction of the clusters 
is based on the Delgado, Porter, and Stern definitions using 2014 CBP data. Wage estimates 
were made using 2015 OES data.  
 
The Business Services cluster is the top cluster by employment in the region, employing over 
155,500 individuals at an average wage of $80,110. The second-largest cluster in the region is 
the Local Health Services cluster, which employs approximately 103,800 people, and pays an 
average wage of $55,397. This cluster is followed by the Local Real Estate, Construction, and 
Development cluster, employing nearly 100,900 individuals with an average wage of $49,865.  
 

                                                      
114 Regional Economic Studies Institute of Towǎƻƴ ¦ƴƛǾŜǊǎƛǘȅΣ ά! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
5ŜŦŜƴǎŜ LƴǘŜƴǎƛǾŜ [ŀƴŘǎŎŀǇŜΦέ 
115 2014 CBP data was used to estimate the overall employment levels, the most recent year available that allowed 
estimation in all clusters. 2015 data was used for estimating the average wages for this study because it was the 
most recent data available.  
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Focusing on wages as the main economic indicator, RESI ranked the clusters by average wage 
for the Capital region. The Information Technology and Analytical Instruments cluster is the 
highest-paying cluster in the region, employing over 6,600 individuals at an average wage of 
$96,168. The second-highest paying cluster in the region is the Aerospace Vehicles and Defense 
cluster, employing approximately 1,300 people with an average wage of $84,977. The 
Education and Knowledge Creation cluster, which employs almost 44,400 individuals, has the 
third-highest average wage of $83,165. Taking into account the estimated employment and the 
wages in this ranking, there are specialized clusters employing a small number of individuals in 
the region at a higher wage. This is particularly notable in the Information Technology and 
Analytical Instruments cluster, as well as the Aerospace Vehicles and Defense cluster, where 
the skills and education needed to fill the jobs command a higher wage. 
 
For the third and final economic indicator, RESI compared the location quotients of the clusters 
in the Capital region. Figure 23 shows that within this region in Maryland, there are eight 
clusters with a location quotient over 1.25 indicating an exporting cluster.116, 117  
 

                                                      
116 William Shuffstall, "Using Location Quotients to Identify Local Strengths, Opportunities, and Industry Clusters."  
117 Location quotients compare the proportion of employment in a specific industry in a region to the proportion of 
employment in that specific industry at the national level. By definition, a location quotient of 1.0 means that the 
same ratio of industry employment occurs at the local and national level, while location quotients less than 1.0 
indicate an employment concentration lower than the national average. Location quotients over 1.0 indicates that 
regional labor is producing more goods than are being consumed in the region. Experts typically accept any 
industries with a value over 1.25 as being exporting industries. 
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Figure 23: Top Clusters by Location QuotientsτCapital Region 

 
Sources: Delgado, Porter, and Stern; RESI; U.S. Census 
 
The Communications Equipment and Services cluster has the highest location quotient for the 
region at 2.0. Additional clusters with location quotients exceeding 1.25 in the region ranged 
from 1.3 to 1.7 and include: Local Real Estate, Construction, and Development; Education and 
Knowledge Creation; Business Services; Biopharmaceuticals; Local Education and Training; Local 
Personal Services (Non-Medical); Local Households Goods and Services; Local Commercial 
Services; and Local Food and Beverage Processing and Distribution.  
 
The industries with higher location quotients reflect the competitive advantages of the area. 
The Capital region enjoys a geographic advantage due to its proximity to Washington, D.C. For 
example, one reason the region likely has advantages in both the Communications Equipment 
and Services and Business Services clusters may be that companies prefer to have offices in 
close vicinity of the U.S. capital. As can be seen in the next section, these two clusters are the 
top two in terms of funding from the DoD. ¢ƘŜ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ ƴŀǘƛƻƴΩǎ ŎŀǇƛǘŀƭ ŀƭǎƻ ōŜƴŜŦƛǘǎ 
the area due to the number of government facilities, including research institutions that are 
located in Washington, D.C. These institutions attract a skilled workforce earning high wages, 
reflected in an average annual wage for the region that is above the Maryland average. This 
also contributes to the Local Real Estate, Construction, and Development cluster having a 
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ŘƛǎǇǊƻǇƻǊǘƛƻƴŀǘŜ ƴǳƳōŜǊ ƻŦ ƧƻōǎΦ ²ƘƛƭŜ ƛǘ ƛǎ ŀ ά[ƻŎŀƭέ ŎƭǳǎǘŜǊΣ ƛǘ ƛǎ ŜŦŦŜŎǘƛǾŜƭȅ ŜȄǇƻǊǘƛƴƎ ƛǘǎ 
services to the rest of the country while working on DoD and other government contracts. 
 
5.1.2 Capital RegionτDoD Spending in Top Clusters 
Lƴ aŀǊȅƭŀƴŘΩǎ /ŀǇƛǘŀƭ ǊŜƎƛƻƴΣ ǘƘŜ 5ƻ5 ƻōƭƛƎŀǘŜd an average of $7.7 billion per year for vendors 
based in or performing work in the region. As seen in Figure 24, in addition to being the largest 
recipient of DoD funding at the state level, Business Services was also the highest-funded 
cluster in the Capital region.  
 
Figure 24: Estimated Jobs, Average Wage, and Employment Impacts in the Top Clusters by 
DoD SpendingτCapital Region118 

Cluster Name 
Regional Job 

Estimate, 2014 
Average 

Wage, 2015 

Average Annual 
Dollars Obligated, 

2011-2015 

Jobs 
Supported by 
DoD Spending 

Business Services 155,491 $80,110 $3,764,580,776 16,239 
Communications 
Equipment and 
Services 

6,222 $74,272 $714,155,402 3,323 

Local Real Estate, 
Construction, and 
Development 

100,882 $49,865 $614,306,587 4,257 

Education and 
Knowledge Creation 

44,360 $83,165 $516,905,370 2,148 

Local Health Services 103,770 $55,397 $264,504,721 1,650 
Local Hospitality 
Establishments 

70,588 $24,958 $244,051,349 3,379 

Local Commercial 
Services 

72,833 $45,386 $237,011,702 1,805 

Local Utilities 9,757 $68,227 $236,757,638 1,199 
Information 
Technology and 
Analytical Instruments 

6,662 $96,168 $230,345,663 828 

Aerospace Vehicles 
and Defense 

1,321 $84,977 $142,844,325 581 

Subtotal 571,886 $59,229 $6,965,463,533 35,409 

Regional Total 831,966 $54,547 $7,685,333,309 40,324 

Sources: BLS OES; Delgado, Porter, and Stern; REMI, RESI; U.S. Census CBP 

                                                      
118 This estimated employment supported by DoD funding by cluster (in the fifth column) was calculated utilizing 

the employment and wage data presented in the second and third columns. Please see Appendix C.4 for a more 
detailed methodology. 
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RESI estimates that the Business Services cluster, the largest cluster in the state, also had the 
largest impact on total jobs in the region, contributing over 16,000 total (direct, indirect, and 
induced) jobs to MarylandΩǎ economy due to DoD spending. This cluster had an annual average 
of $3.76 billion in obligated funding in the Capital region between 2011 and 2015. The second-
largest cluster in the region by funding amount was Communications Equipment and Services, 
which received an average funding obligation of approximately $714 million. In 2014, over 
6,200 workers were employed in this cluster with an average annual wage of $74,272. The 
third-largest cluster for the Capital region was Local Real Estate, Construction, and 
Development, which had an average funding obligation of $614 million, estimated employment 
of approximately 100,900, and an estimated average wage of $49,865. The subtotal row shows 
the total numbers for the top ten clusters by DoD spending shown in Figure 24, and the regional 
total row shows the overall totals for all clusters receiving DoD funding in the Capital region. To 
see details on the clusters receiving DoD funding see Appendix E. 
 
DoD funding within industry clusters will not impact all occupations or businesses in the region 
equally. Focusing on the Business Services cluster, Figure 25 provides employment and wage 
estimates by major occupational category for the Capital region.  
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Figure 25: Employment and Wage Data by Occupational Category for the Business Services 
ClusterτCapital Region119 

SOC Occupational Category 
Regional Job 

Estimate, 
2014 

Average 
Wage, 

2015 

15-0000 Computer and Mathematical Occupations 53,596 $89,042 
13-0000 Business and Financial Operations Occupations 22,138 $81,705 
43-0000 Office and Administrative Support Occupations 21,351 $39,854 
11-0000 Management Occupations 15,611 $145,328 
17-0000 Architecture and Engineering Occupations 13,671 $81,662 
41-0000 Sales and Related Occupations 6,408 $75,939 
19-0000 Life, Physical, and Social Science Occupations 4,401 $70,164 

53-0000 
Transportation and Material Moving 
Occupations 

2,676 $31,854 

33-0000 Protective Service Occupations 2,512 $35,756 

37-0000 
Building and Grounds Cleaning and 
Maintenance Occupations 

2,357 $25,251 

49-0000 
Installation, Maintenance, and Repair 
Occupations 

2,246 $48,628 

27-0000 
Arts, Design, Entertainment, Sports, and Media 
Occupations 

2,047 $65,070 

29-0000 
Healthcare Practitioners and Technical 
Occupations 

1,669 $63,660 

47-0000 Construction and Extraction Occupations 1,282 $53,846 
51-0000 Production Occupations 978 $38,006 
23-0000 Legal Occupations 708 $128,500 

35-0000 
Food Preparation and Serving Related 
Occupations 

441 $27,681 

21-0000 Community and Social Service Occupations 418 $43,796 
31-0000 Healthcare Support Occupations 415 $28,317 
39-0000 Personal Care and Service Occupations 282 $25,545 
25-0000 Education, Training, and Library Occupations 268 $50,181 
45-0000 Farming, Fishing, and Forestry Occupations 17 $32,076 

 Total 155,491 $80,110 

Sources: BLS OES; Delgado, Porter, and Stern; RESI; U.S. Census CBP 
 
In total, RESI estimates that the average annual wage for occupations in the Business Services 
cluster in the Capital region was approximately $80,110 in 2015. Computer and Mathematical 

                                                      
119 Major occupational categories represent the highest-level occupational groupings of employees on private non-
farm payrolls. The employment data are from 2014 CBP and wage estimates are from 2015 OES. 
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Occupations within the cluster had the largest number of workers in the region, with nearly 
53,600 employed at an estimated average wage of $89,042. The second-largest occupational 
category in terms of employment was in Business and Financial Operations Occupations, which 
employed over 22,100 workers receiving an average annual wage of approximately $81,705. 
The Office and Administrative Support Occupations category had the third-largest number of 
employees, with approximately 21,400 individuals receiving an average annual wage of 
$39,854. 
 
Using the information from Figure 24 and Figure 25 informs how a cut in DoD funding to the 
Business Services cluster would impact employment in the Capital region. A 10 percent 
reduction in DoD funding to the cluster in the Capital region would have large negative impacts 
to the ǊŜƎƛƻƴΩǎ economy because of the large amount of funding (nearly $3.8 billion) the cluster 
receives. This cut would result in a loss of 572 direct jobs from the cluster and 1,619 total jobs 
in the region. Computer and Mathematical Occupations would be expected to especially be hit 
hard in this scenario, as these professions account for 34.5 percent of the total jobs in the 
cluster in this region. 120 RESI estimates that approximately 372 jobs would be lost in this 
occupation in this cluster, corresponding to a loss of approximately $33.1 million in wages in 
the region. Business and Financial Operations Occupations account for 14.2 percent of the jobs 
in the cluster, and would lose approximately 154 jobs, resulting in approximately $12.5 million 
in lost wages. The third-largest loss of jobs would occur in the Office and Administrative 
Occupations. This occupational category accounted for 13.7 percent of the jobs in the cluster, 
and would lose approximately 148 jobs, resulting in nearly $5.9 million in lost wages in the 
state. Calculations were made using the direct employment values by occupational category, 
from Appendix F. 
 
Figure 26 lists the top company for each of the ten highest-funded clusters in the Capital region, 
based on DoD allocations to individual vendors at the cluster level.121 BAE Systems Technology 
Solutions & Services was the largest company by annual DoD funding for the Business Services 
cluster, receiving approximately $600 million annually. The second-largest funding commitment 
by cluster was for Lockheed Martin receiving the greatest funding amounts in the 
Communication Equipment and Services cluster, at an average of approximately $290 million 
and $86 million annually, respectively. The third-largest funding commitment by cluster is for 
Local Hospitality Establishments, in which Sodexo Management received an average of over 
$239 million annually in the Capital region. For all of the top vendors by cluster based on DoD 
awards, see Appendix F.  

                                                      
120 Note that occupational compositions vary at the six-digit NAICS. Since there are differing mixes of industries at 
the six-digit NAICS code level at the state and regional levels, there are different occupational proportions in 
different regions. 
121 Only the top ten are displayed here, see Appendix F for the top vendor in each cluster by DoD funding 
obligations.  
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Figure 26: Highest-Funded Company per Top-Funded ClustersτCapital Region 

Cluster Company Name 
Annual Average 

Dollars Obligated, 
2011-2015 

Business Services 
BAE Systems Technology Solutions & 

Services Inc. 
$600,429,936 

Communications Equipment and 
Services 

Lockheed Martin Corporation $346,379,176 

Local Hospitality Establishments Sodexo Management Inc. $239,268,456 

Aerospace Vehicles and Defense 
BAE Systems Technology Solutions & 

Services Inc. 
$91,826,258 

Local Utilities International Business Machines $90,744,101 
Local Real Estate, Construction, 
and Development 

Manhattan Hunt A Joint Venture $74,643,269 

Education and Knowledge 
Creation 

URS Federal Services, Inc. $50,271,994 

Transportation and Logistics Dyncorp International Llc $48,251,775 
Information Technology and 
Analytical Instruments 

Hewlett-Packard Company $46,772,419 

Local Commercial Services International Business Machines $39,869,235 

Sources: RESI, USA Spending 
 
Overall, the distribution of DoD funding in the region, which is concentrated in the Business 
Services cluster, parallels the findings at the state level. Interestingly, significant awards from 
DoD funds for a contractor in the Capital region have been distributed across different 
companies in several clusters, highlighting the diverse array of companies in the area and the 
involvement of multiple clusters in defense activity. For example, Figure 26 shows BAE Systems 
Technology Solutions & Services and International Business Machines both received the largest 
awards in two different clusters. 
 
5.1.3 Capital RegionτLong-Term Forecast 
RESI used the REMI PI+ model to forecast the impacts of DoD funding on the Capital region over 
the next ten years. 122 
 
  

                                                      
122 RESI also conducted forecasts assuming a 10 percent decrease and a 10 percent increase in average DoD 
Spending in Maryland, but these are not presented as they are roughly the same results but scaled up and down. 
{ŜŎǘƛƻƴ т ƻŦ Ϧ! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 5ŜŦŜƴǎŜ LƴǘŜƴǎƛǾŜ [ŀƴŘǎŎŀǇŜϦ ǇǊŜǎŜƴǘǎ ŘŜǘŀƛƭŜŘ ǇƻƭƛŎȅ 
change analyses that are based on specific policy changes determined as likely through the SWOT analysis. 
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Figure 27: Forecasted Total Economic Impacts for all Defense SpendingτCapital Region, 2017-
2026 

Year Employment Output Wages 

2017 46,718 $5,878,278,230 $2,188,248,053 
2018 47,070 $5,970,606,577 $2,245,369,122 
2019 45,815 $5,928,580,035 $2,258,195,109 
2020 43,919 $5,777,776,994 $2,247,614,718 
2021 41,708 $5,572,439,397 $2,220,924,720 
2022 39,472 $5,347,114,240 $2,186,419,811 
2023 37,365 $5,124,550,437 $2,153,169,245 
2024 35,426 $4,913,615,556 $2,123,188,620 
2025 33,675 $4,718,782,532 $2,098,135,563 
2026 32,073 $4,553,192,876 $2,079,765,488 

Sources: REMI PI+, RESI 
 
Figure 27 shows that between 2017 and 2016, the total impact on private non-farm jobs in the 
region will peak in 2018 at an employment level of approximately 47,100, and will fall to its 
lowest level in 2026, at 32,100 individuals employed. Output will peak in 2018 at approximately 
$6.0 billion, and be at its lowest level of $4.6 billion in 2026. Total wages resulting from defense 
spending in the Capital region will peak in 2019 at a level of approximately $2.3 billion, and be 
at its lowest level of $2.1 billion in 2026. As spending occurs further in the future, the same 
amount of money effectively purchases less, as wage rates and prices increase. Notice that 
predicted wages remain relatively stable, but the number of those employed declines. Output 
follows a similar pattern to employment, because over time the same amount of money spent 
will have a lower purchasing power for inputs, and with wages predicted to remain level, this 
means that output will fall. 
 
