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ABSTRACT 

 
 
 

GOVERNMENT CONTRACTS AND THE ORGANIZATION OF FIRMS 

Hina Kazmi, Ph.D. 

George Mason University, 2016 

Dissertation Director: Dr. Laurie Schintler 

 

Government is a market maker in which it sets own demand and prices by 

contracting out a wide array of its functions. Government contracts are usually long-

term with various levels of asset specificity. Transaction Cost Economics treats these 

factors as contractual risks for opportunism, ex-post. Firms organize themselves to 

safeguard from such risks, but government is often exposed to them since it mostly 

buys goods and services instead of producing them in-house. Using government 

satellite programs, this research examines the market for government contracting from 

the context of contracts, contractors and programs. The research is organized in three 

papers: (1) Distribution of Risks in Government Contracts (2) Buyer-Seller Networks 

in the Market for Government Contracting, (3) Cost of Contracting-out Program 

Management. The research provides a general framework to analyze various market 

sectors associated with government contracting.  
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EXECUTIVE SUMMARY 

Government contracts out a wide array of its functions, ranging in hundreds of 

billions of dollars annually, thus greatly influencing the market system. Although outsourcing 

of public programs and services is not a new phenomenon, this trend has significantly 

increased since the late 1990s. Accordingly, there has been a growing body of research to 

study the cost-benefit tradeoffs of outsourcing public functions and whether there is 

sufficient oversight of contractor performance and accountability.  

In three separate papers, I examine the market for government contracting using 

government satellite programs. I analyze how firms behave in terms of contractual risks, 

inter-firm networks, and program management. The research is embedded in Transaction 

Cost Economics principles and is inspired by the works of Ronald Coase and Oliver 

Williamson who consider contractual hazards central in determining boundaries of firms. 

With this research, I hope to contribute to the public policy debate about government’s role 

as a major buyer in the market system and its institutional implications. 

In the first paper, I examine the distribution of contractual risks in government 

contracts. I show that risks tend to shift away from large government contractors partially 

down to lower tier suppliers, but primarily public bears most the contractual risks as 

government’s role has evolved into a coordinator of contracts and contractors rather than 

coordinator of public programs and services.    

In the second paper, I analyze government (buyer)-firm (seller) and inter-firm 

affiliation networks. The network structure reveals a Zipf’s like distribution with Matthew 
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Effect, meaning there are a handful of prominent firms who tend to win disproportionately 

more contracts as compared to smaller firms. The research also shows a highly sparse and 

disconnected network in which government programs operate in silos like organizational 

structure. This leads to duplicative processes and information asymmetry that favors a 

handful of large contractors.   

In the last paper, I examine the impact of utilizing contractor support personnel in 

place of federal employees on the overall management of public programs in terms of 

performance and cost. I show that programs increasingly contract out management 

functions without any noticeable improvements to program performance. The number of 

federal employees tends to have the greatest association with improved performance.   

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 



 

3 

 

 
 
 
 
 
 
 
 
 
 
 
 “If the market system is a dance, the state provides the dance floor   
  and the orchestra.” 

         -Lindblom (The Market System)  
 
 .   
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THE DISTRIBUTION OF RISKS IN GOVERNMENT CONTRACTING: BIGGER 

IS BETTER BUT MORE IS LESS  

 
 
 
 

Abstract 
 

Contracts in the public sector usually entail risks in form of asset specific 

requirements with long-term commitments. Transaction cost economics treats these factors 

as contractual risks for opportunism, ex-post, due to incomplete contracts. Using contractual 

data for civil satellite programs, I examine risks in terms of the contract types that the 

Federal government usually procures. The research shows that as firms get bigger and 

outsource more, they tend to acquire less risky government contracts and partially shift risks 

down to lower tier suppliers. However, Government in an effort to spread programmatic 

risks, tends to assume the greatest level of contractual risks. It does so by being a 

coordinator of a wide range of contracts and primarily procuring risky cost plus contracts for 

asset specific goods and services. The research highlights two significant outcomes as a result 

of how risks distribute across Primes, Subcontractors and government. First, it leads to 

concentration of competition among a handful of large to very large contractors, which 

ultimately incentivizes rent yielding tendencies. Second, government has an exceedingly weak 

argument for issuing cost plus risky prime contracts when primes tend be mostly system 

integrators while subcontractors and government absorb majority of the subcontracting risks 

for major sub-system components.   
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  Introduction 1.1.

Government contracts are usually long-term with various levels of asset specificity. 

Transaction cost economics (TCE) considers these factors as ex-post contractual risks for 

opportunism, such as rent yielding. The risks stem from incomplete contracts due to 

bounded rationality. Firms organize themselves to safeguard from such risks by controlling 

their boundaries. But, government is exceedingly exposed to them since it mostly buys goods 

and services instead of producing them in-house. Government also tends to be a risk-averse 

buyer and tends to spread programmatic risks across various contracting entities. 

This research is based on the contractual data for 35 government programs for 

design, development, mission system integration, testing, and launch of satellite systems. 

Typically, the majority of the program cost is expensed during these phases including 

execution of most of the contracts. I examine ex-post contractual risks in terms of contract 

type, namely Cost Plus and Fixed Price. Government satellite programs normally entail 

unique requirements that differ from industry standards. Thus, contract type provides a 

direct examination of risk allocation within the context of TCE. 

Research Question: What is the distribution of risks in government contracts and what 
are its determinants? 

The research shows that in an effort to spread programmatic risks, government 

tends to assume various levels of contracting risk. While government awards prime contracts 

for end-to-end system integration for most of its programs, it also subcontracts for 

technically complex asset specific goods and services rather than delegating such 

subcontracting requirements to the respective Primes. As a result, it alleviates Primes from 

additional contracting risks, such as unforeseen technical issues or late deliveries and puts 
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that burden on government. Thus, the more government contracts-out, the more it increases 

its risks that are inherent in contracts due to TCE. Second, the contractual risks in 

government contracts tend to shift away from prime contractors partly towards lower tier 

suppliers through fixed price contracts, but primarily towards government through cost plus 

risky prime contracts. The bigger the firm, the less contractual risk it tends to carry.  

