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COLORADO
Gov. John Hickenloopei

May 8, 2018

Greetings:

We have long championed our vibrant military and veterans community in the Centennial 
State. Over the course of my time as the Governor of Colorado, I've shared in the joy of 
welcoming units home from deployment and the sorrow of laying to rest American heroes who 
were killed in the line of duty. Never far from my mind is the daily service and sacrifice that 
servicemen and women, as well as their families, render for all of us.

An important part in recognizing these contributions is to understand the full scope of 
economic impact that our military and veterans community make in Colorado. Each job 
created or retained represents a daily effort that drives our state's impressive economic 
growth and success. With 'this in mind, I was pleased to sign into law SB. 14-157 concerning the 
Colorado Department of Military and Veterans Affairs (DMVA) commissioning of the reported 
value of U.S. Milltary activities in Colorado. The bill allows the DMVA to take a holistic look at 
the impacts of Department of Defense activities across our entire state.

In addition to determining that our defense industry was tied with agriculture for the third 
largest in Colorado, we measured the economic impact off the defense industry to be $27 
billion in 2015. This figure is substantial and reflects positive impacts for every Coloradan. In 
light of this previ ous finding, we were pleased to learn that several communi ties had partnered 
bo follow up on the economic portion of the 2015 study.

We think you will agree that the data contained in this report is impressive in scope and 
highlights the win-win nature of our role as a major center for national defense. We are 
fortunate to host several key missions that are critical to the daily security that we enjoy as 
Americans. Whether it is the sentinels of the North American Aerospace Defense Command or 
the member of the Colorado National Guard responding at a moment's notice bo a wildfire, 
Colorado is a community that truly supports our military.

Sincerely,

John W. Hickenlooper 
Governor

1ZS Stare Capital. Denver, CO S02CS P Z03.266J471 F 30iUIti6.?UU3 I cDlefflrin.gov/ccivrrnnr
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STATE OF COLORADO
DEPARTMENT OF MILITARY AND VETERANS AFFAIRS 
6848 South Revere Parkway
Centennial Colorado 80112
Phone 720-250-1 500
Fax 720-250-1509
www.dmva.state.co.us

May 4, 2018

Fellow Coloradans,

John W. Hiclenlooper 
Governor

Major General 
Michael A iJih
The Adjmanl lientrtl

The Colorado Department of Military and Veterans Affairs is a vital supporter of the efforts of our military across 
ail branches. and components. We proactively assist our active duty installations and missions to ensure the 
sustainment and development of our National security. As most of you know, there is no belter place for our 
military to train, have access to cutting edge technology and innovation, and to raise their children,

One of the landmark efforts in ensuring that both the Department of Defense and the citizens of the Centennial State 
understand the full depth and breadth, of the military missions in Colorado and the jobs and enterpise they create 
was the 2015 Report on the Comprehensive Military Value and Economic Impact of Department of Defense 
Activities in Colorado. This report was a grass-roots concept championed by several commuiities. THe report was 
funded by the Colorado General Assembly and conducted by the Colorado Department of Military and Veterans 
Affairs. The report marked the first time that we, as a state, had looked closely out how we benefit the Department 
of Defense and how their activities benefit every Coloradan.

I’m pleased that several of the same communities that helped generate the political will for the first study have come 
together to fund a contiinuatiion. and ultimately an expansion of the economic impact study contained in the 2015 
report. Il is important for every Coloradan to understand thal lhe cconom ic benefits of the Department of Defense 
are not confined to military installations, but rather spam a broad range of universities, research centers, and 
corporations. The military members and their families that live and work in Colorado are a big part of the economic 
engine in our slate.

While lhe first report was limited to Department of Defense-specific activities, this report includes Department of 
Veterans Affairs expendiiures and other ancillary spending that is connected lo the military presence in Colorado. 1 
hope that the reader recognizes that this sector represents a significant driver of our Stale's economy and benefits 
every citizen either directly or indirectly.

In dosing, I would like lo thank tins community partners that put this report together and hope our partners see fit to 
sustain this effort in lhe coming years. I would like to thank lhe reader for taking an interest in what your United 
Slates Armed Forces do every day to keep us safe. If is only ihrough your support that we will have the resources to 
continue to be the best military force in the world

Respectfully,

Major General Michael A. Loh
The Adjutant General of Colorado
Executive Director. Colorado Department of Military and Veterans Affairs
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SECTION 1

BACKGROUND AND INTRODUCTION

In 2015, the Colorado State Legislature funded, and then the Colorado Department of Military and 
Veterans Affairs commissioned a study to address the risks and opportunities for Colorado 
concerning the location of significant military installations within the state. This was done in 
response to the 2015 National Security Strategy and the 2014 Quadrennial Defense Review, to 
provide a strategic context for the Department’s national defense objectives.

The 2015 report, titled the Report on the Comprehensive Military Value and Economic Impact of 
the Department of Defense Activities in Colorado was completed in April 2015. The report was 
funded by the General Assembly through the Colorado Department of Military and Veterans 
Affairs. The prime contractor for the report was Whitney, Bradley Brown (WBB), with the 
economic impact analysis developed by Summit Economics.

In the 2015 report a broad strategic context for the Department of Defense (DoD) was decomposed 
into ten non-prioritized strategic mission areas for which DoD must organize, train and equip. The 
degree to which Colorado military personnel, missions and installations facilitate the success of 
these ten mission areas is one vital measure of the state’s collective value to supporting national 
defense. The ten mission areas are:

• Counter-terrorism and irregular warfare
• Deter and defeat aggression
• Project power despite anti-access/area denial challenges
• Counter weapons of mass destruction
• Operate effectively in cyberspace and space
• Maintain a safe, secure, and effective nuclear deterrent
• Defend the homeland and provide support to civil authorities
• Provide a stabilizing presence
• Conduct stability and counterinsurgency operations
• Conduct humanitarian, disaster relief, and other operations

The 2015 Report confirmed that Colorado Active and Reserve Component forces, DoD civilians 
and installations contribute significantly to all these mission areas.

The 2017 Report represents both an update to the 2015 study, and an expansion in scope of the 
economic analysis as it relates to the importance of the DoD and national defense to Colorado. 
The 2017 Report both updates the economic impact of the 2015 Report, but also adds the impact 
of the Veterans Administration, Military Veterans and Retirees, the Pueblo Chemical Depot, and 
other defense related activities in Colorado.
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The 2017 study also adds additional observations as to the strengths of Colorado in terms of 
supporting the nation’s defense posture, as well as builds upon observations as to long term 
opportunities, vulnerabilities and considerations for Colorado elected officials, business leaders 
and industry to consider.

Additional information in the 2015 Report included the strengths of Colorado’s installations as 
well as its vulnerabilities and opportunities. The 2017 report does not address the state’s 
installations strengths and vulnerabilities, but does offer some general observations on its 
opportunities.

The 2017 Report has been designed so that the reader can see the essential elements of both the 
2015 Report and the 2017 Report side-by-side in selected tables, while presenting explanatory and 
supporting data tables for just the 2017 Report.

The reader should note that while the titles of the two reports refer to 2015 and 2017, the data 
contained within the reports refer to 2014 and 2016.

Figure 1 - 2015 to 2017 Report Development Process

Step 2 - Add New Elements to the 
Report, including Pueblo Chemical

Depot, the Veterans Administration, 
Veterans and Military Retirees
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SECTION 2

The Economic Impact of the Department of Defense and the Department 
of Veterans Affairs on Colorado

The economic impact analysis is based on a complex set of inputs from a variety of sources. The 
data represent the most recent complete set of inputs that can be found, generally for calendar or 
fiscal year 2016. The analysis addresses the economic activity that has taken place in Colorado 
that can be attributed to the Department of Defense (DoD) and the Department of Veterans Affairs 
(VA). The analytical model is focused on three primary domains: 1) the activity that takes place 
on or in association with the eight assessed military installations in Colorado, 2) the contracts of 
the DoD and VA to both private contractors and recipients of DoD assistance awards, and; 3) the 
expenditures of the Veterans Administration and the incomes of military retirees and veterans.

The model examines the direct, indirect and induced effects of having DoD and VA activity located 
and performed in Colorado. Direct impacts are the first order impacts: the jobs and earnings that 
come directly from DoD or VA expenditures. Indirect impacts come from expenditures by an 
entity in the economy for its day to day operations, such as utilities, facility maintenance and 
support services, and induced impacts come from expenditures of earnings of the direct employees 
in the economy. The total impacts come primarily from:

■ The presence of a combination of active duty military and civilian workforces at the 
military installations

■ The expenditures of those installations for construction and operations
■ A large network of recipients of DoD and VA contract and assistance award 

expenditures for work done in the state
■ National Guard and Reserve forces located in the state
■ Veteran and Military Retiree pensions and the Veterans Administration Expenditures

The drivers of this impact are the federal dollars that flow into the state as a result of Defense Sector 
activity. While the rest of the report is focused on how those inflows affect employment, earnings, 
tax revenues, and job demand by sector, a brief examination of the inflows provides a basis for what 
follows.