5.2 Central Region Overview 
The Central region in Maryland is comprised of Anne Arundel, Baltimore, Carroll, Harford, and 
Howard Counties, and Baltimore City. This region has the largest number of employees in the 
stateτestimated at 1.2 million jobs in the region in 2014τand has the second-highest average 
ǿŀƎŜ ƻŦ ƳƻǊŜ ǘƘŀƴ ϷрнΣслл ǇŜǊ ȅŜŀǊΦ ¢ƘŜ /ŜƴǘǊŀƭ ǊŜƎƛƻƴΩǎ ƭŀǊƎŜǎǘ ŜƳǇƭƻȅƳŜƴǘ ŎƭǳǎǘŜǊ ƛǎ Local 
Health Services, employing over 187,000 individuals at an average annual wage (for the region) 
of over $55,300. The Central region receives the most funding of any region in Maryland with 
nearly $8.1 billion worth of obligated DoD fundingτ45 percent of the total allocated to the 
state in an average year. 
 
The next subsections are organized as follows: Section 5.2.1 provides an overview of the top 
industry clusters present in the region by employment, wages, and location quotients; Section 
5.2.2 details the top industry clusters in the region by annual DoD funding; and Section 5.2.3 
presents the long-term forecast for the Central region.  
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5.2.1 Central RegionτOverall Top Clusters 
Lǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ /ŀǇƛǘŀƭ ǊŜƎƛƻƴǎΩ ƻǾŜǊŀƭƭ ŜŎƻƴƻƳƛŎ ǇǊƻŦƛƭŜ ǘƻ Ŧǳƭƭȅ ǳƴŘŜǊǎǘŀnd 
DoD spending impacts on the area. Focusing on the employment numbers per cluster, RESI 
constructed a ranking of industry clusters in the Central region. The construction of the clusters 
is based on the Delgado, Porter, and Stern definitions using 2014 CBP data. Wage estimates 
were made using 2015 OES data.  
 
The Local Health Services cluster is the largest overall cluster in the region and employs nearly 
187,200 people and pays an average wage of $55,307. The second-largest cluster in the region 
is the Business Services cluster, which employs approximately 166,800 people, at an average 
wage of $79,025. This third largest cluster by employment, in this region is the Local Hospitality 
Establishments cluster with over 109,500 employees, at an average wage of $24,940.  
 
The Information Technology and Analytical Instruments cluster is the highest-paying cluster in 
the Central region, employing over 6,200 individuals at an average wage of nearly $95,482. The 
second-highest paying cluster in the region is the Financial Services cluster, which employs 
almost 27,000 people, and pays an average wage of $87,980.The Aerospace Vehicles and 
Defense cluster, which employs over 7,600 individuals, has the third-highest average wage of 
$85,419. Similar to the findings in the Capital region, the Information Technology and Analytical 
Instruments cluster has a relatively small number of employees receiving a high wage in the 
region.  
 
Figure 28 shows that the Central region of Maryland has six industry clusters with location 
quotients for employment over 1.25. The top cluster by location quotient is the Aerospace 
Vehicles and Defense cluster with a location quotient of 1.46, followed by the Environmental 
Services cluster at 1.34. The other industry clusters in the region with location quotients above 
1.25 are Local Education and Training; Financial Services; Education and Knowledge Creation; 
and Local Personal Services (Non-Medical).  
 
  



The Impact of Department of Defense Funding on Industry Clusters in the State of Maryland 
RESI of Towson University 

 

 

  80 

Figure 28: Top Clusters by Location QuotientsτCentral Region  

 
Sources: Delgado, Porter, and Stern; RESI; US 
 
The clusters with high location quotients described above demonstrate the strengths of the 
Central region. The area is home to several large defense contractors including the Lockheed 
Martin Corporation and the AAI Corporation, both part of the Aerospace Vehicles and Defense 
cluster. Further, the area has large universities including JHU, Towson University, UMB and 
UMBC which are part of the Education and Knowledge cluster. In addition to these academic 
institutions, the Johns Hopkins Applied Physics Laboratory (part of the Education and 
Knowledge cluster) is also located in the Central region, and is one of the largest recipients of 
DoD funding in the state.  
 
5.2.2 Central RegionτDoD Spending in Top Clusters 
The Central region received the highest level of DoD funding, with annual average of $8.1 billion 
spent annually for vendors based in or performing work in the region. In addition to being the 
top recipient of DoD funding for both Maryland and the Capital region, Business Services was 
also the highest-funded cluster in the Central region with average DoD spending of $2.15 billion 
annually. Figure 29 below shows the top ten clusters in the Central region by obligated DoD 
funding between 2011 and 2015.  
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Figure 29: Estimated Jobs, Average Wage, and Employment Impacts in the Top Clusters by 
DoD SpendingτCentral Region123 

Cluster Name 
Regional Job 

Estimate, 
2014 

Average Wage, 
2015 

Average 
Annual Dollars 

Obligated, 
2011-2015 

Jobs 
Supported by 

DoD 
Spending 

Business Services 166,779 $79,025 $2,153,631,370 11,657 
Education and 
Knowledge Creation 

44,933 $72,797 $1,259,500,038 7,401 

Aerospace Vehicles 
and Defense 

7,601 $85,419 $995,080,987 4,983 

Water Transportation 3,263 $60,955 $845,277,435 5,932 
Local Real Estate, 
Construction, and 
Development 

105,131 $49,708 $778,528,515 6,699 

Local Utilities 15,065 $68,679 $401,596,981 2,501 
Communications 
Equipment and 
Services 

4,391 $72,385 $323,817,737 1,914 

Local Health Services 187,184 $55,307 $230,706,971 1,784 
Information 
Technology and 
Analytical Instruments 

6,223 $95,482 $179,139,792 803 

Insurance Services 14,005 $70,072 $147,926,423 903 

Subtotal 554,575 64,564 
$7,315,206,249

.00 
44,577 

Regional Total 1,188,453 $52,491 $8,082,350,494 51,344 

Sources: BLS OES, REMI, RESI, U.S. Census CBP 
 
DoD spending in the Business Services cluster is estimated to result in over 11,600 total jobs 
(direct, indirect, and induced) in the Central region. RESI estimates that this cluster employed 
approximately 166,800 individuals with an estimated average wage of $79,025 in 2014. The 
second-largest cluster by obligated funding was the Education and Knowledge Creation cluster, 
which had an average funding obligation of approximately $1.3 billion annually. This cluster 
employed approximately 44,900 individuals in 2014 at an estimated wage of $72,797. The third-
largest cluster for the Central region was the Aerospace Vehicles and Defense cluster, which 
had an average funding obligation of $995 million, estimated employment of approximately 

                                                      
123 This estimated employment supported by DoD funding by cluster (in the fifth column) was calculated utilizing 
the employment and wage data presented in the second and third columns. Please see Appendix C.4 for a more 
detailed methodology. 
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7,600, and an estimated annual wage of $85,419. The subtotal row shows the total numbers for 
the top ten clusters by DoD spending shown in Figure 29, and the regional total row shows the 
overall totals for all clusters receiving DoD funding in the Central region. To see details on the 
clusters receiving DoD funding see Appendix E. DoD funding within industry clusters will not 
impact all occupations or businesses in the region equally. Focusing on the Business Services 
clusterτthe largest cluster in the Central regionτFigure 30 reviews employment and wage 
estimates by major occupational category for the Central region.  
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Figure 30: Employment and Wage Data by Occupational Category for the Business Services 
ClusterτCentral Region124 

SOC Occupational Category 
Regional Job 

Estimate, 2014 
 

Average 
Wage, 

2015 

15-0000 Computer and Mathematical Occupations 52,231 $88,796 
43-0000 Office and Administrative Support Occupations 24,584 $39,763 
13-0000 Business and Financial Operations Occupations 23,772 $80,336 
11-0000 Management Occupations 17,552 $144,754 
17-0000 Architecture and Engineering Occupations 16,882 $80,942 
41-0000 Sales and Related Occupations 6,849 $73,204 
19-0000 Life, Physical, and Social Science Occupations 4,621 $69,134 

53-0000 
Transportation and Material Moving 
Occupations 

4,282 $29,457 

49-0000 
Installation, Maintenance, and Repair 
Occupations 

2,242 $48,529 

27-0000 
Arts, Design, Entertainment, Sports, and Media 
Occupations 

2,113 $65,439 

29-0000 
Healthcare Practitioners and Technical 
Occupations 

1,933 $65,573 

51-0000 Production Occupations 1,728 $34,031 

37-0000 
Building and Grounds Cleaning and 
Maintenance Occupations 

1,646 $25,615 

47-0000 Construction and Extraction Occupations 1,589 $51,507 
33-0000 Protective Service Occupations 1,458 $36,639 
23-0000 Legal Occupations 827 $130,591 
31-0000 Healthcare Support Occupations 594 $29,095 

35-0000 
Food Preparation and Serving Related 
Occupations 

507 $27,557 

21-0000 Community and Social Service Occupations 464 $44,222 
39-0000 Personal Care and Service Occupations 443 $25,382 
25-0000 Education, Training, and Library Occupations 442 $42,354 
45-0000 Farming, Fishing, and Forestry Occupations 20 $30,283 

 Total 166,779 $79,025 

Sources: BLS OES, RESI, U.S. Census CBP 
 
RESI estimates that the average regional wage for the Business Services cluster in the Central 
region was approximately $79,025 in 2014. Computer and Mathematical Occupations had the 

                                                      
124 Major occupational categories represent the highest-level occupational groupings of employees on private non-
farm payrolls. The employment data is from 2014 CBP and wage estimates are from 2015 OES. 
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largest number of workers in the region with more than 52,200 individuals employed at an 
estimated average wage of $88,796. The second-largest occupational category by employment 
was in the Office and Administrative Support Occupations, which employed approximately 
24,600 individuals receiving an average annual wage of $39,763. The Business and Financial 
Operations Occupations category was ranked third in the region by employment level, having 
approximately 23,800 individuals earning an average annual wage of $80,336. 
 
Using the information from Figure 29 and Figure 30 informs how a cut in DoD funding to the 
Business Services cluster would impact employment in the Central region. The Central region 
would also experience large negative economic impacts from a 10 percent cut in DoD funding 
to the Business Services cluster. A cut of ten percent would result in approximately 1,162 fewer 
direct, indirect, and induced jobs in the region. Of the total jobs lost, approximately 572 would 
be direct jobs in the cluster. Computer and Mathematical Occupations would be especially hit 
hard in this scenario, as these professions account for 31.3 percent of the total jobs in the 
cluster in this region. 125 RESI estimates that approximately 179 jobs would be lost in this 
occupation in this cluster, resulting in a loss of approximately $15.9 million in wages in the 
region. The Office and Administrative Occupations account for 14.7 percent of the jobs in the 
cluster, and would lose approximately 84 jobs, resulting in approximately $3.3 million in lost 
wages. The third-largest loss of jobs would occur in the Business and Financial Operations 
Occupations. This occupation category accounted for 14.3 percent of the jobs in the cluster, 
and would lose approximately 81 jobs, resulting in approximately $6.5 million in lost wages in 
the state. For these calculations, RESI used the direct employment values by occupational 
category, from Appendix H. 
 
While understanding how the cluster and occupations are impacted by DoD funding is 
important, it is also important to understand how this funding is allocated to specific firms in 
the Central region. Figure 31 shows the top company for each of the ten highest-funded 
clusters based on DoD allocations to individual vendors at the cluster level. 
 
  

                                                      
125 Note that occupational compositions vary at the six-digit NAICS. Since there are differing mixes of industries at 
the six-digit NAICS code level at the state and regional levels, there are different occupational proportions in 
different regions. 
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Figure 31: Highest-Funded Company per Top-Funded ClustersτCentral Region 

Cluster Company Name 
Annual Average 

Dollars Obligated, 
2011-2015 

Water Transportation Lockheed Martin Corporation $820,918,132 
Education and Knowledge 
Creation 

The Johns Hopkins University 
Applied Physics Laboratory LLS 

$715,023,269 

Aerospace Vehicles and Defense AAI Corporation $486,257,908 

Insurance Services 
Johns Hopkins Medical Services 
Corp 

$367,505,000 

Business Services Mantech Sensor Technologies, Inc. $317,955,839 

Local Health Services 
Johns Hopkins Medical Services 
Corp 

$233,027,453 

Local Real Estate, Construction, 
and Development 

Walsh/Gilbane JV $206,445,000 

Local Utilities Lockheed Martin Corporation $181,973,845 
Communications Equipment and 
Services 

Telecommunication Systems 
Incorporated 

$98,419,347 

Downstream Metal Products Lockheed Martin Corporation $78,358,575 

Sources: RESI, USA Spending 
 
Lockheed Martin Corporation was the largest vendor for three of the highest-funded clusters: 
Water Transportation, Local Utilities, and Downstream Metal Products, receiving average 
annual funding obligations of approximately $821 million, $182 million, and $78 million, 
respectively. The second-largest vendor by awards at the cluster level was The Johns Hopkins 
Applied Physics Laboratory, which received an average of over $715 million annually in DoD 
spending in the Education and Knowledge Creation cluster. While a corporation such as 
Lockheed Martin Corporation may not traditionally be thought of as being in the Local Utilities 
or Downstream Metal Products clusters, based on USA Spending data, they have performed 
work categorized as such by the DoD. For all of the top vendors by cluster based on DoD 
awards, see Appendix F. 
 
5.2.3 Central RegionτLong-Term Forecast 
Using the REMI PI+ mode, RESI forecasted the impact of DoD funding in the Central region over 
a ten-year period. Figure 32 shows the output from the forecast in the Central region. This 
forecast assumes funding levels stay at their five-year average, and are not increased for 
inflation.126  

                                                      
126 RESI also conducted forecasts assuming a 10 percent decrease and a 10 percent increase in average DoD 
Spending in Maryland, but these are not presented as they are roughly the same results but scaled up and down.  
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Figure 32: Forecasted Total Economic Impacts for All Defense SpendingτCentral Region, 
2017-2026 

Year Employment Output Wages 

2017 58,688 $8,015,814,970 $2,853,860,032 
2018 60,126 $8,248,831,948 $2,972,730,880 
2019 59,181 $8,260,456,594 $3,018,042,563 
2020 56,804 $8,051,504,142 $3,006,209,070 
2021 53,813 $7,743,135,390 $2,963,121,235 
2022 50,599 $7,384,741,029 $2,899,951,575 
2023 47,524 $7,027,017,823 $2,835,922,919 
2024 44,679 $6,686,953,667 $2,775,872,691 
2025 42,119 $6,376,236,821 $2,723,600,436 
2026 39,906 $6,127,098,218 $2,687,572,647 

Sources: REMI PI+, RESI 
 
The total impact on private non-farm jobs in the Central region will peak in 2018 at an 
employment level of approximately 60,100, and will fall to its lowest level in 2026, at 39,900 
individuals employed. Output will peak in 2019 at approximately $8.3 billion, and be at its 
lowest level of $6.1 billion in 2026. Total wages resulting from defense spending in Central 
Maryland will peak in 2019 at a level of approximately $3.0 billion, and be at its lowest level of 
$2.7 billion in 2026. As spending occurs further in the future, the same amount of money 
effectively purchases less, as wage rates and prices increase. Notice that predicted wages 
remain relatively stable, but the number of those employed declines. Output follows a similar 
pattern to employment, because over time the same amount of money spent will have a lower 
purchasing power for inputs, and with wages predicted to remain level, this means that output 
will fall. 
 
5.3 Eastern Shore Overview 
¢ƘŜ 9ŀǎǘŜǊƴ {ƘƻǊŜ Ŏƻƴǎƛǎǘǎ ƻŦ /ŜŎƛƭΣ /ŀǊƻƭƛƴŜΣ 5ƻǊŎƘŜǎǘŜǊΣ YŜƴǘΣ vǳŜŜƴ !ƴƴŜΩǎΣ {ƻƳŜǊǎŜǘΣ 
Talbot, Wicomico, and Worcester Counties. It is the third-largest region in the state by the 
number of employees, having over 146,000 jobs with an average wage of approximately 
$45,000 per year. ¢ƘŜ ǊŜƎƛƻƴΩǎ ƭŀǊƎŜǎǘ ŜƳǇƭƻȅƳŜƴǘ ŎƭǳǎǘŜǊ ƛǎ ǘƘŜ [ƻŎŀƭ IŜŀƭǘƘ {ŜǊǾƛŎŜǎ Ŏluster, 
which has an average wage of over $54,000 per year and employs nearly 27,000 individuals. 
The Eastern Shore receives an average of $173 million in DoD funding annually, significantly 
below the five-region average of $3.6 billion.  
 