The research is unique in that it focuses on government acquisitions in the context 

of institutional economics. Most current scholarly research either focuses on overall 

programmatic performance or public contracting as a broader risk to government functions. 

I focus on the discussion of risks by examining contracts in individual programs that 

government tends to procure. My research highlights that over the years government’s role 

seems to have evolved into mostly a coordinator of contracts and contractors instead of 

focusing on minimizing risks in public acquisitions. As a result, public bears most of the 

burden of programmatic cost growth and delays. I conclude by questioning the validity of 

procuring large prime contracts as cost plus since prime contractors tend be mostly system 

integrators. Furthermore, they tend to shift contractual risks down to lower tier suppliers 

through less risky (for buyers) fixed price subcontracts. Consequently, this impacts the 

potential for diversification and growth for lower tier subcontractors, limits the competition 

for existing large prime contractors, and incentivizes rent-yielding.  

  Transaction Cost Economics and Ex-Post Risks in Public Contracting 1.2.

The institutional economics approaches the organization of firms as a matter of 

contracts rather than market choice driven by prices (Williamson O. E., 2002). In his seminal 

paper, “Nature of Firms”, Ronald Coase (1937) argues that managing contractual risks is the 
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fundamental reason why certain market transactions are vertically integrated creating 

boundaries of firms. Transaction cost economics (TCE) focuses on contractual risks due to 

“bounded rationality” which precludes from writing complete contracts and mitigating 

contractual uncertainties, ex-ante (McEachern, 1997).  Oliver Williamson (1975) (1979) 

argues that in the presence of incomplete contracts, management cost is imposed to 

safeguard against opportunism ex-post – which either party in the buyer-seller relationship is 

exposed to. Demsetz (1988) adds, “Profit becomes a pure ex post residual that derives from 

the unforecastable way in which these uncertainties resolve themselves.” Nordberg and 

Verbeke equate transaction costs are to economics what friction is to physics (1999). North 

describes them as a critical determinant of economic activity (1991).  

The likelihood for opportunism is generally associated with specialized and unique 

investments that either of the bargaining party makes, namely “asset specificity.” Unique 

assets and capabilities yield more opportunities for moral hazard, adverse selection, and sub-

optimal performance (Williamson O. E., 2000, pp. 601-03). Williamson describes four types 

of asset specific investments that incentivize opportunism (Joskow, 1991, pp. 126-7): 

 “Site Specificity”: When buyer and seller make ex-ante agreement to deploy 
“immobile” assets at a specific site.  

 “Physical Asset Specificity”: When one or both parties invest in assets unique to the 
transaction at hand that cannot be easily re-deployed for alternative use. 

 “Human Capital Specificity”: When personnel and skills are unique to the transaction 
at hand that cannot be easily employed from another firm.  

 “Dedicated Assets”: When a supplier makes a significant investment with the 
expectation of selling large quantity of goods to the same buyer.  
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Williamson’s focus on opportunism is rooted in the behavioral weakness of 

economic agents to self-govern especially when contracts allow for rent-seeking 

opportunities (1993). To Foss (1996), firm’s knowledge is a determinant of how it may 

organize itself to handle uncertainties. This is partially because firms produce at varying 

levels of quality. He also agrees with Posner, Conner, Kogut and Zander (1992) (1996) that 

the technical knowledge and specialized assets allow firms to become competitive. Foss 

favors incorporating knowledge-based theory into understanding firm boundaries to the 

extent that opportunism and TCE remain as the core motivation behind firms. So, where 

knowledge-based theory of firms treats asset-specificity as “creator of positive”, the TCE 

views it as “avoider of negative” (Conner, p. 139). Conner and Prahalad seek a middle 

ground by proposing “knowledge-based transaction cost” as the synthesis for boundaries of 

firms. Their argument is rooted in “asymmetric” knowledge (of process and technology) 

among the networks of firms which leads to differentiating transaction costs that ultimately 

gives one firm an edge over its competitors.  

The asset specificity, more common in government acquisitions, obligates both the 

buyer and the seller to be locked-in until contract completion. Such a relationship of 

dependency creates the potentials for “appropriable quasi rents” (Klein, Crawford, & 

Alchian, 1978) and holdup cost. The quasi rent is the best value an investor can get for the 

money regardless of the terms of the original contract. If the contract is not renegotiated, the 

benefiting party is in the position to holdup production or services. Such opportunistic 

tendencies can arise due to incomplete and unclear contracts with weak safeguards to protect 

against uncertainties (Williamson O. E., 2000).   
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 Government as Buyer in the Satellite Manufacturing Industry 

The aerospace and defense industry is dominated by government’s actions as a 

regulator and a major buyer thus greatly influencing the market demand for satellites. 

Together defense and civil space budgets constituted roughly 50-55% of total discretionary 

spending between years 2000 and 2010 (OMB, 2012). According to Organization for 

Economic Co-operation and Development (OECD, 2011) and Space Foundation (2011) 

reports, the space industry continued to show growth after the 2008 economic crisis. The 

reports attribute this growth the ever-growing commercial demand for satellite services, but 

primarily due to a rise in nationally strategic purpose of space systems (OECD, 2011, p. 10). 

Warf describes the strategic importance of satellites as a “system of surveillance without 

walls, windows, towers, or guards” (2006, p. 386). According to Euroconsult-EC, in 1990 

there were about a dozen nations with dedicated civil space programs (Bochinger, 2008). 

Today, there are over fifty nations with space budgets (Euroconsult-EC, 2011) with Europe, 

China, and India specifically growing their budgets in recent years (Kaufman, 2008) (Malaval 

& Benaroya, pp. 1-2) (Levy & Terleckyj, 1983).  

In Figure 1, I show national budgets, both civil and defense, as an average over six 

years between 2005 and 2010. The U.S. budget leads by leaps and bounds compared to the 

rest of the world making up about 78% of the total global national space budgets, the 

European region has the second largest space budget, about 10%, followed by Japan in the 

third place at 4% (Foundation) (Euroconsult-EC) (SIA) (ESPI, 2011).  