In FY2016, $18.1 billion flowed into Colorado from the Department of Defense, including:
• Military Pay: $3.7 billion
• Military Installation Operations: $1.5 billion
• DoD Contracts and Assistance Awards/Grants: $6.6 billion
• Veterans Administration, excluding veteran compensation: $2.0 billion
• Veteran and Military Retiree Compensation/Pensions: $3.2 billion
• Tricare not through military installations, National Guard, and Pueblo Chemical Depot: $1.1 

billion
• Federal Payments to the State for National Guard
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Economic Impact Analysis Overview
The following series of tables presents an outline of the analysis activities used to derive the total 
economic impact of the Defense Sector on Colorado. Tables 1 through 4 and Figure 1 essentially 
present the findings at a statewide level. 1

The tables that then follow are organized in a building block fashion, first showing the economic 
impacts of the military installations and DoD contracts by county level. The five military 
installations of Fort Carson, Peterson Air Force Base, Schriever Air Force Base, the United States 
Air Force Academy and the Cheyenne Mountain Air Force Station are grouped into one analysis 
for El Paso County. Data for Peterson AFB and Cheyenne Mountain Air Force Station are usually 
found combined together so they are treated as one base for this analysis. Buckley Air Force Base 
is shown in the Arapahoe County analysis, the Pueblo Chemical Depot and the Demilitarization 
process at the facility led by Bechtel is shown in the Pueblo Analysis; and the Greeley Air National 
Guard Station is shown as the Weld County analysis. Impacts from other activities such as the 
High- altitude Army Aviation Training Site in Eagle County, National Guard facilities other than 
the Greeley Air National Guard Site in Weld County, the Pinon Canyon Maneuver Site in Las 
Animas County, and VA facilities throughout the state are included in the county impact tables.

This section of the report presents the summation of the economic impact analyses based upon 
IMPLAN and Summit Economic models.

Table 1 presents findings in terms of the employment, earnings, and tax revenues to the State of 
Colorado that can be attributed to the presence of the DoD, military retirees and veterans, and the 
VA. Table 1 also presents an estimate of the proportion of Colorado’s economy and of its State 
tax collections that are attributable to them. In summary it can be said that the DoD and VA are 
responsible for around 8% of the State’s total economy in terms of employment, earnings and State 
tax revenues.

• Total employment attributable to the Defense Sector in Colorado is just under 
247,000 or 7.5% of the total state wage and salary employment. The 2015 Report 
Indicated a total of 169,000 jobs were attributable just to the DoD.

• Labor income associated with the employment impact is approximately $16.4 billion, 
7.4% of total statewide wage and salary labor income, reflecting the relatively higher 
wages and benefits within the aerospace and defense private sector industries. Labor 
income in the 2015 Report was about $11.7 billion.

• Based on those earnings, and subsequent expenditures of the earnings, approximately 
7.3% of total Colorado tax revenue is due to the presence of the DoD, veterans and 
retirees, and the VA in the state. The 2015 figure was 5.5%.

1 The impacts are derived from IMPLAN and Summit Economics modeling. See methodology explanation In 
Section 5 of this report.
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• Of the 247,000 jobs, all Front Range Counties represent about 94% of the total 
impact, and approximately 179,000 jobs (72%) are in the four counties that contain 
the major military installations.

• El Paso County represents about 49% of the total statewide impact.

In addition to fiscal impacts to the State of Colorado, local governments, school districts, and 
special districts also benefit from the presence of the DoD and the VA through property taxes on 
individual homes and businesses that are supported by DoD and VA dependent incomes, and local 
sales taxes generated from those incomes. Additionally, the installations themselves are customers 
of the local utility providers, contributing to the economies of scale of each utility. It is expected 
that the sum total of revenues significantly exceeds that of the revenue to the State.
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Impact Drivers
The total employment impact of the DoD and the VA in Colorado is derived from six different 
streams of expenditures. The total impact of 246,723 jobs is attributable to the drivers listed below.

- Military Installations - 96,402 (includes on-base National Guard/Reserves and Tricare)
- DoD Contracts and Awards - 54,898
- National Guard and Reserves - 2,449
- Veterans Administration - 38,009
- Veterans and Military Retirees - 29,181
- Non Installation Budget Tricare - 13,149
- Trade How Effects - 12,583

Tables 2 and 3 then separate out the employment impacts of these drivers by county and 
congressional district. The employment impacts include jobs created in one county due to the 
military installation, DoD contracting or VA expenditures in another, termed the trade flow effect. 
Jobs created in the counties without military installations can be attributed to the trade flow effect, 
DoD contracts and assistance, VA expenditures, veterans and military retirees or National Guard 
facilities.

Table 2 contains a column headed Total DoD Impact Comparable to 2014. That column only 
contains installations and drivers that were also included in the 2015 analysis. Next to that is a 
column for Total DoD Impact in 2014. That column contains the findings in the 2015 report. The 
difference between the two shows the change that has occurred in the intervening two years.
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Table 2 - Total Defense Sector Related Employment in Colorado - 2016
Direct, Indirect and Induced Employment from Military Installation Operations, DoD Contracts & Assistance Awards, National Guard, the VA, Veteran and DoD Retiree Incomes in Each 

County. Includes Trade Flow Impacts

* National Guard includes both full time and part time positions. National Guard for Arapahoe, El Paso and Weld County 
are included in their respective Military Installation figures. The balance are shown at the location of the National guard facility. 

** The impacts of VA operations and programs, VA Contracts, non- pension Veterans Benefits are combined.

Sources: Summit Economics, using Implan Models and data from USASpending.gov, BEA, and the Veterans Administration
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Table 3 shows the employment impact from the Defense Sector in 2016 by county, sorted by 
Congressional District. By including the VA, military retirees, veterans and the Pueblo Chemical 
Depot, the employment by Congressional District increases significantly from 2014 to 2016.

Table 3 - Total DoD and VA Related Employment by Congressional District, 2016

Employment by Congressional District by County Employmentby CongressionaI Dittrictby County
County________ CD1 CD2 CD3 CD4 CD5 CD6 CD7______________________ CD1 CD2 CD3 CD4 CD5 CD6 CD7

Figure 2, below, graphically shows the employment impacts across the state by county both in 2014 
and 2016. The movement of most counties from few Defense Sector related jobs in 2014 to larger 
impacts in 2016 is attributable to the addition to the analysis of the impact of the VA, veterans and 
military retirees.
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Figure 2: Distribution of Impacts by County, 2014 and 2016
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Table 4 breaks out earnings for the four counties with significant military installations, as well as 
the remainder of the state. The distribution of those earnings by county will be very similar to the 
employment impacts shown graphically in Figure 1.

Table 4 - Total DoD & VA Related Earnings, 2016

* Includes Direct, Indirect and Induced Earnings from Military Base Operations, 
DoD Contracts and Assistance, National Guard, Resserves, VA, Veterans and 
Military Retirees, plus trade flow effects

Source: Summit Economics

Military Installation County-Level Analysis

Table 5 shows the key military installation inputs into the economic impact model. The inputs are 
broken down into military and civilian personnel. ft shows the number of those two categories of 
personnel by installation. The civilian category is further decomposed into professional and non
professional sub-categories. Contractors working on the military installations are shown, but not 
included in the installation impact figures, as the impact of those contractors is separately estimated 
in later steps when the impact of DoD contractors are analyzed.

The magnitude of the military presence in Colorado can be quickly seen from the presence of almost 
75,000 military and civilian personnel at the military installations analyzed.

Data used to build Table 5 was provided by each military installation within the state. Adjustments 
for professional versus non-professional are based on conversations with installation personnel 
during the 2015 study. Additional classification of employment into specific North American 
Industry Classification System (NAICS) categories was required for the analysis phase.
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Table 5 - Employment of Military Installations, 2016

Military employment includes active duty and national guard and reserves stationed on the installation.
Civilian employment separated into two categories: professional and non professional. Splits are approximate.
Contractor employment is provided separately by each installation and is limited to those on the installation, except for Pueblo Chemical Depot. Limited information 
provided on installation contractors.

Sources: Summit Economics, LLC and Reports/Briefings Provided by Each Installation

In addition to the employment impacts at the installations, each installation spends significant funds 
to operate. For those familiar with impact analysis, these sorts of expenditures are normally 
included in employment multipliers; however, for Federal operations they are not included in the 
IMPLAN model. As a consequence, certain expenditures must be separately estimated and their 
impacts analyzed. Expenditures for operations and construction at military installations are 
obligated using several different methods of funding. Many expenditures are performed by 
contract, while some are made using purchase cards and direct billing. No central reporting source 
was found that reported expenditures by these categories, so Table 6 presents an approximation of 
the split. The approximation is based on interviews with several military base budget or base 
operation managers.