The next subsections are organized as follows: Section 5.3.1 provides an overview of the top 
industry clusters present in the region by employment, wages, and location quotients; Section 
5.3.2 details the top industry clusters in the region by annual DoD funding; and Section 5.3.3 
presents the long-term forecast for the Eastern Shore region.  
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5.3.1 Eastern ShoreτOverall Top Clusters 
¢ƻ Ŧǳƭƭȅ ǳƴŘŜǊǎǘŀƴŘ 5ƻ5 ǎǇŜƴŘƛƴƎ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ 9ŀǎǘŜǊƴ {ƘƻǊŜΩǎ ŜŎƻƴƻƳȅΣ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ 9ŀǎǘŜǊƴ {ƘƻǊŜΩǎ ƻǾŜǊŀƭƭ ŜŎƻƴƻƳƛŎ Ǉrofile. Focusing on the employment numbers 
per cluster, RESI constructed a ranking of industry clusters on the Eastern Shore. The 
construction of the clusters is based on the Delgado, Porter, and Stern definitions using 2014 
CBP data. Wage estimates were made using 2015 OES data.  
 
The Local Health Services cluster is the largest cluster in the region, employing nearly 27,000 
individuals, and paying an average wage of $54,052. The second-largest cluster in the region is 
the Local Hospitality Establishments cluster, which employs over 17,300 people at an average 
wage of $24,374. The third largest cluster by employment is the Local Real Estate, Construction, 
and Development cluster, which employs more than 12,900 individuals, and pays an average 
wage of $48,931.  
 
Aerospace Vehicles and Defense is the highest paying cluster in the region, employing 
approximately 1,400 at an average wage of over $84,929. The second-highest paying cluster in 
the region is the Information Technology and Analytical Instruments cluster, which employs 
nearly 600 people and pays an average wage of approximately $83,467. The Financial Services 
cluster has the third-highest average wage for the region, employing 1,045 individuals with 
average earnings exceeding $77,561.  
 
Of the three regions analyzed thus far, this region is the first to identify the Aerospace Vehicles 
and Defense cluster as having the highest average wage in the region. While there are 
considerably less employment opportunities in the Eastern Shore region than in the Central and 
Capital regions, and the wages are slightly less in comparison, the wages are higher on the 
Eastern Shore than the other more rural regions of the state.  
 
Figure 33 shows the top clusters by location quotient for the Eastern Shore. The region has 21 
clusters with location quotients over 1.25, indicating that much of the economic output of the 
Eastern Shore is exported to other locations.  
 



The Impact of Department of Defense Funding on Industry Clusters in the State of Maryland 
RESI of Towson University 

 

 

  88 

Figure 33: Top Clusters by Location QuotientsτEastern Shore Region 

 
Sources: Delgado, Porter, and Stern; RESI; U.S. Census 
 
The industries with high location quotients in the region demonstrate the comparative 
advantages of the Eastern Shore, notably, access to natural resources. Fish and agricultural 
commodities are produced in the area and sent to other regions, and comprise the top two 
clusters by location quotient. The top industry by location quotient is the Fishing and Fishing 
Products industry at 6.38, which demonstrates the importance of this cluster to the area and 
the high intensity of labor associated with this industry. Natural resources also benefit the 
region through tourism, which plausibly contributes to the strong retail, jewelry, and service 
industries in the area. It could be argued that the large number of clusters with location 
quotients exceeding 1.25 indicate that the region lacks diversity in employment options. 
Analysis of this region indicates that DoD spending is not a strong predictor of regional 
employment patterns on the Eastern Shore, as there is such low funding allocated to this 
region, compared to the five-region average. 
 
5.3.2 Eastern ShoreτDoD Spending in Top Clusters 
The DoD spent an average of approximately $174 million per year in the Eastern Shore region 
between 2011 and 2015 for vendors based in or performing work in the region. At the regional 
level, DoD funding for the Eastern Shore is considerably less than the spending obligated to the 
Central and Capital regions. The allocation of these funds across clusters in the Eastern Shore 
region is displayed below in Figure 34.  
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Figure 34: Estimated Jobs, Average Wage, and Employment Impacts in the Top Clusters by 
DoD SpendingτEastern Shore Region127,128 

Cluster Name 
Regional Job 

Estimate, 
2014 

Average 
Wage, 2015 

Average Annual 
Dollars Obligated, 

2011-2015 

Jobs Supported 
by DoD Spending 

Education and 
Knowledge Creation 

1,980 $62,875 $24,841,118 153 

Production 
Technology and 
Heavy Machinery 

623 $55,179 $21,036,679 147 

Construction 
Products and 
Services 

586 $53,561 $19,690,751 142 

Aerospace Vehicles 
and Defense 

1,398 $84,929 $14,769,258 67 

Downstream Metal 
Products 

175 $53,263 $14,756,795 107 

Distribution and 
Electronic Commerce 

5,130 $50,880 $12,003,283 91 

Medical Devices 652 $61,649 $11,728,084 74 
Business Services 5,914 $71,651 $9,053,887 49 
Information 
Technology and 
Analytical 
Instruments 

564 $83,467 $8,515,272 39 

Local Food and 
Beverage Processing 
and Distribution 

6,254 
 

$32,779 $5,673,377 67 

Subtotal 23,276 $55,651 $142,068,504.00 936 

Regional Total 132,464 $44,751 $173,764,748 1,195 

Sources: BLS OES, REMI, RESI, U.S. Census CBP 
 
As seen in Figure 34, Education and Knowledge Creation was the top cluster for the Eastern 
Shore, which had an average of $25 million in annual funding and created an estimated 153 
total jobs (direct, indirect, and induced) in the region between 2011 and 2015. RESI estimates 
that this cluster employed approximately 2,000 individuals with an average wage of $62,875. 

                                                      
127 Spending figures from 2011-2015, employment and wage figures from 2014. 
128 This estimated employment supported by DoD funding by cluster (in the fifth column) was calculated utilizing 
the employment and wage data presented in the second and third columns. Please see Appendix C.4 for a more 
detailed methodology. 



The Impact of Department of Defense Funding on Industry Clusters in the State of Maryland 
RESI of Towson University 

 

 

  90 

The second-largest cluster according to annual funding was Production Technology and Heavy 
Machinery. With an average funding obligation of more than $21 million annually, this cluster 
supported an estimated 600 jobs in 2014 with an average wage of $55,179. Construction 
Products and Services was the third-largest cluster for the Eastern Shore region, having an 
average funding obligation of $19 million. In 2014, this cluster supported an approximately 600 
employees with an estimated annual wage of $53,600. The subtotal row shows the total 
numbers for the top ten clusters by DoD spending shown in Figure 34, and the regional total 
row shows the overall totals for all clusters receiving DoD funding in the Eastern Shore region. 
To see details on the clusters receiving DoD funding see Appendix E. 
 
Focusing on the top cluster by average DoD allocations in the Eastern Shore region, Figure 35 
provides employment and wage estimates by major occupational category for the Education 
and Knowledge Creation cluster.  
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Figure 35: Employment and Wage Data by Occupational Category for the Education and 
Knowledge Creation ClusterτEastern Shore Region 

SOC Occupational Category 
Regional Job 

Estimate, 
2014 

Average 
Wage, 

2015 

11-0000 Management Occupations 148 $109,950 
13-0000 Business and Financial Operations Occupations 127 $64,837 
15-0000 Computer and Mathematical Occupations 111 $73,373 
17-0000 Architecture and Engineering Occupations 28 $87,204 
19-0000 Life, Physical, and Social Science Occupations 155 $65,258 
21-0000 Community and Social Service Occupations 43 $49,508 
23-0000 Legal Occupations 3 $124,839 
25-0000 Education, Training, and Library Occupations 766 $67,654 

27-0000 
Arts, Design, Entertainment, Sports, and Media 
Occupations 

75 $45,810 

29-0000 Healthcare Practitioners and Technical Occupations 52 $73,180 
31-0000 Healthcare Support Occupations 9 $36,186 
33-0000 Protective Service Occupations 23 $40,391 
35-0000 Food Preparation and Serving Related Occupations 15 $27,810 

37-0000 
Building and Grounds Cleaning and Maintenance 
Occupations 

46 $30,395 

39-0000 Personal Care and Service Occupations 31 $31,317 
41-0000 Sales and Related Occupations 19 $54,433 
43-0000 Office and Administrative Support Occupations 284 $37,682 
45-0000 Farming, Fishing, and Forestry Occupations 0 $34,080 
47-0000 Construction and Extraction Occupations 10 $53,005 
49-0000 Installation, Maintenance, and Repair Occupations 26 $45,601 
51-0000 Production Occupations 3 $49,828 
53-0000 Transportation and Material Moving Occupations 8 $35,206 

 Total 1,980 $62,875 

Sources: BLS OES, RESI, U.S. Census CBP 
 
In total, RESI estimates that the average regional wage for all occupational categories in this 
cluster was approximately $62,875. The Education, Training, and Library Occupations category 
had the largest number of workers employed in the region, with an estimated 800 individuals 
employed at an average wage of approximately $67,654. The second-largest occupational 
category in terms of employment was in the Office and Administrative Support Occupations. 
This category of occupations employed approximately 300 individuals receiving an average 
annual wage of approximately $37,682. The Life, Physical, and Social Science Occupations 
category is the second-highest in the cluster according to employment, with an estimated 155 
workers employed at an average annual wage of $65,258. 
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The leading cluster by DoD spending on the Eastern Shore helps to show that the area is not as 
dependent on DoD funding as other parts of the state. Using the information from Figure 34 
and Figure 35 informs how a cut in DoD funding to the Education and Knowledge Creation 
cluster would impact employment on the Eastern Shore. A 10 percent cut in DoD funding to the 
cluster, would result in approximately 15 fewer direct, indirect, and induced jobs in the region. 
Of these 15 total jobs, approximately three would be direct jobs lost in the cluster. For the 
eastern shore, these reductions would result in no or only partial jobs being lost in the 
occupational categories, with the exception of Education, Training, and Library Occupations. In 
this occupational category, RESI estimates that a 10 percent decrease in funding would result in 
a loss of 1.23 jobs, and $83,493 in lost wages. While reductions in DoD funding will likely result 
in some job losses in the region, they will likely be dispersed and compared to other parts of 
the state, they will be relatively few both in the region. 
 
Figure 36 shows the top company for each cluster based on DoD funding to individual vendors 
at the cluster level. Two vendors, Federal Resources Supply Company and Alliant Techsystems 
Operations, received the largest funding obligations for seven of the top ten clusters. Federal 
Resource Supply Company received the largest amount of funding for five clusters: 

¶ Aerospace Vehicles and Defense, 

¶ Distribution and Electronic Commerce,  

¶ Medical Devices, 

¶ Furniture, and 

¶ Information Technology and Analytical Instruments. 
Average annual funding to this company for these five clusters amounts to approximately $54.5 
million. Assuming that the advantage for this vendor to be located in the Eastern Shore is 
access to a wider supply chain in the region, as it supplies products from multiple clusters, it 
could be argued that this firm is pivotal to the economic growth of the region, even if that 
growth is lead through diversification. Alliant Techsystems Operations received the most 
obligated funding for both the Education and Knowledge Creation and Downstream Metal 
Products clusters, at an average of approximately $17.8 million and $12.3 million annually, 
respectively. For all of the top vendors by cluster based on DoD awards, see Appendix F. 
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Figure 36: Highest-Funded Company per Top-Funded Clusters τEastern Shore Region 

Cluster Company Name 

Annual Average 
Dollars 

Obligated, 2011-
2015 

Construction Products and 
Services 

Sealaska Constructors, LLC $18,900,000 

Education and Knowledge 
Creation 

Alliant Techsystems Operations LLC $17,791,861 

Production Technology and 
Heavy Machinery 

Global Strategies Group (North 
America) Inc. 

$15,606,091 

Aerospace Vehicles and Defense Federal Resources Supply Company $13,222,947 
Downstream Metal Products Alliant Techsystems Operations LLC $12,259,745 
Distribution and Electronic 
Commerce 

Federal Resources Supply Company $11,479,651 

Medical Devices Federal Resources Supply Company $11,427,692 
Furniture Federal Resources Supply Company $10,939,173 
Information Technology and 
Analytical Instruments 

Federal Resources Supply Company $7,498,863 

Business Services 
Global Strategies Group (North 
America) Inc. 

$6,939,537 

Sources: RESI, USA Spending 
 
5.3.3 Eastern ShoreτLong-Term Forecasts 
Figure 37 shows the ten-year forecast of the regional economic impact of DoD funding for the 
region conducted by RESI using the REMI PI+ model. The analysis assumes funding levels stay at 
their five-year average, and are not adjusted for inflation.129  
 
  

                                                      
129 RESI also conducted forecasts assuming a 10 percent decrease and a 10 percent increase in average DoD 
Spending in Maryland, but these are not presented as they are roughly the same results but scaled up and down. 
{ŜŎǘƛƻƴ т ƻŦ Ϧ! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 5ŜŦŜƴǎŜ LƴǘŜƴǎƛǾŜ [ŀƴŘǎŎŀǇŜϦ ǇǊŜǎŜƴǘǎ ŘŜǘŀƛƭŜŘ ǇƻƭƛŎȅ 
change analyses that are based on specific policy changes determined as likely through the SWOT analysis. 
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Figure 37: Forecasted Total Economic Impacts for All Defense SpendingτEastern Shore 
Region, 2017-2026 

Year Employment Output Wages 

2017 1,339 $144,970,347 $37,333,767 
2018 1,428 $154,577,137 $40,520,495 
2019 1,423 $156,673,910 $41,755,639 
2020 1,358 $152,249,986 $41,429,539 
2021 1,277 $145,754,245 $40,597,161 
2022 1,186 $137,878,487 $39,304,016 
2023 1,098 $129,886,665 $37,933,124 
2024 1,016 $122,279,902 $36,610,276 
2025 944 $115,462,734 $35,460,278 
2026 883 $110,018,693 $34,648,248 

Sources: REMI PI+, RESI 
 
The total impact on private non-farm jobs in the Eastern Shore region will peak in 2018 at an 
employment level of approximately 1,400, and will fall to its lowest level in 2026, with less than 
900 individuals employed. Output will peak in 2019 at approximately $157 million, and be at its 
lowest level of $110 million in 2026. Total wages resulting from defense spending on the 
Eastern Shore will peak in 2019 at a level of approximately $41 million, and be at its lowest level 
of $35 million in 2026. As spending occurs further in the future, the same amount of money 
effectively purchases less, as wage rates and prices increase. Notice that predicted wages 
remain relatively stable, but the number of those employed declines. Output follows a similar 
pattern to employment, because over time the same amount of money spent will have a lower 
purchasing power for inputs, and with wages predicted to remain level, this means that output 
will fall. 
 
5.4 Southern Maryland Overview 
Southern Maryland is composed of CalvŜǊǘΣ /ƘŀǊƭŜǎΣ ŀƴŘ {ǘΦ aŀǊȅΩǎ /ƻǳƴǘƛŜǎΦ Lǘ ƛǎ ǘƘŜ ǎŜŎƻƴŘ-
smallest region by workforce based on the CBP data, with an estimated 89,000 jobs in 2014 and 
ŀƴ ŀƴƴǳŀƭ ǿŀƎŜ ƻŦ ƻǾŜǊ ϷпфΣлллΦ ¢ƘŜ ǊŜƎƛƻƴΩǎ ƭŀǊƎŜǎǘ ŜƳǇƭƻȅƳŜƴǘ ŎƭǳǎǘŜǊ ƛǎ .ǳǎƛƴŜǎǎ {ŜǊǾƛŎŜǎΣ 
which employs approximately 15,000 individuals and pays an average wage in the region of 
over $78,000 per year. The region benefits from an annual average of more than $1.9 billion in 
DoD funding. Within the state, this region is known as being heavily dependent on DoD 
funding.130 

                                                      
130 /Φ {Ŏƻǘǘ 5ŜƳǇǿƻƭŦ Ŝǘ ŀƭΦΣ ά{ǘΦ aŀǊȅΩǎ /ƻǳƴǘȅΣ aŀǊȅƭŀƴŘ /ƻƳǇǊŜƘŜƴǎƛǾŜ 9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘ {ǘǳŘȅ ŀƴŘ 
Proposed Strategy (CEDS)Σέ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ aŀǊȅƭŀƴŘΣ /ƻllege Park, U.S. Economic Development Administration 
(Revised May 2016): 10, accessed January 19, 2017, http://www.co.saint-
marys.md.us/docs/UMD%20Recommended%20CEDS.pdf. 
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The next subsections are organized as follows: Section 5.4.1 provides an overview of the top 
industry clusters present in the region by employment, wages, and location quotients; Section 
5.4.2 details the top industry clusters in the region by annual DoD funding; and Section 5.4.3 
presents the long-term forecast for the Southern Maryland region.  
 