 

 

 



 

10 

 

 

Figure 1: National Space Budgets  
(Civil & Military in $Billions) - Data shows average over 6 years, 2005-2010 – and excludes human space flight 
budgets. The U.S. government as a buyer has the largest satellite and other non-human space budget. Source: 
Euroconsult-EC (2011) Report 

 
 
 
Government satellites often serve dual purposes, civilian and defense, thus blurring 

the boundaries between civil and defense contracts (Bromley, 2004). However, most of the 

defense satellite programs are “classified” for security purposes, thus creating a gap in the 

market data at a detail level. This research is based on civil satellite programs using publicly 

available procurement and program data. For civilian purposes, the National Aeronautics 

and Space Administration (NASA) mainly coordinates the management of programs for 

other Federal agencies, such as the National Oceanic and Atmospheric Administration for 

its weather satellites, and the Department of the Interior for the remote sensing satellites. In 

addition, NASA manages satellite programs for its own scientific mission objectives.  

 Sellers - Prime and Subcontractors 

A healthy and stable global demand for satellite services leads to a healthy satellite 

industry. Most of the satellite firms maintain a combination of design and development 

capabilities at the systems, sub-systems, and at component level, with some firms acquiring 
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more government contracts than commercial and vice versa. As the U.S. government is the 

largest buyer of space hardware, the U.S. firms also dominate the satellite manufacturing 

industry as sellers. The graph in Figure 2 shows a comparison between the U.S. satellite 

manufacturing revenues as compared with the rest of the world including Europe.  

 
 

 

Figure 2: Satellite Manufacturing Revenues U.S. vs. Rest of the World  
The chart shows that the U.S. satellite industry is highly competitive; it generated more than 50% of manufacturing 
revenues worldwide immediately prior and after the recession in 2008. Source: (Futron, 2008) (2011) (SIA, 2011) 

 
 
 

Being highly technical, the satellite industry has significant barriers to entry. 

Generally speaking, the key enabling factors most space firms need are (a) highly technical 

workforce and specialized infrastructure (b) the ability to conduct cutting-edge R&D (c) 

large upfront investment into specialized infrastructure (d) ability to absorb costly launch 

and on-orbit operations risks, and (e) capacity to comply with government and international 

regulations and design requirements (Malaval & Benaroya, 2002, pp. 1-2) (Johnston & 

Cordes, 2003) (Szajnfarber & Weigel, 2010). As a result, there are only a handful of firms in 

the world who have the capital and the expertise to manufacture space hardware and provide 
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space related services. Thus, technically strong firms can maintain a long-term stable market 

position with a little risk of new competition (MSU, 2008) (Scott, 1993).  

In addition to large prime contractors, Europe and the U.S. also have a large number 

of spacecraft suppliers. Even though many of the satellite and other aerospace primes are 

common between commercial, civil, and defense contracts, it is not necessarily the case for 

suppliers. Satellite hardware is usually built to very stringent technical standards to withstand 

harsh space environment and requires specialized technical expertise and manufacturing 

capabilities. Also, the Primes sometimes choose to build some of the lower tier hardware in-

house rather than outsourcing it.  

There are many reasons for it, may be a prime has a certain core capability and/or 

the terms of a satellite order could have monetary incentives for on-time delivery that could 

orient a prime to make instead of buy to reduce cost and schedule risks. Masten (1984) 

conducted an empirical study of a defense contract which included 1,887 components each 

of which he identified as either made internally or sub-contracted by the prime contractor. 

He grouped the components under three variables: “asset specificity”, “site specificity”, and 

“complexity” of design. The results of his probit model showed that components associated 

with asset specificity and complexity were positively associated with internal production with the 

prior maintaining the greatest influence in making the components in-house. The variable on 

site specificity although statistically significant, had the least influence in the make-buy 

decisions. On average, 92% of the components with both asset specificity and complexity 

were made in-house, while only less than 1% of components with neither of these attributes 

were made internally.  
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 Contractual Risks in Government Satellite Programs 

The contractual risks for government exceed the traditional transaction costs of 

writing and monitoring contracts in the market system, mainly because it tends to contract 

out more asset-specific goods and services. Brown and Potoski (2003) also relate “goal 

incongruence” as contractual risks for government. Since, firms are motivated to maximize 

their profits by providing government deliverables at lowest possible cost, it puts the public 

at risk of receiving lower quality services. The Federal Acquisition Regulations (FAR, 2014) 

specifically requires oversight of contractors when contract value is large, when there is a 

potential for “first mover advantage” for follow-on work, or when components are 

technically unique and not consistent with market prices. These policies align with 

Williamson’s emphasis on incorporating contractual safeguards due to specialized assets and 

long-term contracts (1979).  

While commercial programs usually range between two to three years from 

preliminary design to satellite launch, government satellite programs tend to be long-term 

and can last up to 10 years or more. This is primarily due to two reasons: first, government 

satellites usually involve development of unique and new technologies with more 

uncertainties, as opposed to commercial satellites that rely on heritage designs; second, 

government tends to deviate from industry standards and creates its own more conservative 

technical standards that result in longer development and integration times.  

The contractual uncertainties tend to increase in long-term contracts (Coase, pp. 

391-94). First, buyers are often not able to fully specify the contractual requirements, ex-

ante, beyond the near-term. Second, government programs often suffer from scope creep or 

unforeseen technical or political complexities, ex-post. The latter is usually due to budgetary 
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impacts in terms of what congress appropriates year to year. Additionally, Masten 

specifically cautions against “procurement hazards” in complex contracts where 

opportunism is present in form of “buying-in”. In such cases, contractors can bid low 

and win with hopes that the cost can be recovered ex-post or with the follow-on work. 

These conditions are especially likely in space and defense contracts due to the long-

term asset specific dependency on suppliers. 

Another aspect of government risk is its tendency to subcontract major components, 

namely Government Furnished Equipment (GFE). Instead of relying on Prime contractors 

to subcontract out or make in-house, government tends to absorb the subcontracting risks. 