The economic impact of the contract expenditures is then analyzed separately from the impacts of 
the direct expenditures not shown as DoD contract expenditures. For this analysis, half of all 
operations and maintenance expenditures, and all construction and “other” spending excluding 
health care, are assumed to be contract based. That means that their impact is estimated in a later 
step to be shown in Table 7. The remaining direct expenditures at the installations are added to the 
impacts resulting from the military installation personnel.

Table 6 - Expenditures at Military Installations, excluding DoD Contracts, 2016

Expenditures were allocated to various representative NAICS classifications in order to more accurately model the impacts.
DOD Contractor impact models. In general, only O&M contained expenditures that were not contract based. Pueblo Chemical Depot data based on phone conversations with 
the prime contractor Bechtel and examination of DoD Prime and Sub Contracts in USASpending.gov.

Source: Summit Economics, LLC
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The non-contract operations and maintenance (O&M) expenditures shown in Table 6 were then 
broken down into different industry classifications or NAICS (National Industrial Classification 
System) codes. Each different NAICS code has a different economic impact. The NAICS codes 
and the distribution between NAICS codes were selected to create a representative look at how 
those expenditures might look if precise expenditure records were available. The non-contract 
expenditures at the military installations in El Paso County were combined. Generally, these 
expenditures were modeled as a combination of utilities, printing, educational services, 
transportation, social assistance, food services, furniture and other support activities.

Table 7 presents a summary of the largest DoD contract awards in El Paso and Arapahoe Counties 
by NAICS modeled in the analysis. Similar steps were taken to assess the impacts of DoD contracts 
in Weld and Pueblo counties, as well as other counties with large DoD contract totals.

DoD contract awards were obtained from the federal on-line database .2 All contract awards given 
in 2016 were downloaded from the site, and then subjected to sorting and categorizing. The total 
number of contract actions awarded in all of Colorado exceeded 25,000. Any contract can have 
multiple actions in a given year. The contracts assessed included both prime and subcontract 
awards by place of performance. Assistance Awards and Grants were analyzed separately.

2 www.USASpending.gov
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Table 7 - Ten Largest DoD Contracts by NAICS, Arapahoe and El Paso Counties - 2016
Total DoD Contracts - Arapahoe County % of Total

Outputs from the Economic Analysis
Once the data were collected, it was entered into economic impact models created using IMPLAN 
software. IMPLAN is a nationally recognized modeling system, widely used for private and 
public sector projects.3

3 IMPLAN is a product of IMPLAN Group, LLC. It has become an industry standard.

Models were built for each county that contained a large military installation (El Paso, Arapahoe, 
Pueblo and Weld). The modeling was done in stages, with the first analysis of the impacts of the 
military and civilian personnel, followed by a second run of just the operation expenditures, 
followed by a third run with just the DoD Contract and Assistance expenditures. Each run was 
then combined. The combined impacts represented the first round of impacts within El Paso, 
Arapahoe and Weld counties. Additional runs were then performed to analyze the economic impact 
of veterans and military retiree pensions, while another set of runs were completed to analyze the 
impacts of VA expenditures, including VA contracts and awards.
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Because the analysis is concerned with the impact upon the entire state of Colorado, additional 
modeling efforts were then required. Another series of analyses were then performed to assess the 
trade flow impacts of expenditures in the four counties upon other counties in Colorado. The trade 
flow represents how economic activities in one county can impact the economies of other counties 
through the purchases made by the military installation, its personnel, firms that support the 
installation, and people who have jobs due to the presence of the installations when they spend their 
earnings throughout the state. By combining the trade flow effects with the impacts in the four 
military installation counties, a statewide total was created.

Table 8 shows the combined impact of all seven military installations in the four counties of El 
Paso, Arapahoe, Pueblo and Weld. In just these four counties, total employment in Colorado is 
more than 161,000 higher as a result of Defense Sector activities than it would be otherwise. The 
total labor income in the four counties created by Defense Sector activities is $10.7 billion. Impacts 
occurring within other counties were shown earlier in Tables 2-4.
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Table 9 shows the economic impacts resulting just from the military and non-contractor civilians at 
the four El Paso County military installations (Fort Carson, Peterson AFB/Cheyenne Mountain 
AFS, Schriever AFB, and the US Air Force Academy). In summary, it shows the direct 
employment of 52,600 personnel creates an additional 19,400 indirect and induced jobs. The non
contract O&M (operations & Maintenance) expenditures then create about 5,800 more jobs, and 
finally the DoD contracts and expenditures create 22,200 jobs, for a grand total of 100,000 total 
direct, indirect and induced jobs. The direct employment figures for military and non-contractor 
civilians come from the military installations. The non-contract O&M from contracts and 
assistance awards are produced by IMPLAN, based on the dollar expenditures. Total labor income, 
which includes wages, benefits and proprietors income, exceeds $6.5 billion, total value added 
(GRP) of $12.1 billion and total economic output is increased by $17.0 billion.

The economic impact of the operations of the VA, and of the pensions received by veterans and 
military retirees then adds to the installation and contractor impacts. Approximately 11,600 
additional jobs are supported from VA expenditures and military retirees and veterans, along with 
$510 million in labor earnings.
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Table 10 shows the impacts of the military installation (Buckley Air Force Base), DoD contracts 
and assistance awards, the VA and veterans and retirees in Arapahoe County. In total, these 
expenditures are responsible for more than 43,000 jobs and $3.5 billion in labor income in Arapahoe 
County alone. The Buckley figures include both published official personnel counts, as well as 
an estimate of off-budget personnel at the Aerospace Data Facility.

Table 11 shows the impacts in Weld County. In total, the expenditures are responsible for more 
than 2,400 jobs and $79.6 million in labor income. Weld County is home to the Greeley Air 
National Guard Station. The majority of the impact is due to the presence of military veterans and 
retirees through both VA expenditures and expenditures of pensions and compensation by the 
veterans and retirees.

Table 12 shows the impacts in Pueblo County at the Pueblo Chemical Depot. Activities at the 
Depot are essentially focused on demilitarizing old chemical munitions. After many years of 
construction of a chemical weapons disposal facility (mostly mustard gas), actual disposal 
operations began in September 2016 through the Pueblo Chemical Agent - Pilot Destruction 
Program (PCAPP). In 2016, the construction and operations expenditures, as well as expenditures 
at the Chemical Storage Emergency Preparedness Plan offices in Pueblo, were responsible for more 
than 2,200 jobs and $97.8 million in labor income. Additionally, the presence of the VA and of 
veterans and retirees created another 2,100 jobs in the county. The total employment impact is 
4,360 jobs with earnings of $181.8 million.
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Pinon Canon
There are 15 full time employees associated with Pinon Canon, earning about $750,000 per year. 
The Army also spends about $100,000 per year making local purchases, and an additional $500,000 
per year on environmental remediation. When there are major exercises, the Army also spends 
approximately $125,000 per year on lodging for contractors and government employees per 
exercise, and $300,000 on rentals per exercise. Assuming an average of two major exercises per 
year means that about $2.2 million is spent in Las Animas County per year.

The impact of those expenditures is that a total of 32 jobs are supported, along with $1.6 million in 
earnings.

Average Labor Income of DoD and VA Related Activities
Table 13 shows the average wage of jobs supported by DoD and VA expenditures in the four 
counties with significant military installations.

Table 13 - Average Labor Income of DoD and VA Related 
Activities, El Paso, Arapahoe, Pueblo and Weld Counties

Source: Summit Economics, LLC

In total, the employment impact of the Defense Sector in the four counties is approximately 161,600 
jobs. Labor income, which includes all benefits and labor overheads, totals $10.8 billion. The 
average labor income for direct jobs is about $79,300 per job, while the indirect and induced job 
averages are somewhat lower. Indirect jobs are those that arise due to providing support directly 
to the military installations and typically consist of a larger mix of non-professional jobs, and 
subsequently have lower wages. Induced jobs typically include the general retail and service jobs 
found in all economies, and have the lowest percentage of highly skilled and highly paid workers.

Average wages vary significantly between sectors. Most military installations have an effective 
average wage in the $58,000 per year range, while aerospace and other defense professionals often 
have wages well above $100,000 per year. The average labor income is not the same as an average 
wage. Labor income does include a non-wage component of proprietors’ income, and some non
wage benefits. In general, average wages are about 10% lower than average labor income. Wages 
of indirect and induced workers will more closely reflect the community at large.
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The statewide economic impact occurs not just in the four counties with military installations, but 
throughout the state. Contracts and assistance awards for DoD are identified based on the location 
where the work is performed by the firm receiving the contract. While the majority of such firms 
are located throughout the Metro Denver area and in El Paso County, significant numbers are 
located throughout the state. There are approximately 25,000 separate contracts and assistance 
award actions let to firms and other entities doing business in Colorado, with more than half of all 
counties having some recipients of these funds. Tables 14 and 15 show the value of DoD contracts 
made in all counties of Colorado, and the totals of assistance awards. Assistance awards usually 
went to local government, schools, and nonprofits, while contracts were for the deliverance of a 
specific product or service. The economic impacts of the expenditures in all other counties other 
than El Paso, Arapahoe, Pueblo and Weld counties were separately modeled in IMPLAN, and added 
to the impacts from the three counties. It is important to note that not all awards are spent in one 
year, however this is offset by the fact that previous year’s awards may still be spent in 2016, with 
the assumption that they offset each other.