5.4.1 Southern MarylandτOverall Top Clusters 
This section provides an overview of the industry clusters for Southern Maryland, utilizing the 
cluster definitions given by Delgado, Porter, and Stern, to provide the proper context to 
understand DoD spending impacts in the region. The construction of the clusters is based on 
the Delgado, Porter, and Stern definitions using 2014 CBP data. Wage estimates were made 
using 2015 OES data.  
 
The Business Services cluster is the largest cluster by employment in Southern Maryland and 
employs approximately 15,100 individuals at an average wage of $78,107. The second-largest 
cluster in the region is Local Health Services which employs approximately 13,000 people, and 
pays an average wage of $56,049. The third-largest cluster, is the Local Hospitality 
Establishments cluster, which employs approximately 11,800 individuals at an average wage of 
$24,072.  
 
The Aerospace Vehicles and Defense cluster is the highest-paying cluster in the region, 
employing an estimated 107 individuals at an average wage of $85,309. The second-highest 
paying cluster in the region is Education and Knowledge Creation, which employs an estimated 
1,419 people, and pays an average wage of approximately $81,056. The Business Services 
cluster employs approximately 15,089 Marylanders at an average wage of $78,107, ranking it as 
the third-highest cluster by earnings in the region.  
 
Figure 38 shows that Southern Maryland has 11 industry clusters with location quotients over 
1.25. The Electric Power Generation and Transmission cluster has the highest location quotient 
for the region with a value of 8.46. The magnitude of this location quotient can be explained by 
the presence of Calvert Cliffs Nuclear Power Plant, which accounted for 40 percent of 
aŀǊȅƭŀƴŘΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴ in 2015.131  
 
  

                                                      
131 άaŀǊȅƭŀƴd State Profile and Energy EstimatesΣέ ¦Φ{Φ Energy Information Administration, accessed October 17, 
2016, http://www.eia.gov/state/?sid=MD. 
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Figure 38: Top Clusters by Location QuotientsτSouthern Maryland Region 

 
Sources: Delgado, Porter, and Stern; RESI; U.S. Census 
 
Southern Maryland benefits greatly from military spending. Besides the DoD funding levels that 
are analyzed in this report, the region benefits from U.S. Navy military bases.132 One likely 
reason for the strength in the local clusters in the region is due to the number of government 
employees who are employed in the area in relation to the relatively small number of the 
overall workforce. As a result, the local clusters are larger than would otherwise be supported, 
because the local industries are effectively exporting these services to the rest of the country 
through the disproportionate number of government employees. 
 
5.4.2 Southern MarylandτDoD Spending in Top Clusters 
The DoD spent an average of $1.94 billion per year between 2011 and 2015 for vendors based 
in or performing work in the Southern Maryland region. The allocation of DoD spending across 
the top-funded clusters in the region can be found in Figure 39.  
 
  

                                                      
132 /Φ {Ŏƻǘǘ 5ŜƳǇǿƻƭŦ Ŝǘ ŀƭΦΣ ά{ǘΦ aŀǊȅΩǎ /ƻǳƴǘȅΣ aŀǊȅƭŀƴŘ /ƻƳǇǊŜƘŜƴǎƛǾŜ 9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘ {ǘǳŘȅ ŀƴŘ 
Proposed Strategy (CEDS)Σέ нм-22. 
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Figure 39: Estimated Jobs, Average Wage, and Employment Impacts in the Top Clusters by 
DoD Spendingτ Southern Maryland Region133 

Cluster Name 
Regional Job 

Estimate, 2014 
Average 

Wage, 2015 
Average Annual Dollars 

Obligated, 2011-2015 
Jobs Supported 

by DoD Spending 
Business 
Services 

15,089 $78,107 $1,352,852,319 4,824 

Transportation 
and Logistics 

413 $49,046 $171,556,232 974 

Local Real 
Estate, 
Construction, 
and 
Development 

10,733 $49,757 $89,871,809 503 

Aerospace 
Vehicles and 
Defense 

107 $85,309 $79,666,649 260 

Communications 
Equipment and 
Services 

189 $71,246 $65,191,487 255 

Education and 
Knowledge 
Creation 

1,419 $81,056 $51,880,144 178 

Local Utilities 1,492 $65,550 $21,252,455 90 
Information 
Technology and 
Analytical 
Instruments 

16 $86,074 $18,567,286 60 

Local 
Commercial 
Services 

2,922 $51,765 $13,957,844 75 

Local Household 
Goods and 
Services 

1,641 $33,738 $13,748,242 113 

Subtotal 34,021 $76,820 $1,878,544,467.00 7,332 

Regional Total 86,273 $48,508 $1,942,834,383 7,664 

Sources: BLS OES, REMI, RESI, U.S. Census CBP 
 

                                                      
133 This estimated employment supported by DoD funding by cluster (in the fifth column) was calculated utilizing 
the employment and wage data presented in the second and third columns. Please see Appendix C.4 for a more 
detailed methodology. 
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As shown in Figure 39, Business Services was the largest cluster by both estimated employment 
and funding for the Southern Maryland region, having an average of $1.35 billion in annual DoD 
spending between 2011 and 2015. RESI estimates that this funding resulted in approximately 
4,800 total jobs (direct, indirect, and induced) in Southern Maryland. Further, RESI estimates 
that this cluster employed approximately 15,100 individuals with an estimated average wage of 
$78,107. The second-largest cluster by obligating funding was Transportation and Logistics, 
which had average annual DoD spending of approximately $171 million. This cluster had an 
estimated 400 workers earning an annual average wage of $49,046. The Local Real Estate, 
Construction, and Development cluster was third-largest cluster for Southern Maryland, with an 
average DoD funding of $89 million annually. RESI estimates that the cluster employed 
approximately 10,700 individuals at an average wage of $49,757. The subtotal row shows the 
total numbers for the top ten clusters by DoD spending shown in Figure 39, and the regional 
total row shows the overall totals for all clusters receiving DoD funding in the Southern 
Maryland region. Details on the clusters receiving DoD funding can be found in Appendix E. 
 
Focusing on the top cluster by average DoD allocations in the Southern Maryland region, Figure 
40 provides employment and wage estimates by major occupational category for the Business 
Services cluster. RESI estimates that the average wage for all occupational categories within this 
cluster was $78,107 in 2015. 
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Figure 40: Employment and Wage Data by Occupational Category for the Business Services 
ClusterτSouthern Maryland Region 

SOC Occupational Category 
Regional Job 

Estimate, 
2014 

Average 
Wage, 

2015 

11-0000 Management Occupations 1,302 $143,490 
13-0000 Business and Financial Operations Occupations 1,724 $82,532 
15-0000 Computer and Mathematical Occupations 4,023 $89,643 
17-0000 Architecture and Engineering Occupations 3,191 $78,613 
19-0000 Life, Physical, and Social Science Occupations 721 $64,852 
21-0000 Community and Social Service Occupations 37 $41,903 
23-0000 Legal Occupations 34 $129,748 
25-0000 Education, Training, and Library Occupations 21 $53,926 

27-0000 
Arts, Design, Entertainment, Sports, and Media 
Occupations 

177 $67,079 

29-0000 Healthcare Practitioners and Technical Occupations 86 $61,396 
31-0000 Healthcare Support Occupations 10 $30,993 
33-0000 Protective Service Occupations 393 $35,476 
35-0000 Food Preparation and Serving Related Occupations 52 $26,372 

37-0000 
Building and Grounds Cleaning and Maintenance 
Occupations 

423 $25,145 

39-0000 Personal Care and Service Occupations 5 $28,069 
41-0000 Sales and Related Occupations 436 $80,914 
43-0000 Office and Administrative Support Occupations 1,632 $40,851 
45-0000 Farming, Fishing, and Forestry Occupations 2 $32,531 
47-0000 Construction and Extraction Occupations 238 $56,314 
49-0000 Installation, Maintenance, and Repair Occupations 280 $49,210 
51-0000 Production Occupations 118 $42,717 
53-0000 Transportation and Material Moving Occupations 184 $34,228 

 Total 15,089 $78,107 

Sources: BLS OES, RESI, U.S. Census CBP 
 
The Computer and Mathematical Occupations category had the largest number of workers 
employed in the Southern Maryland region, with over 4,000 individuals employed at an average 
wage of $89,643. The second-largest occupational category by employment was in Architecture 
and Engineering Occupations, which employed approximately 3,200 workers receiving an 
average annual wage of over $78,613. Business and Financial Operations Occupations had the 
third-highest employment by occupational category, employing approximately 1,700 workers 
earning an average annual wage of $82,532. 
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Using the information from Figure 39  and Figure 40  informs how a cut in DoD funding to the 
Business Services cluster would impact employment in Southern Maryland. A 10 percent cut in 
DoD funding to the cluster, would result in approximately 481 fewer direct, indirect, and 
induced jobs in the region. Of the total jobs lost, approximately 275 would be direct jobs in the 
Business Services cluster. For these calculations, RESI used the direct employment values by 
occupational category, from Appendix H. Computer and Mathematical Occupations would be 
expected to especially be hit hard in this scenario, as these professions account for 26.7 percent 
of the total jobs in the cluster in this region. 134 RESI estimates that approximately 73 jobs would 
be lost in this occupation in this cluster, which would result in a loss of approximately $6.6 
million in wages in the region. The Architecture and Engineering Occupations account for 21.2 
percent of the jobs in the cluster, and would lose approximately 58 jobs, resulting in 
approximately $4.6 million in lost wages. The third-largest loss of jobs would occur in the 
Business and Financial Operations Occupations. This occupational category accounted for 11.4 
percent of the jobs in the cluster, and would lose approximately 31 jobs, resulting in 
approximately $2.6 million in lost wages in the state. Interestingly, the Southern Maryland 
Business Services cluster employs more architecture and engineering occupations than the 
other regions of Maryland.  
 
Figure 41 shows the top company for each of the ten highest-funded clusters, based on DoD 
awards to individual vendors. Adams Communication & Engineering Technology was the largest 
vendor by DoD spending at the cluster level in Southern Maryland, with nearly $113 million in 
annual average DoD funding obligations for the Business Services cluster. Dyncorp International 
was ranked second, receiving over $95 million in funding from contracts classified under the 
Transportation and Logistics cluster. Neany, Inc. received the third- and fourth-highest funding 
obligations in Southern Maryland. This company received nearly $70 million in average annual 
funding obligations for the Communications Equipment and Services cluster and over $31 
million for the Local Household Goods and Services cluster. For all of the top vendors by cluster 
based on DoD awards, see Appendix F. 
 
  

                                                      
134 Note that occupational compositions vary at the six-digit NAICS. Since there are differing mixes of industries at 
the six-digit NAICS code level at the state and regional levels, there are different occupational proportions in 
different regions. 
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Figure 41: Highest-Funded Company per Top-Funded Clusters τSouthern Maryland Region 

Cluster Company Name 

Annual Average 
Dollars 

Obligated, 2011-
2015 

Business Services 
Adams Communication & 
Engineering Technology, Inc. 

$112,753,173 

Transportation and Logistics Dyncorp International LLC $95,311,156 
Communications Equipment and 
Services 

Neany, Inc $69,791,072 

Local Household Goods and Services Neany, Inc $31,088,426 
Marketing, Design, and Publishing Engility Corporation $26,195,279 
Aerospace Vehicles and Defense The Boeing Company $22,262,918 
Local Real Estate, Construction, and 
Development 

Sheffield Korte Joint Venture $21,427,802 

Oil and Gas Production and 
Transportation 

Airtec, Inc. $17,430,278 

Education and Knowledge Creation Pae Applied Technologies LLC $13,267,918 

Local Utilities 
General Dynamics Information 
Technology, Inc. 

$11,544,091 

Sources: RESI, USA Spending 
 
Southern Maryland is more dependent on DoD spending than the other regions in the state, as 
the $1.9 billion of DoD funding produces the largest amount of jobs compared to the total in 
the region. The area is particularly dependent on the DoD spending in the Business Services 
cluster; more than the Central and Capital regions, which also had Business Services as the 
highest-funded regional cluster. Approximately 69.6 percent of DoD spending in the region is 
allocated to the Business Services cluster, versus 26.6 percent and 48.9 percent for the Central 
and Capital regions, respectively.  
 
5.4.3 Southern MarylandτLong-Term Forecast 
Using REMI PI+, Figure 42 shows the ten-year forecast for the impacts of the defense industry 
for Southern Maryland. The analysis assumes funding levels stay at their five-year average, and 
are not adjusted for inflation.135 The total impact on private non-farm jobs in the region will 
peak in 2019 at an employment level of approximately 8,500, and will fall to its lowest level in 
2026, at 6,400 individuals employed. Output will peak in 2019 at approximately $976 million, 

                                                      
135 RESI also conducted forecasts assuming a 10 percent decrease and a 10 percent increase in average DoD 
Spending in Maryland, but these are not presented as they are roughly the same results but scaled up and down. 
{ŜŎǘƛƻƴ т ƻŦ Ϧ! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 5ŜŦŜƴǎŜ LƴǘŜƴǎƛǾŜ [ŀƴŘǎŎŀǇŜϦ ǇǊŜǎŜƴǘǎ ŘŜǘŀƛƭŜŘ ǇƻƭƛŎȅ 
change analyses that are based on specific policy changes determined as likely through the SWOT analysis. 
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and be at its lowest level of $816 million in 2026. Total wages resulting from defense spending 
in Southern Maryland will peak in 2021 at a level of approximately $404 million, and be at its 
lowest level of $373 million in 2017. As spending occurs further in the future, the same amount 
of money effectively purchases less, as wage rates increase. Notice that predicted wages 
remain relatively stable, but the number of those employed declines. Output follows a similar 
pattern to employment, because over time the same amount of money spent will have a lower 
purchasing power for inputs, and with wages predicted to remain level, this means that output 
will fall. 
 
Figure 42: Forecasted Total Economic Impacts for All Defense SpendingτSouthern Maryland 
Region, 2017-2026 

Year Employment Output Wages 

2017 8,138 $923,442,341 $372,537,159 
2018 8,508 $961,552,104 $389,599,611 
2019 8,514 $975,722,601 $398,718,756 
2020 8,335 $970,035,416 $403,272,918 
2021 8,042 $951,675,915 $404,207,423 
2022 7,696 $926,377,068 $402,755,485 
2023 7,344 $898,563,379 $400,651,940 
2024 7,004 $870,038,528 $398,509,915 
2025 6,684 $842,108,313 $396,595,379 
2026 6,378 $816,214,338 $394,798,480 

Sources: REMI PI+, RESI 
 
5.5 Western Maryland Overview 
Western Maryland is composed of Allegany, Garrett, and Washington Counties. This region has 
an estimated 102,000 jobs and an estimated annual wage of $47,662Φ ²ŜǎǘŜǊƴ aŀǊȅƭŀƴŘΩǎ 
largest employment cluster is Local Health Services, which employs 17,000 individuals and has 
an average wage of nearly $54,000 per year in the region. The region receives the lowest 
amount of defense spending in the state, averaging approximately $77.4 million annually.  
 
The next subsections are organized as follows: Section 5.5.1 provides an overview of the top 
industry clusters present in the region by employment, wages, and location quotients; Section 
5.5.2 details the top industry clusters in the region by annual DoD funding; and Section 5.5.3 
presents the long-term forecast for the Western Maryland region.  
 
5.5.1 Western MarylandτOverall Top Clusters 
This section provides an overview of the industry clusters for Western Maryland, utilizing the 
cluster definitions given by Delgado, Porter, and Stern. Focusing on the employment numbers 
per cluster, RESI constructed a ranking of industry clusters in the Western Maryland region. The 
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construction of the clusters is based on the Delgado, Porter, and Stern definitions using 2014 
CBP data. Wage estimates were made using 2015 OES data.  
 
Local Health Services is the top cluster, by employment, in the region and employs an estimated 
17,007 people at an average wage of $53,938. The second-largest cluster in the region is Local 
Hospitality Establishments, which employs nearly 9,600 people at an average wage of $24,271. 
This cluster is followed by the Local Real Estate, Construction, and Development cluster, at an 
estimated employment of 7,400 individuals with an average wage of $48,512. 
 
The Information Technology and Analytical Instruments cluster is the highest-paying cluster in 
the region, employing nearly 800 individuals at an average wage of approximately $95,013. The 
second-highest paying cluster in Western Maryland is the Business Services cluster, which 
employs over 5,300 people and pays an estimated average wage of $78,478. The 
Communications Equipment and Services cluster employs an estimated 182 individuals at an 
average wage of $72,230, making it the third-highest cluster by earnings in the region.  
 