The GFE is normally for asset specific technical goods and/or services that are typically 

required to complete the overall satellite system integration and eventual launch. The FAR, 

Subpart 44.1, specifies terms for primes regarding the selection and management of 

subcontracts. However, government often shifts this contractual risk on to itself with two 

important consequences: first the burden of transaction costs and procurement risks that 

otherwise would be managed by the Primes is shifted to government; second, government 

assumes the responsibility for timely delivery of GFE to the Primes for system integration, 

thus also assuming the cost of any program delays or other cost growths. These 

programmatic risks become especially pronounced when the prime contracts are cost plus.  

Government mostly awards two main types of contracts for non-commercial goods 

and services, Fixed Price and Cost Plus1. In the prior, government commits to paying fixed 

                                                 
1
Government also awards other types of contracts such as Time and Material and Indefinite Delivery and 

Indefinite Quantity (IDIQ). These are typically for procurement of services or serve as umbrella contracts 
under which government issues multiple task orders to purchase goods and/or services. My research does not 
focus on these contract type specifically as most contracts in the dataset are either Fixed Price or Cost Plus. 
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price for delivery of goods and/or services, and any additional cost, ex-post, is borne by 

contractors. In Cost Plus contracts, government agrees, ex-ante, to pay in full the costs 

incurred by a contractor during the life of the contract including any fees and profits as set 

per contractual terms (FAR, 2014).  

There are multiple variations of these two contract types depending on incentives 

and fees that government chooses to impose on a contractor. They range from Firm Fixed 

Price (FFP), which are most risky for sellers, to Cost Plus Fixed Fee (CPFF), which are most 

risky for buyers (FAR, 2014)2.  

 
 

Figure 3: Buyer-Seller Risks in Fixed Price vs. Cost Plus Contracts 

 
 
 
Advocates of cost plus contracts argue that the accounting requirements under such 

contracts allow greater government scrutiny of contractors’ activities, which incentivizes 

better contractual performance; whereas, the fixed price contracts incentivize cost 

efficiencies but not performance (Berends, 2000). The critics argue that government 

generally lacks the procurement and accounting resources to adequately assess cost overruns 

that are typically associated with cost plus contracts (Driessnack & David, 2004) (Berrios, 

                                                 
2Government contracts are often a combination of Fixed Price and Cost Plus, such as: Fixed Price Incentive 
Fee (FPIF) includes adjustment for profits based on performance criteria; Fixed Price Award Fee (FPAF) 
includes additional award above fixed price that is measured based on overall performance and but cannot be 
easily specified as incentive fees; Cost Plus Award Fee (CPAF) includes additional fee that government 
objectively assess and cannot be specified to measure performance; Cost Plus Incentive Fee (CPIF) includes 
adjustment of initial fee later based on the total allowable cost vs. target costs (FAR, 2014, pp. , Subpart 16.4).  

Risky for 
Sellers 

Risky for 
Buyers 

  FFP     FPIF     FPAF     CPAF     CPIF     CPFF 

Fixed Price                Cost Plus                                  
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2006) (Sclar, 2000) (Guay, 2007). In addition, Sclar argues that cost plus tends to exceed the 

cost of government providing the services directly (Sclar, 2000, pp. 82-84). 

 Research Hypotheses 

Based on the risks discussed with government contracting, I analyze for the 

following two hypotheses: 

Hypothesis 1: The contractual risks tend to shift away from large prime contractors 
towards government in form of less risky Cost Plus contracts and down to suppliers in 
form of risky Fixed Price contracts.   

Hypothesis 2: As a risk averse buyer, government tends to spread programmatic risks by 
coordinating a greater number of contracts per programs and acquires more contractual 
risks as a whole. 

  Data and Method 1.3.

 Data 1.3.1.
 

This research is based on the examination of contracts for 35 government programs 

for design, development and launch of space hardware and span over the past 30 years. I 

describe the criteria for selecting the programs and the multiple data sources in the for 

research data in the Appendix. 

Dependent Variable 

I use Contract Type as a measure of contractual risks. Since, government satellite 

programs are normally long-term combined with technical uncertainties and various levels of 

asset specificity as compared to commercial programs, contract type provides a direct 

examination of risk allocation in government contracting. 

Independent Variables 
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 I analyze the distribution and determinants of contractual risks by controlling for a 

combination of program, contracts, and contractor variables. I choose these variables to 

examine the risks in multiple contexts that span over time and represent buyer-seller 

interactions with respect to contracting level, firm type, size and its make and buy choices.  

 

Table 1: Summary of Variables - Risk Analysis   

Variable Name Description 
Variable 

Type 

Contract Type  
Dependent Variable with Values: Fixed 
Price, Cost Plus, Other, Mix 

Categorical 

Launch Year 

 

Range between 1986-2018 Discrete 

Decade 
Decade 1=1986 - 1995   
Decade 2=1996 - 2005  
Decade 3=2006 - present 

Ordinal 

Program Size 

 

1 < $250M           
2 = $250–500M 
3 = $500M–1B     
4  > $1B 

Ordinal 

Prime or Sub PC=1  Subs=0 Binary 

Tier  
Tier 1=Direct Govt. Contracts 
Tier 2=Primes’ Major Subcontracts 

Ordinal 

Firm size 

 

Very Small, Small, Medium, Large, Very 
Large 

Ordinal 

Make Ratio  Percentage Serial 

Govt. 
Furnished 

Equipment 
 Contract Count identified as GFE Count 
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 Launch Year is the year of satellite launch. 

 Decade reflects the programs that are selected from over the past thirty years.  

 Program Size represents four categories of total estimated program cost. I use this 
variable in regression analysis only.  

 Prime vs. Subcontractors distinguish between two types of contractors in this research. 
The Primes are specifically those that have contract(s) for the overall satellite Mission 
System Integration & Testing (MSIT): 

 The MSIT work is the largest cost component in every program. It encompasses end-
to-end system level integration of all hardware and software. The MSIT phase 
concludes the satellite development and launch phases. 

 A total of 32 out of 35 program in the dataset are “buy” programs, meaning 
government has outsourced the MSIT to a Prime contractor. 

 There is only one Prime contractor, but multiple MSIT related contracts per program. 

 Primes also have non-MSIT contracts in other programs in which they are not the 
Primes.  