Table 14 - DoD Contracts (Prime and Sub) by County, 2016

Source: Summit Economics, LLC and USASpending.gov
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VA contracts were modeled using county level expenditure reports provided by the VA by 
expenditure type (construction, general operations, medical care, educational services, vocational 
rehabilitation and insurance payments). The data were provided by the VA county by county for 
FY2016. The report, titled GDX, is included in the appendix.

Other Tricare expenditure data by state and county is not available. Tricare expenditures that are 
not included in military installation budgets were estimated by multiplying the total Tricare 
expenditures in the US by Colorado’s share of Tricare enrollees, and then subtracting the Tricare 
dollars already modeled in the military installation impacts. They were allocated by county based 
on the distribution of active duty and retired military personnel by county.

Trade Flow Analysis
As military and civilian employees spend their paychecks, they travel throughout the state for 
shopping, recreation, tourism, visiting family and friends, and a host of other reasons. As an 
example, the ski industry of Colorado is made up primarily of skiers from counties other than the 
county in which the ski resort is located. As military bases purchase goods and services, some of 
these purchases are made from suppliers outside the home county. These expenditures and their 
impacts are defined as the trade. flow effects.

To assess the trade flow effects, additional IMPLAN modeling was performed to determine the 
number of jobs created in all other counties as a result of economic activity in a military installation 
county. For example, the impacts of the military installations in El Paso County, plus the DoD 
contracts and assistance awards were run through a separate IMPLAN model that calculated the 
employment and earnings impacts in the remaining 63 counties of Colorado. This was done for the 
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installations in El Paso County, Buckley AFB in Arapahoe County, the Pueblo Chemical depot, and 
Greeley ANGS in WeW County.

The trade flow job creation totaled more than 12,000 jobs in the rest of Colorado. The employment 
impact of this trade flow is shown in Table 2, included with the impacts from all DoD and VA 
impact streams.

National Guard Analysis
Estimates were obtained of National Guard and Reserve employment. The figures represent 
employment by place of work, but do not distinguish between full time and part time employment. 
The number of National Guard personnel by county was not available, so locations of National 
Guard facilities were used to approximate the county level Guard employment. The earnings of 
these Guard units were also run through 1MPLAN models, based on estimated earnings of $7,600 
per year per Guardsman. Actual earnings, in either total or an average earnings figure, were not 
available. Summit Economics, using the National Guard pay schedules, estimated the $7,600 
average based on an assumption that 90% of the reservists earn $4,000 for the one weekend per 
month and two weeks per year requirement, while 10% are full time earning $40,000 per year. The 
total number of National Guard remains unchanged from the 2015 Report, however the report tables 
now show FTE (full time equivalents) instead of actual positions.

Colorado Economic Value Added
Table 16 presents the DoD, Veterans, Retirees and VA contribution to the Gross Regional Product 
(GRP) of the State of Colorado. GRP is equivalent to GDP (Gross Domestic Product) on a national 
level. In addition to share of employment and share of income, share of GDP is a key measure as 
to the total contribution of any sector. Using the GRP share to refer to how much a particular 
industry contributes to an economy is a widely used measure. The GRP figure is significantly 
higher than the employment and earnings share due to the nature of defense spending. Gross 
Regional Product is essentially a measure of the value added by an activity as opposed to simply 
its total sales or output value. Military and contracting activities have a high value added element 
to them, raising the overall GRP ratio above share of employment.

Table 16 - Total 2016 Colorado Gross Regional Product Attributable to 
DoD, Veterans and Military Retirees and the Veterans Administration
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Comparison of 2014 and 2016 Military Installation Personnel and Employment
With a significant degree of dependence upon DoD revenues, the stability of the DoD in Colorado 
is of great importance to the state. Table 17 shows how the contribution attributable to the military 
installations and DoD contractors has changed between the 2015 study and the 2017 study within 
the two counties that make up the bulk of the military presence in Colorado. As can be seen, over 
the past two years, the total impact of the DoD has increased by about 5% in Arapahoe County and 
has declined by 6.0% in El Paso County. The decline in El Paso County however is primarily due 
to a change in methodology that overrode model estimated wages with actual wages reported. The 
increase in Arapahoe County is largely due to the inclusion of off-budget personnel working at the 
Aerospace Data Facility in the 2017 study that was left out of the 2015 analysis. The off-budget 
employment is an approximation.

Changes in VA expenditures and veteran/retiree expenditures are not available due to not being 
included in the 2015 study. A more detailed and longer time horizon comparison of DoD 
contracting since 2006 is presented in Figures 5-8.
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SECTION 3

Other Economic Analyses

The economic impact analysis presented above represents the most common analysis used 
nationally to document jobs, income, value added, and output created by an economic sector such 
as DoD or VA funding of installations, operations and contracts executed in Colorado. There are 
other, more subtle impacts that in the course of a region’s history can be just as important. These 
are discussed below.

The figure below shows how the DoD and VA would compare with other basic industry sectors if 
it were a sector of its own

The jobs shown in the table are “basic” jobs. Basic.jobs are those jobs created directly from dollars 
coming into the state from the rest of the world. All jobs in an economy result from the basic jobs. 
In this sense, basic jobs are similar to the direct impact noted previously in this report in that the 
basic jobs create indirect and induced jobs.
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The industries are arranged from largest to smallest in terms of number of basic jobs created in 
each industry. As the table shows, retirement income coming to Colorado households from out- 
of-state creates the largest number of basic jobs in the state, at 238,475 jobs, followed by 
government and then tourism. The estimated basic jobs due to the Defense Sector can be compared 
to the basic job estimates of the Colorado Department of Local Affairs. Subtracting the estimated 
impact for the military installations, DoD contractors, VA, Military Retirees and Veterans, and the 
National Guard by industry category above, the Defense Sector would be larger than a downward 
adjusted figure for government and health/education, and would be about 10,000 jobs smaller that 
the professional and business sector.

From this perspective, the Defense Sector makes up the fourth largest basic sector in Colorado, 
lagging only Tourism at 225,138 jobs, non-military retirees at 210,000, and non-military 
professional and business services at about 190,000. In terms of traditional industries, the 
Defense Sector is larger than either Agriculture, Manufacturing, Trade & Transportation, Mining, 
or Finance/Insurance/Real Estate.

Office Space Demand Estimates from DoD Contracting
The analysis up to this point has been to define the broad contribution of the Defense Sector. 
Impacts on specific sectors can also be presented that reveal impacts on specific industries. Two 
such industries are Office Space and Housing.

The amount of office space demanded by DoD contractors can only be roughly estimated. The 
location of the DoD contractors is known only by the county in which they perform the contract. 
Some of that work is known to be done on military installations, and yet other significant amounts 
are done elsewhere. Headquarters offices are often located in a different county or state, so 
estimation by place of contract performance is only an approximation.

Estimating the demand for office space requires the use of a number of calculations that use 
industry averages and multiple assumptions. No central repository exists for tracking how much 
or where contractors own or rent office space. Accurate accounting would require polling each 
office building in a region and obtaining cooperation from the leasing agent to obtain a profile of 
the tenants.

The table below makes a number of assumptions to create an approximation of total office space 
demand. The total number of DoD contractor employees was determined by running the total 
contract amounts through IMPLAN, which then estimated total employment resulting from those 
contracts. Total estimated employment was then assumed to be either housed in office space or 
manufacturing space, based on the contracfs NAICS. While manufacturing is just a small element 
of DoD contracting in El Paso County, it makes up a much larger proportion in Arapahoe County 
due to significant dollars being spent on space launch services.
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Once total office worker numbers were estimated, the total number of workers needing office space 
was reduced by the number of workers already officed on military installations, with the 
assumption that the rest would need office space off base.

Using an average office space per worker figure of 150 square feet, the total off-installation 
demand for office space was estimated. Total office space existing in each county was obtained 
through the El Paso County and Arapahoe County Assessor’s office. The total demand from DoD 
contractors working off base was divided by the total estimated supply of office space. While 
demand from DoD contractors is significant (621,000 square feet in El Paso County and 524,000 
square feet in Arapahoe County, the percent of office space demanded by DoD contractors is small 
(3% and 2% respectively)

The table below presents an estimate of the demand for office space by DoD contractors.