In addition to ranking clusters by estimated employment and average wage, RESI evaluated the 
export potential of clusters in the region using location quotients. Figure 43 shows that 
Western Maryland has 14 industry clusters with location quotients over 1.25.  
 
Figure 43: Top Clusters by Location QuotientsτWestern Maryland Region 

 
Sources: Delgado, Porter, and Stern; RESI, U.S. Census 
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The Coal Mining cluster is most concentrated industry in the Western Maryland region, having 
the highest location quotient of 6.38. This highlights the comparative advantage the region has 
from an abundance of natural resources in the coal and non-metal mining industries. While 
RESI estimates that coal mining employed only 468 people in the region in 2014, this represents 
a significantly higher proportion than the national average. The coal industry is declining on the 
national level, yet as of 2014, it was still a significant economic contributor in the Western 
Maryland region. The area has clusters that are manufacturing-focused, including Textile 
Manufacturing and Furniture, and tend to be low-wage positions. The evidence indicates that 
DoD spending is not a strong indicator for regional employment patterns in Western Maryland. 
 
5.5.2 Western MarylandτDoD Spending in Top Clusters 
The DoD spends an average of $77 million per year for vendors based in or performing work in 
Western Maryland. Of the five Maryland regions, Western Maryland received the lowest 
average DoD funding between 2011 to 2015. Similar to the DoD funding allocated to the 
Eastern Shore region, this relatively low amount of funding can be an advantage to the region 
by forcing other sources of spending ǘƻ ŘƛǾŜǊǎƛŦȅ ǘƘŜ ǊŜƎƛƻƴǎΩ ŦǳƴŘƛƴƎ ǇƻǊǘŦƻƭƛƻΣ ƳŀƪƛƴƎ ǘƘŜ 
region more resistant to potential economic shocks such as a reduction in DoD funding. The 
allocation of DoD spending across the top-funded clusters in the Western Maryland can be 
found in Figure 44. 
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Figure 44: Estimated Jobs, Average Wage, and Employment Impacts in the Top Clusters by 
DoD SpendingτWestern Maryland Region136,137 

Cluster Name 
Regional Job 

Estimate, 
2014 

Average 
Wage, 

2015 

Average Annual 
Dollars 

Obligated, 2011-
2015 

Jobs Supported 
by DoD 

Spending 

Local Commercial 
Services 

5,668 $52,743 $25,187,985 262 

Business Services 5,340 $78,478 $18,801,435 131 
Education and 
Knowledge Creation 

193 $67,707 $13,499,036 109 

Recreational and Small 
Electric Goods 

501 $43,850 $4,068,317 51 

Apparel 88 $41,253 $4,022,570 53 
Downstream Metal 
Products 

289 $53,582 $2,850,041 29 

Local Real Estate, 
Construction, and 
Development 

7,401 $48,512 $1,124,574 13 

Distribution and 
Electronic Commerce 

4,396 $46,827 $969,943 11 

Local Household Goods 
and Services 

1,840 $32,579 $862,574 15 

Local Industrial 
Products and Services 

350 $45,409 $848,057 10 

Subtotal 26,066 $54,205 $72,234,532.00 684 

Regional Total 67,860 $44,270 $77,359,941 736 

Sources: BLS OES, REMI, RESI, U.S. Census CBP 
 
As shown above, Local Commercial Services was the largest cluster by funding for the Western 
Maryland region, having an average of $25 million in annual DoD spending between 2011 and 
2015. RESI estimates that this funding resulted in approximately 262 total jobs (direct, indirect, 
and induced) in Western Maryland. RESI estimates that this cluster employed an average of 
approximately 5,700 individuals with an estimated wage of $52,743. The second-largest cluster 
by obligating funding was Business Services, which had average annual DoD spending of 
approximately $18 million. This cluster had an estimated 5,300 workers earning an annual 

                                                      
136 Spending figures for 2011-2015, employment and wage figures from 2014. 
137 This estimated employment supported by DoD funding by cluster (in the fifth column) was calculated utilizing 
the employment and wage data presented in the second and third columns. Please see Appendix C.4 for a more 
detailed methodology. 
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average wage of $78,478. Education and Knowledge Creation was the third-largest cluster for 
Western Maryland, having an average funding obligation of $13 million between 2011 and 
2015. RESI estimates that this cluster employed approximately 200 individuals at an average 
wage of $67,707. The subtotal row shows the total numbers for the top ten clusters by DoD 
spending shown in Figure 44, and the regional total row shows the overall totals for all clusters 
receiving DoD funding in the Southern Maryland region. Details on the clusters receiving DoD 
funding can be found in Appendix E. 
 
Focusing on the top cluster by average DoD allocations in the Western Maryland region, Figure 
45 provides employment and wage estimates by major occupational category for the Local 
Commercial Services cluster. RESI estimates that the average wage for all occupational 
categories within this cluster was $52,743 between 2011 and 2015. 
 
The Office and Administrative Support Occupations category had the largest number of workers 
employed in the Western Maryland region with approximately 1,500 individuals employed at 
an average wage of approximately $36,718. The second-largest occupational category by 
employment was Installation, Maintenance, and Repair Occupation, which employed 
approximately 700 individuals receiving an annual wage of approximately $46,344. Business 
and Financial Operations Occupations was the third-highest occupational category by 
employment, with approximately 600 workers in Western Maryland earning an average annual 
wage of approximately $72,484 between 2011 and 2015. 
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Figure 45: Employment and Wage Data by Occupational Category for the Local Commercial 
Services ClusterτWestern Maryland Region 

SOC Occupational Category 
Regional Job 

Estimate, 
2014 

Average 
Wage, 

2015 

11-0000 Management Occupations 390 $122,679 
13-0000 Business and Financial Operations Occupations 634 $72,484 
15-0000 Computer and Mathematical Occupations 253 $78,813 
17-0000 Architecture and Engineering Occupations 114 $80,662 
19-0000 Life, Physical, and Social Science Occupations 20 $61,593 
21-0000 Community and Social Service Occupations 2 $47,011 
23-0000 Legal Occupations 235 $106,048 
25-0000 Education, Training, and Library Occupations 15 $35,434 

27-0000 
Arts, Design, Entertainment, Sports, and Media 
Occupations 

27 $56,535 

29-0000 Healthcare Practitioners and Technical Occupations 77 $59,945 
31-0000 Healthcare Support Occupations 26 $31,494 
33-0000 Protective Service Occupations 266 $27,943 
35-0000 Food Preparation and Serving Related Occupations 14 $23,388 

37-0000 
Building and Grounds Cleaning and Maintenance 
Occupations 

456 $26,466 

39-0000 Personal Care and Service Occupations 12 $24,061 
41-0000 Sales and Related Occupations 390 $41,249 
43-0000 Office and Administrative Support Occupations 1,465 $36,718 
45-0000 Farming, Fishing, and Forestry Occupations 1 $27,686 
47-0000 Construction and Extraction Occupations 82 $46,306 
49-0000 Installation, Maintenance, and Repair Occupations 733 $46,344 
51-0000 Production Occupations 214 $34,306 
53-0000 Transportation and Material Moving Occupations 242 $29,363 

 All Occupations 5,668 $52,743 

Sources: BLS OES, RESI, U.S. Census CBP 
 
Figure 44 shows ²ŜǎǘŜǊƴ aŀǊȅƭŀƴŘΩǎ ŘŜǇŜƴŘŜƴŎŜ ƻƴ 5ƻ5 ŦǳƴŘƛƴƎ ƛǎ ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭΣ ŀƴŘ ǎƛƳƛƭŀǊ 
to the Eastern Shore. Using information from Figure 45 in conjunction with information from 
Figure 44, RESI estimates a ten percent cut to the Local Commercial Services in the region 
would result in approximately 26 fewer direct, indirect, and induced jobs in the region. Of the 
total jobs lost, approximately seven would be direct jobs in the Local Commercial Services 
cluster. Office and Administrative Support Occupations employs approximately 25.8 percent of 
the total jobs in the cluster in this region, and would be expected to lose approximately two 
jobs in this occupation in this cluster, resulting in a loss of approximately $69,064 in wages in 
the region. The Installation, Maintenance, and Repair Occupations account for 12.9 percent of 
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the jobs in the cluster, and would lose approximately one job, resulting in approximately 
$43,610 in lost wages. The third-largest loss of jobs would occur in the Business and Financial 
Operations Occupations. This occupation category accounted for 11.2 percent of the jobs in the 
cluster, and would lose approximately one job, resulting in approximately $59,011 in lost wages 
in Western Maryland. For these calculations, RESI used the direct employment values by 
occupational category, from Appendix F. 
 
Figure 46 shows the top company for each cluster based on DoD funding to individual vendors 
at the cluster level.138 Aaski Technology was the largest vendor by awards at the cluster level 
for Western Maryland, receiving approximately $47.5 million in annual average DoD funding 
obligations. Quantell had the second-highest level of funding for an individual vendor, receiving 
nearly $22 million in annual average DoD funding obligations for the Local Commercial Services 
cluster. Netconn Solutions was ranked third, receiving over $17 million in annual average DoD 
funding obligations for the Education and Knowledge Creation cluster. Garrett Container 
Systems was the largest vendor for five of the top ten clusters: Recreational and Small Electric 
Goods, Apparel, Downstream Metal Products, Medical Devices, and Local Industrial Products 
and Services. For all of the top vendors by cluster based on DoD awards, see Appendix F.  
 
  

                                                      
138 For display purposes, only the top ten are displayed here. See Appendix F for the top vendor in each cluster by 
DoD funding obligations.  
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Figure 46: Highest-Funded Company per Top-Funded Clusters τWestern Maryland Region  

Cluster Company Name 
Annual Average 

Dollars Obligated, 
2011-2015 

Business Services Aaski Technology Inc $47,533,000 
Local Commercial Services Quantell, Inc. $21,981,115 
Education and Knowledge Creation Netconn Solutions $17,485,221 
Aerospace Vehicles and Defense Sierra Nevada Corporation $14,258,590 
Recreational and Small Electric Goods Garrett Container Systems, Inc. $4,043,413 
Apparel Garrett Container Systems, Inc. $3,985,997 
Distribution and Electronic Commerce Epic Aviation, LLC $3,505,187 
Downstream Metal Products Garrett Container Systems, Inc. $2,528,681 
Medical Devices Garrett Container Systems, Inc. $1,272,538 
Local Industrial Products and Services Garrett Container Systems, Inc. $961,622 

Sources: RESI, USA Spending 
 
It was asserted earlier in this section that receiving less DoD funding than other regions in the 
state may be an advantage to funding portfolio diversification. While there is less funding 
coming into this region, as shown in the data provided in Figure 46, certain vendors such as 
DŀǊǊŜǘǘ /ƻƴǘŀƛƴŜǊ {ȅǎǘŜƳǎ LƴŎΦ ŀǊŜ ǊŜƭƛŀƴǘ ƻƴ ǘƘƛǎ ŦǳƴŘƛƴƎΦ ¢ƘŜ ǾŜƴŘƻǊΩǎ ƛƳǇŀŎǘ ǎǇŀƴǎ ǎŜǾŜǊŀƭ 
clusters, highlighting that this vendor would be a prime target for diversification outreach 
efforts. The vendor is engaged in a number of clusters across the region. Assuming a local 
supply chain, the vendor is embedded within the region albeit with a steady stream of funding 
from the DoD over time. Developing creative, non-DoD uses or funding solutions for the 
products created by this vendor could be pivotal in preparing this region for fluctuations in DoD 
funding. 
 
5.5.3 Western MarylandτLong-Term Forecast 
Using the REMI PI+ model, RESI forecasted the impacts of DoD funding on Western Maryland 
over the next ten years. Figure 47 shows the results of the ten-year forecast focusing on the 
impact on jobs, output, and wages. These calculations assume funding levels stay at their five-
year average, and are not adjusted for inflation.139  
 
  

                                                      
139 RESI also conducted forecasts assuming a 10 percent decrease and a 10 percent increase in average DoD 
Spending in Maryland, but these are not presented as they are roughly the same results but scaled up and down. 
Sectƛƻƴ т ƻŦ Ϧ! {²h¢ !ƴŀƭȅǎƛǎ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 5ŜŦŜƴǎŜ LƴǘŜƴǎƛǾŜ [ŀƴŘǎŎŀǇŜϦ ǇǊŜǎŜƴǘǎ ŘŜǘŀƛƭŜŘ ǇƻƭƛŎȅ 
change analyses that are based on specific policy changes determined as likely through the SWOT analysis. 
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Figure 47: Forecasted Total Economic Impacts for all Defense SpendingτWestern Maryland 
Region, 2017-2026 

Year Employment Output Wages 

2017 824 $81,185,087 $23,565,532 
2018 859 $85,456,056 $25,185,586 
2019 852 $86,425,518 $25,881,237 
2020 821 $84,312,964 $25,818,960 
2021 778 $80,858,988 $25,372,013 
2022 731 $76,584,614 $24,636,404 
2023 684 $72,238,166 $23,856,449 
2024 641 $68,062,528 $23,094,602 
2025 601 $64,167,311 $22,385,521 
2026 566 $60,958,060 $21,853,841 

Sources: REMI PI+, RESI 
 
The total impact on private non-farm jobs in the Western Maryland region will peak in 2018 at 
an employment level of approximately 900, and will fall to its lowest level in 2026, with less 
than 600 individuals employed. Output will peak in 2019 at approximately $86 million, and be 
at its lowest level of $60 million in 2026. Total wages resulting from defense spending in 
Western Maryland will peak in 2019 at a level of approximately $26 million, and be at its lowest 
level of $22 million in 2026. As spending occurs further in the future, the same amount of 
money effectively purchases less, as wage rates increase. Notice that predicted wages remain 
relatively stable, but the number of those employed declines. Output follows a similar pattern 
to employment, because over time the same amount of money spent will have a lower 
purchasing power for inputs, and with wages predicted to remain level, this means that output 
will fall. 
 
5.6 Regional Summary 
!ǎ ƴƻǘŜŘ ƛƴ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ǘƘƛǎ ǎŜŎǘƛƻƴΣ aŀǊȅƭŀƴŘΩǎ ǊŜƎƛƻƴŀƭ ŜŎƻƴƻƳƛŜǎ ŀǊŜ ŘƛǾŜǊǎŜ ƛƴ ǘŜǊƳǎ 
of rural and urban populations, and this is largely reflected in the number of jobs estimated to 
be located in each region. The Eastern Shore, Southern Maryland, and Western Maryland 
regions are the more rural areas of the state, while the Capital and Central regions are more 
urban. Figure 48 shows the large disparity in the number of jobs, which is related to overall 
population, and population density, between the Capital and Central regions and the rest of the 
state.  
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Figure 48: Total Jobs and Average Wages by Region140 

Region 
Regional Job 

Estimate, 2014 
Regional Average 

Wage, 2015 

Capital 875,165 $54,199 

Central 1,214,807 $52,630 

Eastern Shore 146,615 $45,157 

Southern Maryland 89,020 $49,017 

Western Maryland 102,308 $47,662 

Total 2,427,915 $52,402 

Sources: RESI, U.S. Census CBP 
 
Collectively, the Capital and Central regions support over 2 million of the overall 2.4 million jobs 
assigned at the regional level.141 Additionally, the more densely populated Capital and Central 
regions have the two-highest average wages of $54,200 and $52,630, respectively, which 
increases the average state wage for Maryland.142 The Eastern Shore and Western Maryland 
regions are the two-lowest paid areas of the state, with average annual wages of $45,157 and 
$47,662, respectively. In general, this aligns with the pattern that rural areas tend to have a 
lower cost of living and lower wages than urban areas. The Southern Maryland region has the 
lowest number of jobs in the state, at an estimated 89,020, and falls between the two extremes 
in terms of wages, with annual average earnings in the region of $49,017. Southern Maryland is 
rural, yet still has a close proximity to Washington, D.C. which gives the area a geographic 
competitive advantage, resulting in a higher average wage than other rural areas in the state.  
 
Figure 49 shows the distribution of the annual DoD funding obligations from 2011-2015 by 
region. In addition to having the highest number of jobs and wages in the state, the Central and 
/ŀǇƛǘŀƭ ǊŜƎƛƻƴǎ ǊŜŎŜƛǾŜ ǘƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ aŀǊȅƭŀƴŘΩǎ 5ƻ5 ŦǳƴŘing obligations, at an average 
of over $15.5 billion annually between 2011 and 2015. During this time, the majority of the 
remaining funding went to Southern Maryland, which received an annual average of nearly $2 
billion. The Eastern Shore and Western Maryland regions received relatively low amounts of 
annual DoD Spending, averaging approximately $174 million and over $77 million, respectively, 
between 2011 and 2015.  
 