 All non-Prime contractors are called Subcontractors (SCs or Subs) in this paper. 
There are total of 12 Prime contractors and 4,387 Subcontractors in the dataset.  

 Contract Tier reflects two levels of contracts as described in the table above. 

 Firm Size ranges from very small to very large. The DOC’s Space Deep Dive survey 
defines firm size based on average annual sales between years 2009 to 2012 (BIS, 2014).  

very small < $10M    small = $10-50M    medium = $50-250M 
large = $250-1B        very large > $1B 

 

The small to very small firms include a wide range of small business and disadvantaged 
8(a) firms per the DOC survey data. My research does not specifically focus on this 
factor, but only on firm size and whether it is a Prime or a Sub per the dataset. 
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Table 2: Firm Count by  Size – Risk Analysis  
(a) All Firms                  (b) Primes Only 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Make Ratio compares the Make vs. Buy ratios of a firm. In the DOC Survey (BIS, 2013), 
the participating firms self-identify these ratios.   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4: Box Plot-Firm Make Ratio by Size and Type 

The Subs (all firm sizes) have a mean rate of in-house production above 60%, meaning they make more than 
they outsource; the mean Make ratio for Primes is between 50-55%, meaning they outsource almost as much as 
they produce in-house. 

 
 

 
 
 
 
 
 

 
Firm Size 

Subs 
Freq. Percent 

very small 1,493 46% 

small 751 23% 

medium 536 16% 

large 285 9% 

very large 186 6% 

 Total 3,251 100% 

Firm Size 
Primes 

Freq. Percent 

large 7 58% 

very large 5 42% 

Total 12 100% 
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 Government Furnished Equipment (GFE):  I compare contract type across both tiers 
between government and primes as buyers.        

 
 

 
Table 3: GFE vs. Prime Furnished Subcontract Count      

 
Cost 
Plus 

Fixed 
Price 

Other Total 

Tier 1: Govt. Furnished Subcontracts  17 74 16 107 

Tier 2: Primes Furnished Subcontracts 8 134 3 145 

 

 Method 1.3.2.

First, I determine the overall distribution of contract types in relation to the 

explanatory variables using descriptive statistics. Second, I analyze the determinants of the 

distribution using multinomial logistic (mlogit) analysis. This regression method is suitable as 

Contract Type is a polychotomous variable with distinct values.3 The mlogit analyzes the log 

of odds of a given contract type in relation to the explanatory variables. 

 
 

Equation 1: Multinomial Logistic Regression 

      (             )                                           

                                                  

 

Since, majority of the contracts in the dataset are Fixed Price, the mlogit uses it as 

the base value to compare the relative likelihood of Cost Plus, Other, and Mix contract 

                                                 
3When a polychotomous variable has very similar values, the mlogit analysis can result in misleading probability 
comparisons, namely independence of irrelevant alternatives (IIA), because it assumes errors are uncorrelated 
(idre, 2014). I remove any such similarities by specifically identifying the contracts as FP, CP, or Other.  
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types. I perform the regression as relative risk ratio (rrr) because it simplifies the interpretation, 

by providing the maximum likelihood over the base value (idre, 2014).  

  Research Findings 1.4.

I conduct two sets of analyses based on the data sources. The first set of analysis 

contains all known values for Contract Type as obtained from multiple data sources, such as 

President’s Budget Requests (PBR, 2012-14) and Federal Procurement Database System 

(FPDS, Federal Procurement Database System-Next Generation, 2013-14). The known 

values are categorized as: Fixed Price, Cost Plus, and Other.  

The second set of analysis contains all known and missing values. I substitute the 

missing contract type values with the DOC survey data wherever possible. The survey asks 

firms the contract type they primarily acquire as sellers. Some firms responded that they have 

a combination of both cost plus and fixed price and other type of contracts, thus I add a 

fourth value, Mix, for the second set of analysis. I also add the fifth category for the 

remaining missing values after substituting the survey data. The second set of data improves 

the Tier 2 contract count to 370 from 177 in the first set of data.   

 Analyzing Risk Distribution - Descriptive Statistics   1.4.1.

In this section, I show the distribution of contractual risks in relation to the 

explanatory variables as described in Section 1.3.1.  
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 Contract Type Over Time 

In Figure 5, I show contract type distribution over the launch years. The data shows 

Fixed Price contracts have sharply increased since early 2000s, while Cost Plus contracts 

have declined; the “other” types of contracts, such as Time and Material and IDIQ have 

remained almost at the same level across the launch years. The increase in Fixed Price 

contracts aligns with the rise in mostly non-technical program management and support 

service contracts across programs and in general across the federal government. These 

contracts tend to be mostly fixed price. The chart also includes Tier 2 subcontracts, which 

are also mostly fixed price.  

 

 
Figure 5: Contract Type over Launch Years 

This figure shows the ratio of contract type over program launch years since 1989. The ratio of Fixed Price 
contracts has sharply risen since 2000s. This aligns with the rise in mostly non-technical program management 
and support service contracts across programs and in general across federal government. The relative ratio of 
CP contracts has dropped over this period, and other types of contracts have remained under 10%. 
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 Contract Type across Tiers and Contractor Type  

  Next, I show the total count of Contract Type across the two tiers of contracts and 

by contractor type, Primes and Subs. This shows how contractual risks range between 

government, Primes and Subs.  

 
 

 

 
Figure 6: Contract Count by Contract Type 
The plots show that most of the contracts in the dataset are Fixed Price across both Tiers. Primes have about 
50-50 cost plus and fixed price contracts; Subs primarily have fixed price contracts across both tiers. 

  

Sub Prime Total Sub Prime Total

Tier1 Tier2

Other 303 58 361 7 7

Fixed Price 2,973 285 3,258 128 14 142

Cost Plus 903 289 1,192 18 10 28
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(a) Model 1 Known values: This chart 
shows that of total 4,988 contracts in 
the dataset, 25% are cost plus, 68% are 
Fixed Price, and 7% are “Other” type; 
about 13% are with Primes and the 
remaining with Subs. Primes have a 
nearly 50-50 split between FP and CP 
contracts; Subs have a 75-25 ratio 
across FP-CP contracts. 