Table 18 - Office Space Demand from DoD Contractors in El
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Housing Demand Estimates from DoD Installation Personnel, DoD Contracting, 
VA, Veterans and Military Retirees
Table 19 addresses how much housing demand in the private market exists due to demand created 
by the economic impacts of DoD, the VA and veterans in Colorado. While the figures are only 
approximate, it can be seen that more than 174,000 housing units are needed to house families 
directly or indirectly supported by DoD and VA expenditures. Of the total demand, assuming a 
distribution of housing types the same as the current statewide demand, demand for almost 109,000 
single family homes and another 64,000 other (multi-family and mobile home) dwellings exists due 
to the DoD or VA. The total home value of the single family home demand is approximately $27 
billion, with just under another $9.6 billion of value for other housing types.

While an average mill levy for Colorado’s more than 2,000 property taxing entities is not known, 
if the average were 60 mills, these properties generate about $181 million dollars for local 
governments and taxing authorities each year. An assumed mill levy of 60 is quite low in that many 
localities have school district mill levies much higher than that.
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Employment Impacts by Industry
The total number of jobs created by industry is given in Table 20 below. The total employment 
impact by industry was generated with each of the 21 IMPLAN runs; then summed together; and 
then adjusted for trade flow effects in counties other than the four that contained major military 
installations. Table 20 shows that a wide variety of industries are affected, and with that a wide 
variety of professions and occupations. These figures include both basic and indirect/induced jobs. 
Using Bureau of Labor Statistics occupational distribution estimates, the number of specific 
occupations by industry can be estimated. For example, in Health Care, the physicians, nurses, 
therapists and other health care professions can be estimated. Table 21 shows an estimated demand 
of almost 35,000 various health care occupations based on the economic impact of the Defense
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Sector. Some of this demand is provided for by on-installation facilities such as the Evans Army 
Hospital, however the majority to the demand is thought to be for civilian health care providers 
paid by Tricare or by the installations themselves, as well as the demand from indirect and induced 
employees. Similarly, the demand for selected educational occupations is presented in Table 22.
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Source: Summit Economics and Bureau of Labor Statistics 
https://www.bls.gov/oes/current/naics3  621000.htm#31-0000
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Economic Diversity & Cycles
All economies are made up of some combination of economic sectors. Some economic sectors 
add greater economic diversity, some add more stability, and some add greater opportunity than 
others. The diversity of economic sectors is a valuable attribute because diverse sectors operate 
on different business and economic life cycles compared to the majority of the regional economy.

DoD funding for military installations and contracts and assistance adds great diversity to 
Colorado’s economy, since the peaks and valleys of DoD funding have very little to do with the 
overall business cycle which includes periods of expansion and recession. The DoD cycle is driven 
by geopolitical events and long-term defense strategies (e.g., the Cold War, friction with North 
Korea, and the Global War on Terror), mobilizations for intense wars (e.g., WWII), and the need 
for periodic surges to respond to short-term incidents (e.g., domestic natural disasters and small
scale overseas contingencies). Furthermore, the focus of DoD funding changes based upon 
technology. When DoD funding is increasing during poor overall economic conditions, a degree 
of downside stability is created. For example, in January 2009, as the “Great Recession” was 
hitting its zenith, a major news network reported that the Colorado Springs metropolitan statistical 
area (MSA) had the largest number of federal job openings outside of the Washington DC MSA. 
This fact provided a degree of stability to Colorado at the time. The reverse has been the case 
since the onset of sequestration this decade. A chart of DoD contracts showing changes in 
expenditures over a 10 year period is given later in this report and shows a trend of increases, 
followed by a drop, and then a plateau over that period of time.

The other types of cycles influencing economies are product and technology lifecycles. These life 
cycles have introduction, growth, maturity, and decline stages. A diversified economy is not 
reliant on just one or two niche specialties since different sectors might both hit a maturity and/or 
decline stage at the same time. Ideally, an economy has a portfolio of activities such as 
technologies, programs, products, processes and projects at different stages of the lifecycle so that 
growing sectors counter declining sectors. Well-run organizations with a long-term strategic 
perspective adjust to different environments, including opportunities and threats. As a result, they 
tend to have different aspects of operations in different phases of the life cycle. The DoD, being 
one of the largest militaries in the world charged with protecting the U.S. and its global interests, 
is very aware of the need to change with evolving challenges in the international arena and thus is 
diverse from a life cycle perspective.

Military history tends to point towards leadership, training, morale, and strategy as wartime critical 
success factors. All of these efforts occur within the context of a technological state that further 
defines how wars are fought. Often the tide of a war can change rapidly when one side introduces 
a leap-ahead technological innovation. Since WWII the U.S. has focused on defeating the enemy 
with mass, or “overwhelming combat power at the decisive place and time”. The overwhelming 
combat power may come from sheer numbers or from far superior technology. This principle has 
remained constant since the end of WWII and the beginning of the Cold War, but the method of 
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delivery appears to rely upon adopting a doctrine of greater flexibility via small, tactically focused 
efforts that use the nation’s long-standing advantage of superior technology. Maintaining the 
technological advantage is critical, not only for benefit of our national defense, but because it also 
provides a steady source of research and development funding that permeates the entire national 
economy greatly enhancing private sector research, development, and innovation. In this sense, 
the DoD is a large national economic driver pushing new technologies as well as capital investment 
and labor force training. With the advent of cyber threats and more countries having greater access 
to space and satellites, technology and new skill sets remain of critical importance to our national 
defense.

One way to view DoD as an economic driver is to consider different military elements placed on 
a technology life cycle curve (TLC) as shown in Figure 4 below. All of the elements have a 
presence in Colorado. The stage of the life cycle is shown at the bottom of the figure. Starting 
with the decline state, one finds the traditional Army and Air Force in the decline stage being 
replaced by a growing emphasis on rapid response, intelligence, surveillance, and reconnaissance 
(ISR) on dispersed threats, both offensive and defensive cyber operational and tactical capabilities, 
missile defense, a new space paradigm, and timely processing and delivery of big data from 
multiple sources. Although the decline phase can be extended, or even rejuvenated due to specific 
events, in the long run a technology in the decline phase tends to become a smaller part of the 
overall defense posture. This is an important consideration as over time each technology tends to 
move to the right becoming less cutting edge, until eventually it moves into the maturity and then 
decline phase. As a result, strategic planning must always be cognizant of the next new technology 
to introduce to the life cycle in order to provide the environment needed for a state economy to 
seize the opportunity by providing the infrastructure and regulatory environment needed to attract 
companies involved in that new technology.

Current Life Cycle Position of DoD Colorado Elements
Elements Include technologies and warfighting operational modalities
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Figure 4: Current Life Cycle Position of DoD Colorado Elements

Some of the technology life cycle shifts can be seen at Colorado facilities. Fort Carson and Peterson 
AFB recently hosted a rapid deployment of rocket launchers from Oklahoma to Fort Carson after 
landing at Peterson and then being moved down range to attack targets within three hours. The Air 
National Guard (ANG) in Greeley practices rapid deployment to provide defenses for incoming 
missiles to the U.S. and our allies around the world. This is increasingly important as smaller 
nations gain nuclear weapon capability. Schriever AFB hosts space war games with allied leaders. 
This is important as the old paradigm of U.S. space dominance enters the decline phase to be 
replaced with space access by more countries, new generation satellites, and growing debris fields 
in historical space orbits. Buckley AFB provides air sovereignty/air control for the Rocky Mountain 
and Great Plains regions and hosts the Aerospace Data Facility (ADF).

Both an opportunity and a challenge for Colorado have been to simultaneously protect and support 
missions and facilities in the mature and/or decline phase, while simultaneously growing and 
attracting those in the introductory and growth stages. The competition for those technologies 
comes from other communities in the U.S. While the presence of compatible military missions is 
a critical element, a number of other supporting features must be present as well. These include 
educational institutions, infrastructure, and the presence of key civilian customers as well as 
military customers to attract cutting edge technology firms, state technical, research and political 
support to defense related businesses, business friendly tax policies, and the existence of a cultural 
and social environment attractive to both military and civilian entities. Having a strong knowledge 
of the competitive policies of competing states, and being able to match or exceed competing 
locations is critical to moving along the technology life cycle for creating the Colorado economy 
of 2040 and beyond.

It is critical to constantly envision what new technologies might be joining theTLC at the 
introductory phase in order to capture them for Colorado. Examples of technologies that might fit 
on the TLC for Colorado include the emergence of pulse weapons, artificial intelligence, robotics, 
enhanced integration of land, air, aerospace and sea defense through intelligence and space 
monitoring, and other technologies as they emerge. With the strong presence in Colorado of space
based surveillance and cyber, many future technologies and application opportunities will arise.