 

                                                      
140 Note that due to data suppression that occurs at the county level the totals for the regions does not add up to 
the total for the state, and the state average salary is higher due to inclusion of data for the state that is assigned 
ǘƻ ǘƘŜ άфффέ Ŏƻǳƴǘȅ ŎƻŘŜ ŦƻǊ ǇǊƛǾŀŎȅ ǇǳǊǇƻǎŜǎΦ 
141 Note that due to data suppression that occurs at the county level the totals for the regions does not add up to 
the total for the state, and the state average salary is higher due to inclusion of data for the state that is assigned 
ǘƻ ǘƘŜ άфффέ Ŏƻǳƴǘȅ ŎƻŘŜ ŦƻǊ ǇǊƛǾŀŎȅ Ǉǳrposes. 
142 RESI estimated state-level average annual wages using CBP employment estimates and OES wage data from CBP 
county-level data. See Appendix A for more details. 
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Figure 49: Average Annual DoD Funding Obligations and Overall Employment Impact  

Region 

Average Annual 
Dollars 

Obligated, 2011-
2015 

Estimated Employment 
Impact 

Percent Jobs DoD 
Dependent 

Capital $7,685,333,309 40,324 4.85% 

Central $8,082,350,494 51,344 4.32% 

Eastern Shore $173,764,748 1,195 0.90% 

Southern Maryland $1,942,834,383 7,664 8.88% 

Western Maryland $77,359,941 736 1.08% 

Maryland Total $17,961,642,875 101,263 4.39% 

Sources: RESI, REMI, USA Spending 
 
To show the relative dependency of each region on DoD funding, RESI calculated the 
percentage of jobs that are DoD dependent for each region.143 This analysis found that 
Southern Maryland is the most dependent on funding, while the Eastern Shore and Western 
Maryland are the least dependent. Proportionally, the Southern Maryland region receives the 
largest share of DoD spending obligations in terms of funding-to-jobs ratio. Due to this reliance 
on DoD funding to support jobs, the Southern Maryland region would be most affected by a 
reduction in DoD funding and less likely to rebound from fluctuations in DoD funding. 
 
DoD spending is primarily concentrated in three regions of the state: Capital, Central, and 
Southern Maryland, as shown above in Figure 49. Figure 50 highlights the top cluster for each 
region of the state by DoD funding levels. In all of the regions, the top cluster by funding also 
has an annual wage greater than the average for the entire state (approximately $52,402 
annually in 2015).144 The Business Services cluster receives the largest level of DoD funding, 
both in the state and in the three regions receiving the most DoD funding. This cluster receives 
more than $3.7 billion in average annual funding in the Capital region and employs over 
155,000 people. In the Central region, the Business Services cluster receives over $2.1 billion in 
the Central region and employs more than 166,000 people. In Southern Maryland, this cluster 
receives over $1.3 billion and employs over 15,000 people. The top cluster for Western 
Maryland was the Local Commercial Services cluster, which received over $25 million in funding 
ƻōƭƛƎŀǘƛƻƴǎΣ ŀƴŘ ŜƳǇƭƻȅŜŘ ŀƴ ŜǎǘƛƳŀǘŜŘ рΣссу ƛƴŘƛǾƛŘǳŀƭǎΦ ¢ƘŜ 9ŀǎǘŜǊƴ {ƘƻǊŜΩǎ ǘƻǇ ŎƭǳǎǘŜǊ ōȅ 
funding was Education and Knowledge Creation, which received nearly $25 million annually in 
funding obligations, and employed nearly 2,000 people. 
  

                                                      
143 Note that this ratio in this report uses the estimated employment impact from REMI outputs and the total 
number of jobs in a region as estimated by CBP data, described in the Methodology Section and Appendix A. 
144 RESI estimated state-level average annual wages using CBP employment estimates and OES wage data from CBP 
county-level data. See Appendix A for more details. 
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Figure 50: Average Annual Funding by Top Regional Cluster 

Region Cluster Name 

Average 
Annual Dollars 

Obligated, 
2011-2015 

Regional Job 
Estimate, 2014 

Estimated 
Average Wage, 

2015 

Capital Business Services $3,764,580,776 155,491 $80,110 
Central Business Services $2,153,631,370 166,779 $79,025 
Southern 
Maryland 

Business Services $1,352,852,319 15,089 $78,107 

Western 
Maryland 

Local Commercial 
Services 

$25,187,985 5,668 $52,743 

Eastern 
Shore 

Education and 
Knowledge Creation 

$24,841,118 1,980 $62,875 

Sources: BLS OES; Delgado, Porter, and Stern; RESI; USA Spending; U.S. Census 
 
w9{LΩǎ ƛƳǇŀŎǘ ŀƴŀƭȅǎƛǎ όǳǎƛƴƎ w9aL tLҌύ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ 5ƻ5 ŦǳƴŘƛƴƎ ƛƴ ǘƘŜ /ŀǇƛǘŀƭ Ǌegion is 
predicted to support approximately 40,000 direct, indirect, and induced jobs annually over the 
next ten years. This amounts to 4.9 ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ Ƨƻō ōŀǎŜ ƻŦ ƳƻǊŜ ǘƘŀƴ утрΣллл 
estimated private non-farm jobs in 2014. DoD funding for the Central region is predicted to 
support more than 51,000 direct, indirect, and induced jobs annually over the next ten years. 
¢Ƙƛǎ ǊŜǇǊŜǎŜƴǘǎ ǊƻǳƎƘƭȅ пΦон ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǘƻǘŀƭ ŜƳǇƭƻȅƳŜƴǘ ƻŦ мΦн Ƴƛƭƭƛƻƴ ƛƴ нлмпΦ Lƴ 
Southern Maryland, DoD funding is expected to support 7,600 direct, indirect, and induced jobs 
ŀƴƴǳŀƭƭȅ ƻǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ уΦуу ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǘƻǘŀƭ ǇǊƛǾŀǘŜ ƴƻƴ-farm job base of 
89,000 in 2014. Again, these estimates assume current spending levels will be maintained and 
do not account for inflation. 
 

6.0 Social Network Analysis 
There are many connections (ties) between the different entities (nodes) that comprise 
aŀǊȅƭŀƴŘΩǎ ŘŜŦŜƴǎŜ ƛƴŘǳǎǘǊȅΦ /ƻƴƴŜŎǘƛƻƴǎ Ƴŀȅ ǊŜǇǊŜǎŜƴǘ ǇŀǘŜƴǘǎΣ ŎƻƴǘǊŀŎǘǎΣ ƻǊ ǊŜǎŜŀǊŎƘ ƎǊŀƴǘǎΤ 
entities include people, organizations, and agencies. By analyzing these connections for 
evidence of cooperation and collaboration, it is possible to understand the intellectual 
strengths present in the state and how people in these industries work together to innovate. 
Understanding both the skills of the workforce and the collaborative activity between industries 
is important when establishing any form of future diversification strategy for the state. In the 
ǿƻǊƪŦƻǊŎŜΣ ƛƴŘƛǾƛŘǳŀƭǎΩ ǎƪƛƭƭǎ Ƴŀȅ ōŜ ƘƛƎƘƭȅ ǘǊŀƴǎŦŜǊǊŀōƭŜΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ƛŦ an external shock 
occursτsuch as a dramatic reduction in DoD fundsτthen the skills of the individual can be 
used in a different capacity, potentially in a different industry. It is equally important to 
understand the industry collaboration for a diversification strategy, as economic developers 
would then be aware of the linkages between industries. Therefore, if one industry suffers an 
external economic shock, then it will be clear that other related industries may indirectly 
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experience that shock due to the innovation linkagesτe.g. grant funding, publications, 
patentsτbetween the two industries.  
 
This section will identify and analyze the social networks occurring in the state that are related 
to the defense industry. Through this section, the reader will gain insight on the activity 
ƻŎŎǳǊǊƛƴƎ ǿƛǘƘƛƴ ƴŜǘǿƻǊƪ ŀƴŘ ƛƴŘǳǎǘǊȅ ŎƭǳǎǘŜǊǎ ƛƴ aŀǊȅƭŀƴŘΦ Lƴ ǘƘƛǎ ŎŀǇŀŎƛǘȅΣ άŀŎǘƛǾƛǘȅέ ŎƻǳƭŘ 
represent patents, journal articles, grant funding, and contracts (i.e. connections) between a 
variety of institutions such as people, organizations, and agencies (i.e. nodes) for the purposes 
of innovation. The section will continue as follows: 

¶ Section 6.1 provides guidance on the components used in the images throughout this 
section. It is imperative to review this section to get an understanding of the graphics 
depicted here. 

¶ Section 6.2 presents the overall innovation network in Maryland, followed by a more 
detailed inspection of subnetworks to gain insight on the mechanisms of 
collaboration.145  

¶ Section 6.3 presents the research and contracts network, which allows for a better 
examination of how the innovation networks in Maryland relate to DoD and other 
government spending.  

¶ {ŜŎǘƛƻƴ сΦп ǇǊŜǎŜƴǘǎ ǘƘŜ άƳŜǘŀ-ƴŜǘǿƻǊƪΦέ IŜǊŜ ŜŀŎƘ ǎǳōƴŜǘǿƻǊƪ ƛŘŜƴǘƛŦƛŜŘ ƛǎ 
reclassified as a node forming a new meta-network. With this reclassification, a node is 
no longer representing an individual organization or agency; rather, it is representing a 
whole network of organizations, agencies, and people.  

 
6.1 Understanding the Innovation Network/Social Network Analysis Images  
The networks throughout this section will show ties (i.e. connections) and nodes (i.e. 
institutions, agencies, companies, and people) in a variety of colors. The network legend is as 
follows: 

¶ Nodes (Dots) 
o People ς White or Transparent 
o Organizations ς Orange 
o Institutions ς Yellow 
o Agencies ς Maroon 
o Places ς Blue 

¶ Ties (Lines) 
o Patents ς Purple 
o Research Grants (NIH, NSF, NASA) ς Olive 
o SBIR/STTR ς Fuchsia 
o Federal Contracts ς Green 
o Weak Ties ς Lime Green 

                                                      
145 For more on the SNA see Appendix A.3. 
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o Location Ties ς Blue 
 
As a general guide to understanding the images in this section, four points will be addressed: 
the concept of social distance with the nodes, the centrality of the nodes, the arrangement of 
the nodes, and the layout of the images. In addition to the legend outlined above, reviewing 
and understanding each of these four points is crucial to comprehending the information 
provided in the proceeding section. First, nodes are arranged in layouts that reflect the number 
and types of interactions between them. Thus nodes that appear close to one another are close 
in terms of social distance. Social distance is often unrelated to spatial distance. For example, 
most people do not work with their next door neighborsτthose closest in terms of spatial 
distance. In fact, many people work closely with others who live far away. That is, they have 
short social distances and long spatial distances.  
 
Second, networks typically have a central node with the size of each node scaled to measure 
centrality. Therefore, the larger the node, the more central it is to the group. Third, some of the 
ƴŜǘǿƻǊƪ ƎǊƻǳǇǎ ŀǊŜ ǎƛƳǇƭŜ άǎǘŀǊέ ƴŜǘǿƻǊƪǎ ǿƛǘƘ ƻƴŜ ŎŜƴǘǊŀƭ ƴƻŘŜ ǎǳǊǊƻǳƴŘŜŘ ōȅ Ƴŀƴȅ ƻǘƘŜǊ 
nodes that are connected only to the central node (i.e. nodes to nowhere). Other networks 
have more complex structures with multiple interconnections. Such networks are denser, 
meaning that they have a higher percentage of all possible ties. Denser, more connected 
networks tend to be more collaborative and more resilient since there are multiple paths 
connecting network nodes. Such characteristics are desirable in many situations. However, with 
some defense- or intelligence-related situations, other network structuresτincluding star 
networksτmay be more secure. 
 
Fourth, in terms of the network layout in each image, the largest group is shown in the upper 
left corner, with groups decreasing in size to the smallest group in the lower right corner. 
Visualizing innovation ecosystems as whole networks in this way tends to reveal three main 
areas in the graph that correspond in a general way to the so-called άvalley of death,έ where 
most innovation ideas die due to lack of resources to move them forward.146 These three main 
areas include the research component, the industry component, and the bridge component. 
The research component is comprised mostly of research institutions and related individualsτ
typically along the left and top edges of the graph. The industry component is comprised 
primarily of organizations and people engaged in private sector innovationτtypically through 
the middle of the graph to the right and bottom edges of the graph. Lastly, the bridge 
component, which may include only a single group with agencies, organizations and people, is 
visualized along with many inter-group ties throughout the entire graph. As the name suggests, 
bridges span the valley of death between the research and industry components. To increase 
clarity, the sample diagram in Figure 51 below highlights some of the image characteristics. 

                                                      
146 5ŜŎƭŀƴ .ǳǘƭŜǊΣ ά¢Ǌŀƴǎƭŀǘƛƻƴŀƭ wŜǎŜŀǊŎƘΥ /ǊƻǎǎƛƴƎ ǘƘŜ ±ŀƭƭŜȅ ƻŦ 5ŜŀǘƘΣέ Nature 453 (June 11, 2008): accessed 
November 1, 2016, http://www.nature.com/news/2008/080611/full/453840a.html. 
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Figure 51: Sample Network Diagram 

 
Sources: RESI, Tertius Analytics 
 
6.2 Overall Innovation Network Results for Maryland 
Prior to delving into individual networks focusing on specific types of nodesτsuch as military 
agencies or academic institutionsτTertius provides an overview of all of the interaction 
occurring between all nodes at the state level. Figure 52 and Figure 53 both show the full 
network of organizations, institutions, agencies, and individuals after grouping algorithms have 
been applied. Place nodes, nodes that contain information on location, have been excluded 
from this visualization since the focus here is on functionality rather than spatial relationships. 
Essentially, these initial figures are highlighting the innovation activity between nodes rather 
than their proximity to one another. To generate these images, Tertius Analytics used the 
Clauset-Newman-Moore community-finding (grouping) algorithm.147 
 
Figure 52 illustrates the network activity of key groups such as Lockheed Martin and Johns 
Hopkins University (JHU) in Maryland. As this illustration does not include inter-group ties, it 
focuses on ǘƘŜǎŜ ƪŜȅ ŀŎǘƻǊǎΩ ŎƻƴƴŜŎǘƛƻƴǎ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ƎǊƻǳǇΣ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴǎ 
between the actors in the group. For example, Lockheed Martin and the University of Maryland 

                                                      
147!ŀǊƻƴ /ƭŀǳǎŜǘΣ aΦ9ΦWΦ bŜǿƳŀƴΣ ŀƴŘ /ƘǊƛǎǘƻǇƘŜǊ aƻƻǊŜΣ άCƛƴŘƛƴƎ /ƻƳƳǳƴƛǘȅ {ǘǊǳŎǘǳǊŜ ƛƴ ±ŜǊȅ [ŀǊƎŜ bŜǘǿƻǊƪǎΣέ 
Physical Review E 70, no. 6 (2004): 1-6, accessed November 4, 2016, http://ece-
research.unm.edu/ifis/papers/community-moore.pdf. 
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Baltimore (UMB) presumably have some innovative collaborative activities, however, Figure 52 
does not highlight these inter-group ties. This information will be illustrated in Figure 53.
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Figure 52: Overall Network without Inter-Group Ties148 

 
Source: Tertius Analytics 

                                                      
148 The network images in this section may include a group labeled "Stub" and/or a node labeled "Stub". The group contains organizations 
engaged in SBIR grants with one or more federal agencies and the group label should read "SBIR". The "Stub" node does not represent an actual 
organization, rather it is an error caused inadvertently by placeholder text in one of the data fields. 
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{ǘŀǊǘƛƴƎ ƛƴ ǘƘŜ ǳǇǇŜǊ ƭŜŦǘ ƘŀƴŘ ŎƻǊƴŜǊΣ ǘƘŜ ōƻȄ ƭŀōŜƭŜŘ ά¦ƴƎǊƻǳǇŜŘέ ƛƴŎƭǳŘŜǎ ŀƭƭ ǘƘŜ ŀƎŜƴŎƛŜǎ 
(maroon dots) that were suppressed due to privacy when the grouping algorithm was applied, 
plus all organizational, institutional, and individual people nodes that connect toτand only toτ
the agency nodes. Some examples of these agencies include the Department of the Army, the 
Department of the Navy, the National Security Agency, and the Maryland Department of 
Planning.  
 