(b) Model 2 Known Values Plus 
DOC Data: Tier 2 count increases 
from 3.5% to 7% of total dataset and 
shows that Subs have 91% FP 
contracts; the Primes have slightly 
more CP than FP contracts; Tier 1 
statistics remain nearly the same as in 
Model 1 above.   
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 Contract Type Distribution by Firm Size    

  I first show the contractual risk distribution by firm size for Subcontractors (non-

Prime firms). The charts in Figure 7a-b show that most of the contracts go to very large to 

medium Subs for both technical and non-technical program support contracts. Overall, the 

majority of these contracts are fixed price, but interestingly, very large Subs have the largest 

percentage of Cost Plus contracts in Tier 1. The Tier 2 contracts show similar distribution, 

except very small firms in Tier 2 show a greater percentage of “other” types of contracts 

than Fixed Price. The latter represents niche suppliers who mainly develop a very specific 

type of hardware as suppliers to the Primes. 

 
 
 

(a) Tier 1 Contracts            (b) Tier 2 Contracts 

Figure 7: Contract Type Count by Firm Size–Subs Only 

The charts show that most of the government contracts are with very large to medium size firms. Large to Very 
Large subcontractors have the most number of Cost Plus contracts across both Tiers of contracts. 
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In Figure 8a-b, I show distribution of contract type for Primes. These are large or 

very large firms and mostly acquire cost plus contracts. This result is expected because a 

large portion of Tier 1 Prime contracts is for MSIT work, which is largest in scope and 

complexity. However, Tier 2 contracts show a disparity in ratio of CP vs. FP contract count 

compared to Subcontractors. In both cases, the Tier 2 contracts are for similar types of 

technical goods and services, but Primes tend to have a greater ratio of cost plus contracts 

than the Subs.   

 
 
(a) Tier 1 Contracts                          (b) Tier 2 Contracts 

 
Figure 8: Contract Type Count by Firm Size–Primes Only  
  

 

   
   

  

0

50

100

150

200

250

300

350

Large VLarge

CP FP Other

60% 

30% 10% 

0%

10%

20%

30%

40%

50%

60%

70%

Cost Plus Fixed Price Other



 

26 

 

 Contract Type Distribution by Firm Make Ratio     

  This is an important measure in the context of Transaction Cost Economics, because 

firms internalize asset specific risky production and outsource less risky work (Williamson O. 

E., 1984). However, the data shows that firms with higher Make ratio tend to have more 

Fixed Price contracts. Firms with low make ration tend to have more Cost Plus contracts – 

coincidently these are also the large and very large firms including prime contractors. Given 

that second tier contracts are for major sub-system components for satellites – these are 

technically complex and asset specific contracts. The Primes are subcontracting for instead 

of producing in-house, albeit doing it on less risky fixed price contracts.  

 
 
 
(a) Tier 1 Contracts     (b) Tier 2 Contracts 

 
Figure 9: Make Ratio per Contract Type  
Fixed price contracts have the highest mean and median values in both tiers, which means that most of the FP 
work is being developed in-house. The median values for CP and Other is zero and the mean value diverges 
significantly betweenTiers 1 and 2. In Tier 1, firms with CP contracts outsource more than they make; in Tier 2 
the CP contracts show almost a 50% Make ratio with almost the same mean and median values. But their 
overall make ratio is still smaller than firms with FP contracts. Firms with Other types of contracts in Tier 2 
mostly produce in-house while in Tier 1 their make ratio is close to 35%. 
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Contract Type Distribution for Government vs. Primes 

The GFE analysis compares the distribution of contractual risks for government in 

Tier 1 versus for the Primes in Tier 2 and entails similar goods and services across both tiers. 

I conduct the analysis for 32 “Buy” programs where government has outsourced the system 

level MSIT work to Primes (as described in Section 1.3.1, Independent Variables).  

 

Figure 10: Comparison of Contract Type between Government and Primes 
The figure shows a comparison of contract types for similar goods and services across for both government 

and primes as buyers. The data shows that government procures a greater ratio of cost plus and other types of 

contracts than Primes who overwhelmengily subcontract at fixed price.  

 
 
 

 Analyzing Determinants of Contractual Risks  1.4.2.

Next, I conduct multinomial logistic regression to analyze for the determinants of 

contractual risk distribution. I use four models based on the data source as explained in 

Section 1.4 (Contract Type with known and DOC survey values). The first two models 

analyze both tiers and latter two models analyze contracts in Tier 2 only.  
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The regression results in Table 4 show that: 

 Contracts in Tier 2 are nearly twice as likely to be Fixed Price as Cost Plus.  

 Prime contractors are 2 to 3 times more likely to have Cost Plus or Other types of 
government contracts than Fixed Price.  

 Over the past three decades, government contracts are 1.6 times more likely to be Fixed 
Price than Cost Plus, but just as much likely to be other types over Fixed Price.  

 As firms increase in-house production, they are 3 to 4 times more likely to have Fixed 
Price than Cost Plus or Other types of contracts.  

 As firm size increases from very small to very large, the likelihood of Cost Plus over 
Fixed Price contracts goes up by 1.5 times. 

  
 
Table 4: Multinomial Logistic Results Both Tiers - Model 1  
Contract Type with known values 

 

mlogit, rrr Number of obs = 1939

LR chi2(12) = 325

Prob > chi2 = 0.000

Log likelihood = -1462.16 Pseudo R2 = 0.100

Contract Type        RRR   Std. Err. z P>|z|

Cost Plus

Contract Tier 0.556** 0.156 -2.09 0.037 0.321 0.96

Prime or Sub 2.400*** 0.404 5.20 0.000 1.725 3.337

Decade 0.613*** 0.051 -5.86 0.000 0.520 0.722

Make Ratio 0.303*** 0.047 -7.71 0.000 0.224 0.411

Firm Size 1.492*** 0.072 8.24 0.000 1.357 1.641

Program Size 0.917 0.051 -1.55 0.121 0.822 1.023

_cons 1.036 0.473 0.08 0.937 0.424 2.536

Fixed Price (base outcome)

Other

Contract Tier 0.850 0.354 -0.390 0.697 0.376 1.924

Prime or Sub 3.248*** 0.900 4.300 0.000 1.898 5.557

Decade 1.623*** 0.281 2.790 0.005 1.156 2.280

Make Ratio 0.256*** 0.060 -5.820 0.000 0.161 0.404

Firm Size 0.960 0.059 -0.670 0.505 0.852 1.082

Program Size 0.948 0.935 -0.540 0.588 0.781 1.150

_cons 0.087 0.064 -3.330 0.001 0.021 0.366

     p  <.01*** <.05** <.10*

[95% Conf. Interval]



 

29 

 

The regression results in Table 5 below show that on average: 

 Tier 2 contracts tend to be twice as likely to be Fixed Price as Cost Plus; but far more 
likely to be Mix contract types than just Fixed Price. 