Locations of Veterans and Military Retirees
In addition to the impacts arising from military installations and DoD contracting, veterans and 
retirees (and their survivors) bring in pension and compensation revenues to the state (as well as a 
small number of Coast Guard retirees who are paid by the Department of Homeland Security. 
Table 23 shows the location of military veterans and retirees, how many are in each county, and 
their aggregate annual compensation. Using IMPLAN household multipliers, the estimated 
employment generated by the expenditure of those incomes is shown. The incomes were based on 
expenditure patterns exhibited by households with incomes between $25,000 and $35,000 per year.
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While the average compensation was much less than that on an annual basis, a large percentage of 
retirees and veterans have other incomes on top of the their pensions or compensation.

The 416,000 veterans and survivors created about 29,400 jobs in Colorado through their 
expenditures of the pensions and compensation. Total direct compensation and pensions from the 
VA and from the DoD was $3.3 billion in 2016. This excluded all services and benefits paid for by 
the VA or DoD. The average compensation of $7,932 annually reflects the large number of veterans 
that do not receive a pension, but do receive a disability rating of less than 100% and therefor a 
reduced monthly compensation benefit.
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Sources: Veterans and Survivors Compensation from VA State Summaries file. Military retiree compensation from the 
Sept 2015 Statistical Report of the MRS. Coast Guard veterans are paid by Homeland Security and are included in above 
figures. Employment estimated by Summit Economics using Implan.
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The retirees shown in Table 24 are already included in Table 23, as are their pensions and 
compensation.

Table 24 - Total DOD Retirees by County, 2016

County

Source: Summit Economics, LLC

DoD Contracting Trends
Following declines in DoD contracting expenditures from 2009 through 2015, it appears that the 
trend in contracting may be starting to inch up. In a recently released report “Defense Acquisition 
Trends, 2016: The End of Contracting Drawdown” by the Center for Strategic and International 
Studies, 2016 saw an increase in total U.S. contract spending of about $18 million. While the drop 
from 2009 to 2015 was qwte steep ($4M tailion to $278 billion) the mcrease m 2016 over 2015 
may signal the end of ' that decline. However, most of the $18 billion increase was for projects as 
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opposed to services. Nationwide, the Air Force was the recipient of much of that gain, followed by 
Navy and then Army projects.

Figure 5 shows total DoD contracts by year in Colorado, including both prime and subcontract 
awards. After reaching a peak of almost $8 billion in 2013, totals have been in the $6 to $7 billion 
since. Current levels however are still higher than any time before 2011.

Sum of doilarsobligaied

State of Colorado
Total Contract Awards 2006-2016

Figure 6 below, shows the totals for grants and awards. Grants and awards are usually given to 
local government, schools and universities and nonprofits. While much smaller in magnitude than 
contract awards, they make up a significant revenue source for the recipients. The past two years 
have seen significant increases in the level of those awards, to a total of $180 million in 2016.
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Sum of dollarsobligated

State Of Colorado
Total Grants, Awards and Assistance 2006-2016

Figure 7 shows contracts, awards and grants for just El Paso County since 2007. After peaking in 
2011 at $3 billion, it has dropped by about 20 percent to $2.3 billion

El Paso County 
DOD Contracts, Grants, Awards and Assistance

Figure 8 shows contracts, awards and grants for Arapahoe County since 2007. After peaking in 
2013 at $4.7 billion, it has dropped to $2.8 billion in 2015 and has since recovered somewhat to 
$3.3 billion in 2016.
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Arapahoe County
DOD Contracts, Grants, Awards and Assistance

Figures 9 and 10 show the total revenue amount for contracts, grants, and awards for Pueblo and 
Weld Counties.

Sum of obligated $

Weld County
DOD Contracts, Grants, Award and Assistance
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Sum of Obligated $ Amount

Figure 11 offers a look at which individual companies have received the largest contracts. Of the 
top ten firms, nine are aerospace related and accounted for more than 50% of total contracts 
awarded. What is not seen in this figure are awards to small companies, often the source of new 
ideas that then show up on the technology life cycle chart.
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Existing Industry Clusters by NAICS Code
One additional method of examining the formation of economic clusters is to analyze the 
USASpending.gov files and look for large concentrations of DoD contract awards in specific 
NAICS codes that are thought to represent targeted industries for the state. There are several 
clusters where the total number of firms is significant (more than 100 in computer services and 
R&D) and where the average contract let is more than $1,000,000 per firm. Research and 
Development particularly stands out with more than 115 companies receiving contract awards, 
averaging more than $8.7 million per contract.

A further examination of a wide range of DoD contracts by NAICS codes, and including sub
awards, could yield clearer opportunities for Colorado to build on already established and growing 
clusters. Building on established clusters is an example of agglomeration, or the process of growth 
within a sector, industry or technology partially based on the momentum established from previous 
growth. As a follow up effort, a deeper examination of the contract database to identify specific 
NAICS codes that pertain to aerospace could yield further important insights.
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Table 25 - 2016 DoD Contracts by Selected NAICS Codes

Other Expenditures Related to Defense
There are several other efforts, programs and expenditures in Colorado that have not been included 
in this analysis but could be. The first, the REPI (Readiness and Environmental Protection 
Integration) program, represents a land purchase whose economic impact may not be felt until a 
later date, depending on who received the revenue and how they spend it. The REPI program spent 
$4.9 million in 2016 for land acquisition around Buckley.

The Office of Economic Adjustment lists a USAFA/Peterson/Ft Carson JLUS study. Date on that 
award was not available in time for this analysis. Similarly, there may have been expenditures 
under the Community Investment program of the OEA in Colorado for 2016, but information had 
not been provided in time for the study.

Not directly related to DoD, but closely linked is Colorado’s Aerospace Industry. Colorado’s 400 
aerospace industry companies employ 25,000 workers and have a $3.4 billion annual payroll. It is 
estimated that the proportion of the aerospace industry tied to defense is about 61%, which is 
included in this analysis, however, even the 39% that is the civilian side of aerospace industry of 
Colorado can be linked to defense, either through the historic or plans for future commercialization 
of defense technology, or through the ability of aerospace firms to use economies of scale, 
economies of scope, and economies of knowledge afforded by defense contracts to compete in the 
civilian markets. The transfer of technology, talent and applications from defense to civilian use 
are considered crucial elements that Colorado can provide to civilian firms. Going forward, 
Colorado is well positioned for a new upcoming space race with Russia and China. As the state 
with the second largest aerospace industry and with United Launch Alliance’s winning a $191 
million NASA contract, this sector will continue to grow, mutually enhancing the defense and 
aerospace position of Colorado.

Colorado Space Symposium - in 2014, there were 11,000 visitors, spending between $30 and $35 
million in the state. Running those figures through impact models suggests an impact of 220 jobs, 
$8.8 million in payroll and $15 million in GRP. The Symposium draws a mixture of defense and 
civilian companies and projects, each of which needs the other to be as successful as it is. The 
Space Symposium continues to grow in size each year.
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Other non-DoD Federal Agencies - Co-Labs is a consortium of 30 federally funded scientific 
research laboratories that have a high concentration of renowned scientists working in areas such 
as natural resource management, climate change, renewable energy, photonics, and 
astrophysics. The laboratories work closely with Colorado’s research universities on basic 
research and development as well as the deployment of technologies. While only a few of these 
agencies are directly defense related, many others perform research or work that are utilized in our 
national defense. It is estimated that in 2016 Co-Labs had an annual economic impact to Colorado 
of $2.7 billion, supporting about 18,000 jobs. For the most part, the Co-Labs impact is not included 
in the findings of this report, except for the portion attributable to DoD funds.

• Cooperative Institute for Research in the Atmosphere (CIRA)
• U.S. Department of Agriculture (ARS)
• National Renewable Energy Laboratory (NREL)
• National Oceanic and Atmospheric Administration (NOAA)
• Bureau of Reclamation (BuRec)
• Cooperative Institute for Research in Environmental Sciences (CIRES)
• National Institute for Standards and Technology (NIST)
• JILA (JILA)
• Centers for Disease Control and Prevention Lab (CDC/DVBID)
• Institute for Telecommunications Science (ITS)
• National Wildlife Research Center (NWRC)
• Rocky Mountain Research Station (RMRS)
• Transportation Technology Center (TTC)
• University Corporation for Atmospheric Research (UCAR)
• US Air Force Academy (ASAFA)
• UNAVCO (UNAVCO)
• U.S. Geological Survey (USGS)
• Laboratory for Atmospheric and Space Physics (LASP)
• National Center for Atmospheric Research (NCAR)
• National Ecological Observatory Network (NEON)
• Renewable and Sustainable Energy Institute (RASEI)

Comparison of Defense Industry in Colorado vs Other States
While the DoD presence in Colorado is large, based on the number of defense personnel, 12 other 
states have more personnel than Colorado. A 2017 National Conference of State Legislators 
report listed the number of personnel by state, showing the states with the most defense personnel 
were California (269,540) Virginia (246,553) Texas (218,523) N Carobna (144,881X Georgia 
(129,463) and Florida (126,292). Colorado was listed as having 61,294 active, civilian and 
Guard/Reserve. Interestingly, ranked by percentage of state GDP dependent on the military, only 
Virginia ranked in the top 10. The other states listed as have the most defense personnel are in 
states where defense is only a small proportion of that state’s economy.