Moving beyond the ungrouped box in Figure 52, groups that are labeled, such as JHU and UMB, 
are collections of nodes (organizations, institutions, and people) connected by one or more 
types of ties (including patents, research grants or contracts). As a reminder, these connections 
do not include inter-group connections in the network which will be outlined in the next figure. 
The group label corresponds to the most connected or central node in the group. In some 
casesτsuch as JHUτthis is quite clear. In other casesτfor example, UMBτthe central node is 
less obvious and further investigation is often beneficial for understanding the innovation 
network. When there are several nodes present in the group, this typically means that these 
subnetworks are more collaborative and more resilient. 
 
From understanding the nodes, the next focal point in this figure is the colored ties emanating 
from the nodes. From the color legend outlined above, it is clear that the Lockheed Martin 
group (dominant orange node) has a considerable amount of patent activity (purple ties). In 
contrast, the university-based groupsτsuch as JHU, UMB, and UMCPτhave a combination of 
ties present representing patents, federal contracts, and research grants.  
 
The second network image, Figure 53, builds on the previous figure by adding the inter-group 
ties. In addition to illustrating the size and complexity of the overall network, Figure 53 reveals 
the importance of considering not just the independent groups such as JHU or Boeing, but also 
the connections between these groups.
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Figure 53: Overall Network with Inter-Group Ties  

 
Source: Tertius Analytics 
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With the addition of the inter-group overlay, the intra-network connections become visible, 
highlighting that every group in the overall network has at least one tie to another group. These 
connections are occurring between agencies, universities, and private companies. For example, 
from reviewing the ties in Figure 53, JHU has patents with the Department of Homeland 
Security (DHS), NASA, and many other government agencies. JHU also has a considerable 
amount of weak ties with UMCP, highlighting the competition or potential collaboration 
between these higher education institutions.149 Finally, weak ties exist between JHU and 
companies including, but not limited to, IBM, Becton Dickinson, Honeywell, and Science 
Applications International Corporation (SAIC). 
 
As noted above, groups in which the central node is not visually clear warrant further 
exploration. For these groups, their network structures are denser and more complex, 
indicating that these subnetworks are more collaborative and more resilient. One of the best 
examples of this phenomenon from Figure 53 is the UMB Group Network. Figure 54 shows this 
grouped network with the inter-group ties.

                                                      
149 Weak ties can depict a potential relationship for future collaboration, competitors, or components parts in a 
supply chain.  
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Figure 54: University of Maryland, Baltimore Group Network Detailed Groupings with Inter-Group Ties 

 
Source: Tertius Analytics 
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Focusing on the UMB network containing many nodes, Figure 54 zooms in on the groups to 
view the ties between the various nodes. This figure illustrates both the ties between the 
groups, as well as ties with groups external to the UMB network. This highlights the process of 
drilling down through multiple levels of the network until economic developers are able to 
identify specific organizations and relationships to be explored further in the context of 
promoting innovation-based strategies. For example, UMB has a considerable amount of ties 
external to the network that focus on patent activity and research grants (shown as the purple 
ŀƴŘ ƻƭƛǾŜ ƭƛƴŜǎ ǘƘŀǘ ŀǇǇŜŀǊ ǘƻ ŜȄǘŜƴŘ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ƛƳŀƎŜύΦ IƻǿŜǾŜǊΣ ¦a/tΩǎ ǘƛŜǎ ŀǊŜ 
predominantly inter-group, having at least a weak tie to every group in the network. Beyond 
the ties, these two groupsτUMB and UMCPτalso vary considerably regarding the 
prominence, or lack thereof, of the central node. UMB has a prominent central node, while the 
UMCP group has a diverse array of nodes with several organizations and institutions comprising 
the group.  
 
Transitioning from focusing on the academic institutions in the overall network to agencies 
involved in the overall network, Figure 55 illustrates the intra- and inter-network ties of 
agencies. The main groups are the DHS; U.S. Army; U.S. Navy; U.S. Air Force; DoD; U.S. Defense 
Logistics Agency (DLOGS); and the U.S. Department of Agriculture (USDA). The vast majority of 
organizations depicted in this network are either Maryland-based (i.e. headquartered in 
Maryland) or have a substantial Maryland presence (one or more establishments in the state) 
even though they are headquartered elsewhere. 
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Figure 55: Agency Network with Inter-Group Ties 

 
Source: Tertius Analytics 
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The network presented in Figure 55 is dominated by government agencies that are 
predominantly working collaboratively on federal contracts (dark green ties). This inter-agency 
activity is anticipated at the federal level. There are also patent ties (purple ties) between some 
of the agencies, such as those between the Navy and Air Force, DHS and the Air Force, and the 
Air Force and the Army. Somewhat expectedly, the USDA is represented in this networkτas it is 
a federal agencyτhowever, it does not appear to be as visually connected to the other nodes in 
the image. This makes sense as the agencies primary objective differs from the defense-related 
agencies. On closer inspection, the ¦{5!Ωǎ ǎƻƭŜ ǊƻƭŜ ƛƴ ǘƘƛǎ ƴŜǘǿƻǊƪ ƛǎ as an assignee on several 
patents (purple ties). Several companies as well as the US Army and US Navy are also assignees 
on some of those patents.  
  
These groups offer limited information in terms of resilience or economic development. There 
is no evidence of innovative activity in the public records. This does not mean that the 
companies are not innovative. However, additional information is needed from the firms 
involved before economic development or resilience strategies can be developed. An 
examination of the between-group ties reveals that many of the firms in these groups have 
contractual ties to multiple federal defense agencies. Firms with ties to multiple agencies are 
likely to be somewhat more resilient that those with contract ties to one single agency. Ties to 
non-defense customers and markets would increase firm resilience to shocks in defense 
procurement, however this information may only be obtained through direct contact with the 
identified firms. 
 
The US Army, US Navy, and US DHS groups all have similar mixes of patent, contract and SBIR 
ǘƛŜǎ ǘƻ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ ǇŜƻǇƭŜΣ ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴǎ ƛƴ ŜŀŎƘ ƎǊƻǳǇΩǎ ƴŜǘǿƻǊƪΦ As with the DOD and 
DLOGS groups there is no information concerning non-defense market activity and economic 
developers on the ground must obtain this information through direct contact. Likewise, many 
of the organizations (orange nodes) have contract ties with multiple agencies and the analysis 
in the preceding paragraph applies. However, these networks are more complex with evidence 
of innovation-driven economic activity including invention, patenting, and commercialization 
through SBIR.  
 
The US Air Force group is far more complex than any of the other groups with a higher density 
of ties among the nodes in the network. A significant number of nodes have ties to multiple 
agencies. There is a concentration of research institutions involved in this group along with 
patent, contract, research and SBIR ties. There is a clear SBIR concentration around DARPA and 
this suggests potential economic development opportunity to develop non-defense 
applications for the technologies being developed by and for DARPA. There are also weak ties 
between several research institutions and firms, suggesting opportunities for tech transfer and 
commercialization. As with the Army, Navy and DHS groups, this group should be revisited 
within the cluster analysis context. 
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In addition to the inter-agency ties, many companies do business with these agencies and 
appear in this network. The top 20 companies that are present in the Army, Navy, Air Force, 
and DoD groups can be found in Figure 56. Many of the same companies show up in all four 
groups in Figure 56: Boeing; Raytheon; Northrop Grumman; Intelligent Automation; Hughes 
Network Systems; IBM; Telecommunications Systems; Becton, Dickinson and Company; 
Lockheed Martin; and AAI. 
 
Figure 56: Top 20 Companies for DoD Branches (Based on Node Centrality)150 

U.S. Army U.S. Navy U.S. Air Force U.S. DOD 

Boeing Company 
Northrop Grumman 
Systems 

Becton, Dickinson 
and Company 

Lockheed Martin 

Raytheon Company Lockheed Martin Boeing Company 
Northrop Grumman 
Systems 

Northrop Grumman 
Systems 

Raytheon Company Lockheed Martin 
Intelligent 
Automation 

Intelligent 
Automation 

Intelligent 
Automation 

Northrop Grumman 
Systems 

Hughes Network 
Systems 

Hughes Network 
Systems 

Hughes Network 
Systems 

Hughes Network 
Systems 

Boeing Company 

IBM IBM IBM 
TeleCommunication 
Systems 

TeleCommunication 
Systems 
 

W. L. Gore & 
Associates 

TeleCommunication 
Systems 

IBM 

Honeywell 
International 
 

Becton, Dickinson 
and Company 

Raytheon Company 
Becton, Dickinson 
and Company 

Becton, Dickinson 
and Company 

TeleCommunication 
Systems 

Intelligent 
Automation 

Raytheon Company 

W. L. Gore & 
Associates 

Boeing Company 
W. L. Gore & 
Associates 

Henry M. Jackson 
Foundation for the 
Advancement of 
Military Medicine Inc. 

Lockheed Martin 

Henry M. Jackson 
Foundation for the 
Advancement of 
Military Medicine Inc. 

OPNET 
Technologies 

OPNET Technologies 

                                                      
150 As a reminder, the larger the node, the more central to the group it is, i.e. the higher the centrality the higher 
the influence this company/person/agency/institution may have on the larger network.  
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U.S. Army U.S. Navy U.S. Air Force U.S. DOD 

Henry M. Jackson 
Foundation for the 
Advancement of 
Military Medicine Inc. 
 

OPNET Technologies Stub Stub 

OPNET Technologies Stub Technology Service Technology Service 

Stub Acterna AAI AAI 

Meridian Medical 
Technologies 

Technology Service ARINC SafeNet 

Technology Service AAI Smiths Detection Alliant Techsystems 

AAI SafeNet Akonni Biosystems Smiths Detection 

Xerox Alliant Techsystems 
SURVICE 
Engineering 
Company 

Fisher Bioservices 

WESTAT Smiths Detection 
Emergent Space 
Technologies 

Comtech Mobile 
Datacom 

ARINC 
Oceaneering 
International 

Syntonics Syntonics 

Source: Tertius Analytics 
 
6.3 Research and Contracts Network 
To better understand how the overall network, depicted in Figure 52 and Figure 53, relates to 
DoD and other government spending, the research and contracts network was created using 
only ties relating to research grants (olive ties), SBIR/STTR grants (fuchsia ties), and federal 
contracts (dark green ties) with DoD agencies. The networks reviewed in this section only 
highlight activity relating to the aforementioned grants and contracts; therefore, things like 
weak ties (lime green ties), which impacted the view in the preceding figures, have been 
removed from the proceeding figures. By focusing specifically on the grant and contract ties 
after these other variables have been removed, different array of networks or inter-network 
activity may be revealed. Figure 57 shows the research and contracts network with only these 
connections. With this configuration there are far fewer connections between the main 
subnetworks, yet there are still important linksτespecially between the university 
subnetworks. 
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Figure 57: Research and Contracts Network ς Large Groups151 

 
Source: Tertius Analytics

                                                      
151 To easily access the information in this figure, it has been edited with ties to smaller groups (that would appear in the bottom right corner) removed. These 
groups represent teams of people (inventors or researchers) that are connected directly to one or more agencies through patents or research grants. 
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When focusing on the grants and contracts, many of the same groups appear in Figure 57 as 
were depicted in earlier figures looking at the overall networks. For example, large universities 
such as JHU, UMB, and UMCP are still located in pivotal positions on this image. Comparing the 
previous figures and the current figure, there are some anomalies found. For example, the 
relationship between the Navy and universities is more prominent in the current image, Figure 
57. In addition, the smaller groups that did not appear in previous figures provide more of a 
variety of connections across Maryland, including Morgan State University, Towson University, 
and Westat. Connections focusing on grants and contracts with out-of-state institutions are also 
depicted in this figure, notably: North Carolina State University and the Ohio State University.  
 
This section has provided an overview of the research and contracts network While many of the 
same academic institutions and private companies are represented in both the overall network 
and the research and contracts network, by removing the weak ties and the patent ties, this 
section has highlighted a more diverse array of collaborators both in Maryland and outside of 
the state. Up until this point, the report has drilled down into the overall networks identified in 
Section 6.2. Moving forward, the overall network will be described as a meta-network, in which 
each group from the overall network is represented as a node in a new network. Rather than 
denoting a person, company, agency, or institution, in meta-networks, nodes will represent an 
actual group.  
 
6.4 Innovation Meta-Networks 
This section focuses on the meta-network, where the inter-group ties in the overall network 
become the ties connecting the group nodes. This new meta-network graph in Figure 58 is 
literally a network of networks, in which each node represents the entire subnetwork within 
the designated group. The node labels correspond to the most central actor in each group from 
the overall network. 
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Figure 58: Maryland Innovation Meta-Network 

 
Source: Tertius Analytics 
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The name of each network in the meta-network is located in the top-right corner of each sub-
box. The color scheme for the nodes varies slightly in this figure and the next figure with 
institutions now represented as pink nodes, with orange nodes and maroon nodes continuing 
to represent organizations and agencies, respectively. The ties colors remain the same for 
meta-networks, with fuchsia ties for SBIR/STTR collaboration, purple ties for patents, lime 
green ties for weak ties, and olive ties for research grants.  
 
Reviewing the meta-network information presented in Figure 58, two of the groups hereτ
Industry and Northrop Grummanςare predominantly company-based with patent and 
contractual ties. Three of the groups are focused on research at JHU, UMB and UMCP. The 
remaining groups are largely built around SBIR and weak ties. Such ties are often indicators of 
active or potential commercialization activity.  
 
The network depicted in Figure 59 uses the same network model as the previous image, Figure 
58, but uses the Clauset-Newman-Moore grouping algorithm, yielding three groups: an industry 
group, a research group (mostly universities) and an SBIR/STTR/Bridging group.
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Figure 59: Maryland Innovation Meta-Network with Clauset-Newman-Moore Grouping 

 
Source: Tertius Analytics
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The arrangement illustrated in Figure 59 is particularly useful for applications related to 
ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ άǾŀƭƭŜȅ ƻŦ ŘŜŀǘƘΦϦ ¢ƘŜ ǾŀƭƭŜȅ ƻŦ ŘŜŀǘƘ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ƛǎǎǳŜǎ ŜƴŎƻǳƴǘŜǊŜŘ ōȅ 
researchers who are trying to cross the bridge between conducting innovative research and 
bringing the innovations to market. This valley can be applied to any type of research but it is 
commonly discussed in regards to biomedical research where studies are conductedτoften 
through federal fundingτbut there is a gap between the research and the patients for whom 
this research would benefit.152 In regards to Figure 59, the meta-network highlight that the 
bridge, where researchers can avoid the valley of death, between research and industry is 
present in Maryland through the SBIR/Bridge group (top right corner).  
 
Using an array of data sources ranging from patent data to federal contracts, this section has 
highlighted the collaboration between organizations, institutions, agencies, and people in 
Maryland. The following section will use the information derived from the SNA and well as the 
cluster analysis sections to discuss the two topics together. In addition, the following section 
will highlight an emerging cluster that was derived from the SNA. As the emerging cluster is a 
combination of other clusters that were originally identified in Sections 4 and 5, such as 
Telecommunications and Aerospace and Defense, it will be analyzed in Section 7.  
 

7.0 Combination Cluster - Social Network Analysis 
This section relates the networks found using the SNA in Section 6 to those clusters identified in 
the state and regional cluster analysis (Sections 4 and 5), where possible. Connecting the SNA 
with the cluster analysis helps to provide further context for how the networks and clusters 
relate to economic development in Maryland, and identify priorities for potential policy 
interventions.  
 
Section 7 will continue as follows. Section 7.1 reviews the network clusters identified by the 
SNA in relation to the industry clusters presented in Sections 4 and 5. Section 7.2 will review the 
emerging cluster that was identified in the SNA, developing from several clusters identified in 
Sections 4 and 5. 
 
7.1 Overview of Identified Clusters 
The clusters discussed in this section are derived using two different datasets using different 
methodologies. Industry clusters were created from a review of employment data which tends 
to lag behind innovation-based data (patents and research grants, for example) used to 
construct network models. These clusters rely on aggregated employment levels in industry 
classifications (e.g. NAICS codes) that are inflexible, slow to change, and subject to data 
suppression when the number of firms is small. In comparison, the SNA produced network 
clusters that are based on actual innovation interactions between organizationsτnot 

                                                      
152 5ŜŎƭŀƴ .ǳǘƭŜǊΣ ά¢Ǌŀƴǎƭŀǘƛƻƴŀƭ wŜǎŜŀǊŎƘΥ /ǊƻǎǎƛƴƎ ǘƘŜ ±ŀƭƭŜȅ ƻŦ 5ŜŀǘƘΦέ  
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classifications. These clusters may not align to the industry clusters, indicating an emerging 
cluster that industry cluster methods cannot yet detect. Therefore, network clusters may be 
detecting activity in emerging industries, industries for which data may be suppressed, or for 
companies that do not fit easily into existing NAICS classifications. 
 