 Prime contractors are 3 times more likely to have Cost Plus and Other Types of 
government contracts than Fixed Price. 

 Over the past three decades, government contracts are 1.5 times more likely to be Fixed 
Price than Cost Plus, but just as much likely to be other types over Fixed Price.  

 As firms increase in-house production, they are 3 to 4 times more likely to have Fixed 
Price than Cost Plus or Other types of contracts; but, they are far more likely to be Mix 
contract type over just Fixed Price. 

 As firm size increases from very small to very large, the likelihood of Cost Plus over 
Fixed Price contracts goes up by 1.5 times. The likelihood of Mix contract type goes up 
by 10 times over just Fixed Price contracts.  

 As the Program Size (in total estimated cost) increases, the likelihood of Mixed contract 
type goes up by about 1.5 times over just Fixed Price contracts.   
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Table 5: Multinomial Logistic Results Both Tiers - Model 2 
Contract Type with known plus DOC values 

 
 
 
 
 
 
  

Number of obs = 2135

LR chi2(15) = 624

Prob > chi2 = 0.000

Log likelihood = -1607.6 Pseudo R2 = 0.163

Contract Type        RRR   Std. Err. z P>|z|

Cost Plus

Contract Tier 0.455*** 0.094 -3.80 0.000 0.303 0.683

Prime or Sub 2.932*** 0.480 6.56 0.000 2.127 4.042

Decade 0.628*** 0.052 -5.65 0.000 0.534 0.738

Make Ratio 0.285*** 0.044 -8.13 0.000 0.211 0.386

Firm Size 1.484*** 0.071 8.20 0.000 1.351 1.631

Program Size 0.925 0.051 -1.42 0.154 0.831 1.030

_cons 1.173 0.487 0.38 0.701 0.520 2.647

Fixed Price (base outcome)

Other

Contract Tier 0.727 0.221 -1.050 0.295 0.401 1.320

Prime or Sub 3.301*** 0.894 4.410 0.000 1.942 5.611

Decade 1.685*** 0.288 3.050 0.002 1.205 2.357

Make Ratio 0.257*** 0.059 -5.920 0.000 0.164 0.402

Firm Size 0.955 0.057 -0.760 0.444 0.849 1.074

Program Size 0.914 0.087 -0.950 0.343 0.758 1.101

_cons 0.105*** 0.071 -3.360 0.001 0.028 0.392

Mix

Contract Tier 106.803*** 81.305 6.140 0.000 24.021 474.96

Prime or Sub 0.000 0.000 -0.020 0.987 0  

Decade 0.848 0.316 -0.440 0.659 0.408 1.762

Make Ratio 120.580*** 198.34 2.910 0.004 4.799 3029.92

Firm Size 10.300*** 5.866 4.090 0.000 3.373 31.452

Program Size 1.545** 0.312 2.150 0.031 1.040 2.296

_cons 0.000*** 0.000 -7.610 0.000 0.000 0.000

     p  <.01*** <.05** <.10*

[95% Conf. Interval]

mlogit, rrr
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The regression results in Table 6 show that in Tier 2, on average4: 

 Primes are about 6 times more likely to have Cost Plus than Fixed Price contracts.  

 As firms increase in-house production, they are 12 to 14 times more likely to have Fixed 
Price than Cost Plus or Other types of contracts.  

 As firm size increases from very small to very large, the likelihood of Cost Plus over 
Fixed Price contracts goes up by 1.6 times.  

 
 
 
Table 6: Multinomial Logistic Results Tier 2 - Model 3 
Contract Type with known values 

 
 

 

                                                 
4 The mlogit for the first two models produces more significant results than for Tier 2 analyses.  

mlogit, rrr Number of obs = 115

LR chi2(10) = 28

Prob > chi2 = 0.002

Log likelihood = -60.89 Pseudo R2 = 0.189

Contract Type   RRR Std. Err. z P>|z|

Cost Plus

Prime or Sub 5.660** 4.106 2.39 0.017 1.366 23.460

Decade 0.737 3.220 -0.70 0.485 0.313 1.735

Make Ratio 0.069** 0.075 -2.48 0.013 0.008 0.574

Firm Size 0.916 2.600 -0.31 0.758 0.525 1.600

Program Size 1.600* 0.410 1.84 0.066 0.969 2.640

_cons 0.643 1.970 -0.26 0.796 0.023 18.165

Fixed Price (base outcome)

Other

Prime or Sub 0.000 0.001 -0.01 0.991 0

Decade 1.310 0.898 0.40 0.639 0.342 5.017

Make Ratio 0.082* 0.112 -1.83 0.067 0.006 1.192

Firm Size 2.102 1.130 1.38 0.168 0.732 6.037

Program Size 1.794 0.729 1.44 0.150 0.810 3.977

_cons 0.002* 0.006 -1.93 0.053 0.000 1.092

     p  <.01*** <.05** <.10*

[95% Conf. Interval]
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The regression results in Table 7 below show that in Tier 2, on average: 

 Primes are about 25 times more likely to have Cost Plus than Fixed Price contracts.  

 As firms increase in-house production, they are 17 times more likely to have Fixed Price 
than Cost Plus contracts and about 5 times more likely to have Other types of contracts; 
but contracts are far more likely to be Mix type than just Fixed Price.   