Colorado Economic Development Assistance Returns
The State of Colorado participates in a number of economic development efforts to grow and 
support the various industries of Colorado. A cursory examination of a few of those efforts 
illustrates the return on investment that the citizens of Colorado get for their investment. Given 
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the size, importance and future potential of the Defense Sector on Colorado, continued and even 
expanded State support for growth of this sector should be strongly considered.

Return on Investment from OEDIT's Advanced Industry Accelerator and 
Export Accelerator Programs
To date, the Colorado Office of Economic Development and International Trade (OEDIT) has 
awarded $8,762,261 in grants through their Advanced Industry Accelerator Program, resulting in 
first year increase in sales of the recipient companies of $14.3 million. Using an economic impact 
model, it is estimated that the state receives about $500,000 to $700,000 per year in new sales tax 
and personal income revenues due to the direct, indirect and induced effects of those new sales. 
Over 20 years the total tax revenue benefit to the state is in the neighborhood of $10 to $14 
million. If the annual increase in sales from the grant grows, the benefit becomes even greater.

The return on Investment from OEDIT's Export Accelerator Program is even more positive. 
From $117,000 in grants, it is estimated that the first year increase in sales was about $8.5 million. 
Due to the multiplier effect, the State might expect to collect about $210,000 per year more in 
sales and personal income taxes, for a 180% rate of return in just 1 year.

Return on Investment from Tourism Promotion
In 2015, Colorado spent $7.4 million to promote tourism, which in turn generated $1.13 billion 
in state and local tax revenues, and tourism expenditures of $19.1 billion (Colorado Tourism 
Office). Assuming that 40% of the total sales tax revenue goes to the State of Colorado, the 
resulting benefit/cost ratio to the state would be 24:1 (Summit Economics).

In 1992, Colorado cut their entire promotion budget of $12 million to promote tourism, which in 
turn resulted in a flowing loss of $1.4 billion in state and local tax revenues. Again assuming a 
40% state sales tax share, the lost benefit/cost ratio was 47:1 (Summit Economics).

Future State Economic Development Support Opportunities
The question that should be considered is what return on investment might the state see from 
additional investment to grow the Defense Sector of Colorado. Keeping in mind that there is 
significant opportunity for defense related business in Colorado due to the concepts presented in 
the technology life cycle illustration, Colorado should be able to see very significant returns on 
investment in targeted defense related sectors, especially as they relate to emerging technologies 
and applications. Space, cyber, advanced materials, artificial intelligence, robotics, and the 
interface between defense and many other industries presents a truly large opportunity for the 
state. Colorado has emphasized enabling technologies (software, electronics, photonics, 
advanced materials which support all industries through assistance programs that encourage 
private venture capital investment. This includes not just the production of these products and 
provision of these services, but also the development of the infrastructure that these sectors will 
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require: education, financing, transportation, housing, logistics, research and development, and 
local government.

Conclusion:
The Colorado economy is more dependent upon the Department of Defense and Veterans 
Administration than many think. Almost 1 out of every 12 wage and salary jobs are dependent 
upon them (7.5%), as is 7.4% of total labor income. In addition, personal income is enhanced 
by almost $3.3 billion from military retiree and veteran pensions and compensation. With a total 
labor income of $220 billion, the combined Defense sector related income of about $16.3 billion 
represents a sizeable percentage of total income.

Impacts are also spread out more widely than commonly assumed. About half of the DoD 
impacts occur in El Paso County (49%), with the most of the rest spread along the front range. 
While uniformed personnel are concentrated in El Paso County, DoD contracts are let across 
much of the state. The same is true for VA facilities, Tricare medical expenditures and 
veteran/retiree pensions and compensation in that they comprise an important economic driver 
in many smaller counties.

The 2015 study examined the risk of a future Base Realignment and Closure (BRAC) to 
Colorado military installations, and concluded the risk to Colorado was low. The 2017 study 
adds additional detail to elements of the economic impact of the DoD, plus assesses the impact 
of the VA and retirees/veterans. The additional analysis shows that the diversification found in 
the 2015 study is actually even greater, and therefore reduces the risk of a significant and 
damaging economic downturn from defense reductions.

Colorado shows significant diversity in providing national defense facilities and services, and 
enjoys growing presence in related fields such as aerospace, artificial intelligence and cyber. 
The opportunity to grow existing emergent clusters exists, although an intentional effort must be 
made to capture those opportunities.

The 2017 study also shows that the economic impacts are widespread both geographically and 
across all occupational categories. Coloradoans benefit from the presence of the Defense Sector, 
even if their occupation appears not to be remotely connected to defense. Local employment, 
incomes, sales and tax revenues are all enhanced by the Defense Sector.

Detailed recommendations are not included as part of this study, but in general, the State of 
Colorado, its political subdivisions, the business and professional communities and citizens of 
all walks of life can benefit from careful consideration of the benefits of supporting and growing 
the presence of the DoD, and from the development of a strategic growth plan that recognizes 
economic concepts of agglomeration, the technology life cycle, cluster growth, support of 
advanced R&D and education, the benefits to the entire state, and the competitive environment 
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from other cities and states across the nation to capture the emerging technologies and 
applications.

In short, the economy of 2040 in Colorado can be positively impacted by understanding the 
opportunities and challenges and capturing those opportunities presented by the changing 
technological element of national defense.

SECTION 4

Data Sources, Methodology and Approach

This report entails the use of a significant number of data elements from a variety of data sources. 
Many of the data sources were available in a format that could easily be modeled, while others 
required reformatting, interpretation, use of assumptions and approximations.

Whenever the data inputs were not clearly available and required the use of assumptions or 
approximations, conservative assumptions were made. As an example, obtaining a definitive 
amount of military construction at a given base or in a given time period was relatively difficult. 
Each military installation provided an estimated dollar figure for ‘milcon’ (military 
construction), however, since military construction is planned and coordinated through the Army 
Corps of Engineers, the Corp of Engineers totals were obtained and compared. In many instances 
the amounts varied significantly between the two sources. Additionally, since construction is 
performed by private contractors, the contracts would show up in the USASpending.gov reports, 
which again yielded a third set of construction amounts. For this analysis, when the amounts 
were significantly different, the lowest value amount was used.

The following date sources were utilized in this analysis:

Military Installations -

Each of the installations, except for the Pueblo Chemical Depot, was able to provide its own 
economic impact analysis which include the number of uniformed and civilian personnel on 
base. In some cases, wages were also provided and used in place of the calculation of wages by 
generated by IMPLAN, that then drive the indirect and induced impacts. The wages provided 
were not broken down between military and civilian. On-installation contractor wages were not 
included, as they are accounted for through the DoD contractor analyses.

Unlike all other sectors, the IMPLAN code for Federal Government installations does not include 
an induced component. To capture this impact, the expenditures by the installations were 
modeled separately. The military installations provided expenditures for services in total. Some 
of the installations broke out expenditures for major categories such as utilities, health care, 
education, and “other”. Other expenditures included both expenditures made under contract, 
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which will show up in the USASpending.gov report, and expenditures made with purchase cards 
or direct billing. In order to not double count expenditures, all amounts were reduced by 50% 
except for health care, in order to eliminate the portion that would be picked up through the DoD 
contractor analysis. Health care contracts did not show up in the contract lists, and therefor were 
modeled in full.

The Chemical Spill Emergency Program Office provided specific employment and expenditure 
data for Pueblo County. The Pinon Canyon Maneuver site also provided site specific data.

An unknown amount of “Black Budget” expenditures are not included in this report due to the 
unavailability of the figures. It is thought that there may be other federal or civilian employment 
through agencies such as the National Geospatial Intelligence Agency and the National 
Reconnaissance Agency, as well as other federal programs primarily concerned with non
defense missions. A rough estimate of employment at the Aerospace Data facility at Buckley 
was included however, although expenditures at that facility were not.

DoD Contractors -

A separate modeling effort was made to determine the impact of spending by the DoD for 
contracts. While the installation economic impact reports included employment for DoD 
contractors, they only included those personnel that worked on the installation. Because much 
DoD contract work is done off-base, the DoD contractors reported by the installation were left 
out of the military installation analysis but were captured in full through the DoD Contractor 
portion of the analysis.

A variety of DoD expenditures occur throughout the state. The primary file for DoD contracts 
is for DoD prime contract awards by place of performance. Place of performance is thought to 
capture contracts that may be awarded to a company with its headquarters in another state, but 
with local Colorado offices where the work is done. An additional file captured was the DoD 
Contract Sub-award by place of performance file. A third data file used was the DoD grants and 
assistance awards. A total of more than 26,000 contract and award actions were downloaded.