While industry clusters offer a useful high-level view of state or regional economic structure, 
network clusters offer details on the structural activity of the innovation ecosystems within 
local industry clusters. Network clusters can reveal characteristics that industry cluster analysis 
cannot, such as unique or emerging clusters, and cluster adaptations. It is important to note 
that network cluster analysis generally affirms the findings of industry cluster analysis and 
enhances those findings with additional details. Both methodologies support the same or 
similar underlying theories, and there are no known instances of network analysis contradicting 
industry cluster analysis. 
 
Comparing the networks and industry clusters yields three groups of network clusters: clusters 
that align well with industry clusters; clusters that are misaligned or that align with pieces of 
multiple industry clusters (local adaptations); and clusters that do not correspond well to any 
existing industry cluster (emergent clusters). Cluster strategies vary for each of these three 
groups. This section will review the first and third types of network clusters. 
 
Tertius Analytics identified five network clusters that align with the industry cluster definitions 
(as defined by Delgado, Porter, and Stern) and are significant for innovation in Maryland. Four 
ƻŦ ǘƘŜ ŦƛǾŜ ǎƻŎƛŀƭ ƴŜǘǿƻǊƪǎΩ ŎƻǊǊŜǎǇƻƴŘƛƴƎ industry clusters received large amounts of funding 
from the DoD, averaging over $10 billion annually as a group, as shown in Figure 60.153 The top 
vendor for the highest-funded clusters, at both state and regional level, is presented in 
Appendix F. The top vendor for services performed relating to each cluster, and the amount 
they received in rewards for services in that cluster on average annually were: 

¶ Business Services: Mantech Sensor Technologies, Inc. ($318 million); 

¶ Aerospace Vehicles and Defense: AAI Corporation ($486 million); 

¶ Communications Equipment and Services: Lockheed Martin Corporation ($348 million); 

¶ Information Technology and Analytical Instruments: Hewlett-Packard Company ($45 
million); and  

¶ Biopharmaceuticals: AcelRx Pharmaceuticals, Inc., nearly $13 million. 
 
  

                                                      
153 Biopharmaceuticals is presented even though it received relatively little DoD funding, as it helps to provide 
ƻǾŜǊŀƭƭ ōŀŎƪƎǊƻǳƴŘ ƻƴ ŀ aŀǊȅƭŀƴŘΩǎ ŜŎƻƴƻƳȅΦ 
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Figure 60: DoD Funding, Estimated Jobs, and Average Wages for Top Maryland Cluster 
Networks Identified by the SNA 

Cluster 
Average Annual 

Dollars Obligated, 
2011-2015 

Statewide Job 
Estimate, 2014 

Average 
Wage, 

2015 
Business Services $7,299,282,121  315,659 $76,688  
Aerospace Vehicles and Defense $1,240,767,978  10,881 $85,290  
Communications Equipment and 
Services 

$1,103,423,851  10,725 $73,561  

Information Technology and 
Analytical Instruments 

$438,013,070  12,456 $94,160  

Biopharmaceuticals $35,802,625  5,528 $75,051  

Selected Clusters Total $10,117,289,645 355,250 $77,444 

Sources: BLS OES; Delgado, Porter, and Stern; RESI; U.S. Census CBP 
 
These top clusters employ over 355,000 individuals and pay an average annual wage of 
$77,444τsignificantly higher than the state average of $52,402. Based on the presence of 
these clusters in the SNA, these industries are not only attracting a considerable amount of DoD 
fundingτthereby supporting jobs and wagesτbut are also hubs of collaborative activity. This 
trifecta of wages, employment, and collaboration makes these clusters of significant 
importance to the state, particularly regarding their stability in the future, with the potential 
reduction in DoD funding.  
 
Using these five clusters, as well as the emerging Materials cluster (forthcoming in Section 7.2), 
a network cluster image was developed. This image, shown below in Figure 61, illustrates the 
collaborative activity that would most closely align with industry cluster definitions.
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Figure 61: Network Clusters that Align with Industry Cluster Definitions 

 
Source: Tertius Analytics
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 The nodes and ties in Figure 61 are not colored coded in the same way as previous images have 
been. For example, the lines are depicting a connection that is not defined as a patent or a 
research grant as in the previous figures. In addition, the color coding does not vary between 
agencies, organizations, institutions, etc.; rather, it varies by the group being reviewed. For 
example, all of the nodes in the Bio group in the bottom left corner are green. The color depicts 
that all of the nodes contribute to the Bio cluster. Additionally, the size of the node highlights 
the level of influence that actor(s) has in the cluster, with the larger node having more 
influence. Furthermore, in several groupsΣ ǘƘŜǊŜ ƛǎ ŀ άDέ ƴƻŘŜ, which represents teams of 
people (inventors or researchers) that are connected directly to one or more agencies. This is 
most noticeable in the G12, G5, and G29 nodes in the Aerospace and Defense Cluster.  
 
For this figure, the agencies, places, and major university nodes were removed. The groups 
were then exported and re-clustered with individual nodes representing each group. Because 
companies tend to be the central nodes of each group, this yields network clusters that 
generally correspond to identified industry clusters. The cluster labels in this network image 
match specific industry clusters from the Sections 4 and 5. Group names have been added to 
the network image that align with the industry cluster names. As with previous similar 
networks, these group names correspond to the largest, most connected node in each group. 
The larger the node, the more influence it has within the group. Each node in the network 
above may represent multiple firms and institutions in addition to the one listed.  
 
While the agencies, places and universities were stripped away to highlight the industry cluster 
in Figure 61, the following subsections will review each industry cluster as a network cluster, 
adding in the nodes observed in previous images. The ties as well as the node colors will be as 
follows:  

¶ Nodes (Dots) 
o People ς White or Transparent 
o Organizations ς Orange 
o Institutions ς  
o Agencies ς Maroon 
o Places ς Blue 

¶ Ties (Lines) 
o Patents ς Purple 
o Research Grants (NIH, NSF, NASA) ς Olive 
o SBIR/STTR ς Fuchsia 
o Federal Contracts ς Green 
o Weak Ties ς Lime Green 
o Location Ties ς Blue 
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7.1.1 Business Services Cluster Network 
The Business Services industry cluster received an average of nearly $7.3 billion annually in DoD 
ŦǳƴŘƛƴƎ ōŜǘǿŜŜƴ нлмм ŀƴŘ нлмрΦ ¢Ƙƛǎ ŎƭǳǎǘŜǊ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ aŀǊȅƭŀƴŘΩǎ ŜŎƻƴƻƳȅ ŀǎ ƛǘ ŜƳǇƭƻȅǎ 
over 315,000 individualsτthe second-largest cluster by employment in the state. As detailed in 
Appendix I, the Business services cluster in Maryland has an average annual wage of $76,688. 
The cluster provides high-wage skilled jobs in Maryland, and has ŀ ƭŀǊƎŜ ƛƳǇŀŎǘ ƻƴ aŀǊȅƭŀƴŘΩǎ 
economy creating an estimated 35,446 jobs in the state, as detailed in Section 4.1.2. 
 
The Business Services cluster has 2,982 unique companies receiving DoD funding that are 
located in or performing work in Maryland, identified by Data Universal Numbering System 
(DUNS) number. Figure 62 shows the 13 vendors with unique DUNS numbers that received over 
$100 million in average annual funding. BAE Systems Technology Solutions & Services Inc. was 
the largest individual vendor, receiving an average of more than $600 million from the DoD 
annually. 
 
Figure 62: Maryland Top Business Services Cluster Vendors by DoD Average Annual Funding 
per Company 

DUNS Vendor Name 
Average Annual 

Dollars Obligated, 
2011-2015 

103933453 BAE Systems Technology Solutions & Services Inc. $600,429,936 
845451228 Mantech Sensor Technologies, Inc. $317,955,839 
836196972 Lockheed Martin Integrated Systems, Inc. $309,643,213 
083070925 URS Federal Technical Services, Inc. $270,932,008 
147286186 Lockheed Martin Corporation $226,166,689 
041014242 Honeywell Technology Solutions Inc. $185,512,165 
091808832 Northrop Grumman Systems Corporation $165,554,674 
805258373 Lockheed Martin Services, Inc. $130,423,259 
067641597 General Dynamics Information Technology, Inc. $126,395,139 
835130485 International Business Machine $124,102,785 
073871048 URS Federal Support Services, Inc. $113,995,115 
008046331 Adams Communication & Engineering Technology, Inc. $112,753,173 
075916762 Booz Allen Hamilton Engineering Services LLS $100,163,093 

Sources: USA Spending, RESI 
 
In terms of its collaboration capacity, the network cluster, illustrated in Figure 63, is structured 
much like the Information Technology cluster network (Section 7.1.4), with Lockheed Martin 
representing the largest star-shaped subnetwork. Through three combined entities, Lockheed 
Martin Integrated Systems, Inc., Lockheed Martin Corporation, and Lockheed Martin Services, 
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Inc., Lockheed Martin receives the largest amount of funding for this cluster.154 The network 
groups with the ǎƛƳǇƭŜ άǎǘŀǊέ appearance have one central node surrounded by many other 
nodes that are connected only to the central node (i.e. nodes to nowhere). However, unlike the 
Information and Technology and Analytical Instruments cluster network, the smaller 
subnetworks are not well defined or developed, and they all have some connection to 
Lockheed Martin.  

                                                      
154 As noted above the SNA uses patents, research grants, SBIR/STTR, and federal contract data for the analysis. 
The cluster analysis and the DoD vendor list uses USA Spending data, and the lists given in the vendor charts may 
or may not appear in the SNA database. 
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Figure 63: Business Services Cluster Network 

 
Source: Tertius Analytics 
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Another difference between Business Services and Information and Technology and Analytical 
Instruments is that while Lockheed Martin is at the center of a large star network, there is clear, 
albeit limited, interaction among other nodes in the cluster. This suggests that while Lockheed 
is clearly the dominant player, they may be open to collaboration. This also might suggest the 
emergence of a cluster around business services where Lockheed Martin has enjoyed market 
dominance for many years.  
 
7.1.2 Aerospace and Defense Cluster Network 
According to the industry cluster analysis in Section 4, the Aerospace Vehicles and Defense 
cluster received over $1.2 billion in DoD funding obligations, on average, between 2011 and 
2015. As shown in Appendix I.2, this cluster employs over 10,800 individuals, and pays an 
average wage of $85,290. The cluster is estimated to employ 10,881 individuals and create 
5,418 jobs as a result of DoD spending. 
 
The Aerospace and Defense cluster has 370 unique companies receiving DoD funding that are 
located in or performing work in Maryland, identified by DUNS number. Figure 64 shows the 12 
vendors receiving at least $20 million in annual funding. AAI Corporation was the largest 
vendor, receiving an average of nearly $473 million annually. Note that Northrop Grumman 
Systems Corporation shows up in the list multiple times because it received funding under 
distinctly different entities, as defined by DUNS numbers. 
 
Figure 64: Maryland Top Aerospace and Defense Cluster Vendors by DoD Average Annual 
Funding per Company 

DUNS Vendor Name 

Average Annual 
Dollars 

Obligated, 2011-
2015 

003090198 AAI Corporation $472,522,668 
091808832 Northrop Grumman Systems Corporation $125,976,821 
784127763 Northrop Grumman Systems Corporation $119,354,134 
103933453 BAE Systems Technology Solutions & Services Inc. $91,826,258 
830660739 Agentase, LLC $80,061,844 
800131955 Northrop Grumman Systems Corporation $60,222,174 
074946559 TCOM, Limited Partnership  $49,675,553 
194239018 Smiths Detection Edgewood Incorporated $39,800,645 
108994732 Raytheon Company $24,506,039 
149879157 The Boeing Company  $22,262,918 
003253788 Thales Communications, Inc. $21,006,153 
608461898 Dyncorp International LLC $20,023,610 

Sources: USA Spending, RESI 
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As depicted in Figure 65, the Northrop Grumman group represents the core of the Aerospace 
and Defense network in Maryland. Through various entities, the company received the second-
largest amount of DoD funding in the state at over $245 million annually.155 The group exhibits 
complex structure and potential (weak) ties between multiple large and small firms, most 
notably Northrop Grumman, Lockheed Martin, IBM, Telecommunication Systems and Earth 
Networks; major Maryland research institutions including UMCP, UMB and JHU; and federal 
agencies including DHS and Commerce. As a reminder, weak ties connect nodes that either 
have an existing relationship as competitors or as part of a supply chain (i.e. not innovative 
collaboration) and have the potential to cooperate. 

                                                      
155 As noted above the SNA uses patents, research grants, SBIR/STTR, and federal contract data for the analysis. 
The cluster analysis and the DoD vendor list uses USA Spending data, and the lists given in the vendor charts may 
or may not appear in the SNA database. 
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Figure 65: Aerospace and Defense Cluster Network 

 
Source: Tertius Analytics 
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The Thales group also exhibits some internal complexity with multiple membersτThales 
Defense & Security and Thales Corporationτalong with other firms and agencies including the 
U.S. Air Force, DLOGS and DoD. This is denoted in the group by a number of nodes, 
representing both agencies (maroon) and organizations (orange), of the same size or the same 
influence. Additionally, the U.S. Army and Navy each have a distinct group, however the 
structure of the groups are notably different. The U.S. Navy group shows extensive direct 
patenting activity, which likely reflects invention at NAS Pax River, Bethesda Naval Hospital, and 
residences of inventors assigned to the Naval Research Lab in Washington, D.C. In comparison, 
the U.S. Army group shows limited direct patenting activity, focusing instead on federal 
contracts (with a number of weak ties present). Both the U.S. Army and Navy groups show 
extensive connections to other corporate groups, and the Army groups has some within-group 
companies, most notably Simquest (located in Annapolis, MD) and Tecore (located in Hanover, 
MD).  
 
7.1.3 Communications Equipment and Services Cluster Network 
As detailed in the industry cluster analysis in Section 4, the Communications Equipment and 
Services cluster received an average of over $1.1 billion in annual DoD funding obligations 
between 2011 and 2015. Appendix I.3 shows that the Communications Equipment and Services 
cluster employs over 10,700 people and pays an average wage of $73,561. The cluster has a 
similar, disproportionately large impact on the economy as the Aerospace Vehicles and Defense 
cluster. The Communications Equipment and Services cluster is estimated to employ 10,725 
individuals, and create 5,586 jobs as a result of DoD spending. 
 
The Communications Equipment and Services cluster has 717 unique companies receiving DoD 
funding that are located in or performing work in Maryland, identified by DUNS number. Figure 
66 shows that of the unique vendors in the data set, there are 10 that receive over $20 million 
in average annual funding. Lockheed Martin Corporation was the largest vendor, receiving over 
$336 million annually. 
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Figure 66: Maryland Top Communications Equipment and Services Cluster Vendors by DoD 
Average Annual Funding per Company 

DUNS Vendor Name 
Average Annual 

Dollars Obligated, 
2011-2015 

834951691 Lockheed Martin Corporation $336,163,172 
196970503 Telecommunication Systems Incorporated $98,419,347 
103933453 BAE Systems Technology Solutions & Services Inc. $76,381,088 
179328117 Neany, Inc. $69,791,072 
127190358 Intelsat General Corporation $65,283,120 
003253788 Thales Communications, Inc. $44,504,216 
803186295 Comtech Mobile Datacom Corporation $34,888,460 
148549087 Iridium Satellite LLC $34,144,323 
069373090 Motorola Solutions, Inc. $26,700,962 
784127763 Northrop Grumman Systems Corporation $20,526,498 

Sources: USA Spending, RESI 
 
TeleCommunication {ȅǎǘŜƳǎ LƴŎΦ ƛǎ ŀǘ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘƛǎ ƴŜǘǿƻǊƪΩǎ ƭŀǊƎŜǎǘ ǎǳōƴŜǘǿƻǊƪ ŀƴŘ 
despite its size, it exhibits a classic star configuration with few inter-network member ties. This 
type of network structure has useful security and control characteristics, but is also 
characterized by limited collaboration activity and limited resilience. Essentially, if 
TeleCommunication Systems Inc. suffers a shock, all of the other nodes in the cluster will be 
affected with no visible alternative markets for collaboration or sales. TeleCommunication 
Systems Inc. also is important to the cluster in terms of DoD funding, receiving the second-
highest amount at an average of more than $98 million annually.156 
 
 

                                                      
156 As noted above the SNA uses patents, research grants, SBIR/STTR, and federal contract data for the analysis. 
The cluster analysis and the DoD vendor list uses USA Spending data, and the lists given in the vendor charts may 
or may not appear in the SNA database. 
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Figure 67: Communications Equipment and Services Cluster Network 

 
Source: Tertius Analytics 




















































































































































































































































