Each file was sorted by place of performance city, then tagged to the appropriate county. The 
dollar amount appropriated for FY2016 was captured, as was the NAICS code for each action, 
and then mapped to the appropriate IMPLAN code. A list of the IMPLAN codes that made up 
95% of the totals contracted was then prepared.

The dollar amounts of the top 95% of contracts was then run through IMPLAN, with the resulting 
direct, indirect, and induced employment, labor earnings, value added, and output entered into 
the main impact analysis spreadsheet that is linked to all report tables. This was done for the 
four counties that had military installations, as well as another six counties that had significant 
DoD expenditures on contracts.
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Veterans Administration -

The primary data source for the VA is the VA’s GDX report. This report lists the number of 
veterans in the state by county. It also provides total VA expenditures for: compensation and 
pension, construction, education/vocational rehabilitation and employment assistance, loan 
guarantees, general operating expenses, insurances and indemnities, and medical care. 
Education and rehabilitation programs include the GI Bill, the Vocational Rehabilitation and 
Education Program, the Dependents’ Education Assistance program and Fry Scholarships.

Other than compensation and pensions, each expenditure category was assigned one or more 
IMPLAN codes, and then run through the IMPLAN impact model to produce estimates of jobs 
and earnings by county. This was done for the four counties with military installations, as well 
as for an additional three counties with significant VA expenditures. The impacts on the balance 
of Colorado’s 64 counties were produced using an overall average ratio. Compensation and 
pension impacts are estimated separately under Veterans and Military Retirees.

Tricare Expenditures -

Approximately $360 million in Tricare expenditures are captured in the military installation 
budgets, however a much larger amount of Tricare dollars are spent in the state, paid directly to 
health care providers by the DoD. Total expenditures in Colorado was also obtained. To avoid 
double counting for Tricare expenditures at installations, the difference between the statewide 
total and the amounts spent through the installations was run as a separate impact. Total Tricare 
expenditures in Colorado were approximately $1.06 billion. All Tricare expenditures were 
distributed through four different health care NAICS codes for the analysis.

Veterans and Military Retirees -

The compensation paid through the VA to veterans is only a portion of the total veteran and 
retiree total. Military retirees are also by definition veterans, however they receive compensation 
from the DoD above and beyond that from the VA. Military retiree survivors also receive 
compensation. In total, the VA pays Colorado veterans about $1.68 billion. The DoD pays 
military retirees and survivors another $1.5 billion.

The total incomes to veterans and retirees equaled about $3.2 billion in 2016. That income, when 
spent, creates additional economic impacts. Using the household income multipliers for 
households earning between $25,000 and $35,000 per year, the total induced job, labor income, 
value added, and output was estimated from the veteran and retiree income totals. The 
distribution of total household income for veterans is not known, so using the $25,000 to $35,000 
range was a reasonable compromise between assuming veterans only live on their pensions, and 
veterans earn as much as the average household income of Coloradoans. Different brackets 
have different expenditure patterns, thus different impacts, however choosing the mid to low 
range yielded a relatively conservative impact.
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Data Sources -

The list below presents the primary data sources used for this study. The data are made up of a 
mix of FY 2016 and calendar year 2016, due to the differing reporting practices of the sources. 
Additional sources were used in order to clarify data and definitions, assist with allocations into 
categories represented in NAICS and IMPLAN, provide background explanations into budgeting 
and categorization decisions, and provide general guidance on the overlapping roles of various 
agencies in healthcare, education, and construction.

- Ft Carson FY 16 Economic Impact Report and USAG Fact Sheet as of Feb 17
- Peterson AFB Economic Impact Report
- Schriever AFB Economic Impact Report
- Buckley FY 16 Economic Impact Report
- USAFA FY 16 EIS
- USASpending.Gov
- US Army Corps of Engineers, Colorado office
- Bechtel Chemical Weapon De-Militarization Project Office
- PuebloPlex
- Pueblo Chemical Storage Emergency Preparedness Program Office
- Bureau of Labor Statistics Industry Employment profiles
- Colorado Department of Military and Veterans Affairs
- US Census
- Colorado Department of Revenue
- Bureau of Economic Analysis
- El Paso and Arapahoe County Assessors
- CoreNet
- FY 16 DoD Tricare Report to Congress
- The office of Congressman Doug Lamborn
- The office of Senator Michael Bennet
- The office of Senator Corey Gardner

Overall Methodology -

The primary methodology used was to gather and input all expenditures into impact models 
create with IMPLAN. IMPLAN is a widely used proprietary impact modelling system and 
generally accepted for use in both the government and private sector.

Impact models were run for numerous individual sets of inputs. Models were most often run at 
the county level, and then combined into a statewide total. For example, separate runs were 
made El Paso County for first, military installation employment. Another run was then made 
for the non-contract operations. This was needed since the federal government multipliers do 
not include an induced effect. A third run was then performed for DoD contracts, across a 
number of NAICS codes. A fourth run was made for VA operations in El Paso County, while a 
5th run was made for the household earnings by veterans and military retirees. The same was 
also done for Arapahoe, Greeley and Pueblo Counties. Additional runs were done for other 
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counties within the state that had significant VA or DoD contract expenditures. Representative 
runs were also completed to determine impacts within other counties with smaller VA or DoD 
contractor expenditures. Each run produced estimates of the employment, earnings, value 
added, and total output, as well as induced and indirect impacts by industry.

Colorado sales tax revenue impacts were estimated by modelling labor incomes times assumed 
percentages spent on taxable goods and services times the state sales tax rate. Business and 
personal income tax revenue estimates were based on State averages, modified for exclusions 
and differences such as the percentage of military personnel that claim Colorado as their home 
state.

The analysis began with analysis of the economic impact reports provided by each military 
installation in the state. The reports generally contained a count of military personnel, civilian 
employees, operating expenses, payroll, and on-site DoD contractors. On-site DoD were 
excluded at this step because they are included in the overall DoD contractor analysis step. 
Civilian employees were then split between professional and non-professional categories to 
account for differing multipliers. Operating expenditures were split into ten NAICS codes to 
represent the variety of impacts from different spending types.

DoD contracts were downloaded from USASpending.gov. Contracts and subcontracts let by 
the Department of Defense were limited to those that indicated Colorado as the place of 
performance. It is unknown how much contract work is awarded to a firm in another state, but 
performed in Colorado. Any such work is not included in this analysis. The DoD contracts were 
sorted first by county, and then by NAICS. The NAICS that made up 95% of the total were then 
entered into the IMPLAN models, with the output increased by 5% to account for the remainder. 
The remaining NAICS codes numbered in the hundreds for El Paso County and in the dozens 
for Arapahoe County.

National Guard estimates were the same ones used in the 2015 study, as updated information 
was not made available. The original estimates were based on Census estimates of employment 
types.

Estimates of the number of veterans by county were made by comparing the known zip codes of 
veterans with a zip code by county table. Estimates of military retirees were provided by the 
DoD. Amounts of VA expenditures were provided by the VA in the 2016 GDX report, and 
were broken down into five categories, one of which (Medical Care) was subsequently broken 
down into four separate NAICS codes by the research team.

Incomes for veterans and military retirees consisted of pensions and compensation provided to 
veterans, provided by the VA, and compensation provided to military retirees provided through 
the Statistical Report of the MRS. Coast Guard pensions were also included although they are 
paid by the Department of Homeland Security.
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Detailed occupational data were estimated by converting the employment impacts by NAICS 
into occupational demand by NAICS as determined by the Bureau of Labor Statistics. Office 
space and housing demand were estimated using industry average demand per employee, 
adjusted for on base office space and housing supply.

Trade flow runs were estimated by comparing the impact of specific employment by types for 
one county, with the impacts for the same input but at the statewide geography. Detailed trade 
flow runs were completed for the 2015 study and were used as the basis for the 2017 study.

Key Definitions -

- Direct, indirect and induced refers to the level of the impacted economy. Direct 
consists of firms and entities whose impact is being modeled. Indirect and induced 
industries generally move in concert with direct industries through multiplier effects. 
Indirect activities sell goods and services to the direct entities. Induced activities 
result from employee expenditures among direct and indirect employees as well as 
subsequent rounds of economic multipliers.

- Basic and non-basic are usually the same as primary and secondary industries 
respectively. Industries that derive revenues from outside the region (via exports) 
are basic, while non basic derives revenues for inside the region through the 
multiplier. Many firms are a mix of basic and non-basic.

- Employment us wage and salary employment, excluding proprietors.
- Labor income is wages and salaries excluding proprietors’ income.
- Value Added includes labor income and profits and generally equates to GDP when 

total for all sectors.
- Output is all revenue to firms and organizations.
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