 As firm size increases from very small to very large, the likelihood of Mix contract type 
goes up by about 9 times than just Fixed Price contract type.   

 As Program Size (in total estimated cost) increases, the likelihood of Mixed contract type 
goes up by about 1.5 times over just Fixed Price contracts. 

 
 
Table 7: Multinomial Logistic Results Tier 2 - Model 4 
Contract Type with known values and DOC values 

Number of obs = 302

LR chi2(15) = 169

Prob > chi2 = 0.000

Log likelihood = -60.89 Pseudo R2 = 0.315

Contract Type    RRR  Std. Err. z P>|z|

Cost Plus

Prime or Sub 25.183*** 14.167 5.73 0.000 8.360 75.850

Decade 0.848 0.307 -0.46 0.648 0.417 1.723

Make Ratio 0.057*** 0.046 -3.57 0.000 0.012 0.275

Firm Size 0.905 0.218 -0.41 0.679 0.564 1.452

Program Size 1.230 0.249 1.02 0.308 0.826 1.829

_cons 0.546 0.711 -0.46 0.642 0.043 7.001

Fixed Price (base outcome)

Other

Prime or Sub 0.000 0.001 -0.01 0.992 0

Decade 1.958 1.069 1.23 0.219 0.671 5.710

Make Ratio 0.184* 0.168 -1.85 0.064 0.031 1.102

Firm Size 1.144 0.318 0.48 0.623 0.663 1.973

Program Size 1.001 0.274 0.04 0.971 0.594 1.719

_cons 0.022** 0.041 -2.05 0.040 0.001 0.842

Mix

Prime or Sub 0.000 0.001 -0.02 0.986 0

Decade 0.797 0.316 -0.57 0.567 0.366 1.734

Make Ratio 151.86*** 269.590 2.86 0.005 4.681 4926.300

Firm Size 9.170*** 5.167 3.93 0.000 3.039 27.667

Program Size 1.537** 0.317 2.08 0.037 1.026 2.302

_cons 0.000*** 0.000 -5.56 0.000 0.000 0.000

     p  <.01*** <.05** <.10*

mlogit, rrr

[95% Conf. Interval]
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 Summary of Results 1.4.3.

The research provided a detailed analysis of the type of contracts government tends 

to procure, the distribution of contractual risks in terms of contract type and finally the 

determinants of risks. I base the analysis on the total count and types of post-award 

contracts per program in the dataset. I show that government primarily tends to write Fixed 

Price and Cost Plus contracts. The Fixed Price contracts tend to preclude inefficiencies and 

encourage tighter cost controls by sellers – the opposite is true for cost-plus.  

Analyzing the distribution of risks from multiple contexts show that in each case 

Primes tend to have the least risky contracts while suppliers and government carry greater 

risks. Furthermore, higher make ratio also favors the Primes more than the Subs in terms of 

contractual risk. Last, government tends to procure more risky cost plus contracts than 

Primes – even when both buyers are procuring similar asset specifc goods and services. 

The data shows similar results (as for Primes) for large to very large firms 

irrespective if they are Primes or Subs. While, I limit the definition of Primes to those with 

prime MSIT contracts in my dataset, many large to very large Subs are prime contractors on 

other government programs (outside of my dataset). Overall, the research shows that as the 

firm size increases, they tend to have less risky government contracts. 

On the contrary, the medium to very small subcontractors seem to carry part of 

government programmatic risk by acquiring primarily risky Fixed Price contracts both with 

government and Primes. Furthermore, as Subs produce more in-house than outsource, their 

contractual risks increase in form of Fixed Price contracts. The important significance of this 

finding is that this does not necessarily hold true when Primes are subcontracting similar 

goods and services with their competitors (other Primes).  
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Nonetheless, the greatest contractual risk in government contracting seems to reside 

with government itself. The risks are present in four important ways. First, government is 

increasingly outsourcing more of its programmatic functions. Since, transaction costs are 

associated with writing and managing each contract, the more contracts government writes – 

the more transaction costs, and contractual risks it incurs. Second, government writes a 

greater number of Cost Plus contracts for large prime contract work that entails the largest 

program cost. Third, it bears indirect programmatic risks through risky Tier 2 subcontracts, 

especially when the respective Tier 1 prime contracts are cost plus. I specifically examine 

Tier 2 contracts for major sub-systems and components, which often entail technically 

complex asset specificity. Any issues and delays in such lower tier deliverables ultimately lead 

to programmatic delays that government risks absorbing due to cost plus prime contracts. 

The fourth and last form of risk that government manages is attributable to the practice of 

subcontracting and delivering some of the major sub-systems and components as GFE 

instead of shifting such contractual risks to Primes. 

In summary, the research fails to reject both hypotheses. I show that contractual 

risks in government contracts tend to shift away from Primes partially towards lower tier 

suppliers in form of Fixed Price contracts, but primarily towards government through Cost 

Plus and government furnished subcontracts.   

Based on the findings from both descriptive and regression analyses, I provide a 

qualitative assessment of contractual risks for Primes, Subs and government (Table 8). The 

assessment is in terms of potential for high () or low () contractual risks. Some 

observations do not have a risk assessment (±) since I do not specifically examine them.  
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Table 8: Qualitative Assessment of Contractual Risks5  

  

  

 

                                                 
5  high contractual risks    low contractual risks  ± no specific risks examined. 

Prime Contractors 

 Primes are more likely to have Cost Plus than Fixed Price contracts.  

± In Tier 2 they have roughly the same ratio of Cost Plus and Fixed Price contracts. 

 
In Tier 2 Primes are more likely to have cost plus than fixed price contracts than 
Subcontractors. 

 
All Primes are “Large” or “Very Large” firms. As the firm size goes up, the Primes are more 
likely to acquire Cost Plus contracts than FP or Other type. 

 
Primes outsource more than they produce in-house. Firms with lower make ratio tend to have 
more Cost Plus contracts than Fixed Price. 

Subcontractors 

± Most contracts in Tier1 and Tier 2 are with Subcontractors. 

 The contracts with Subs are more likely to be Fixed Price than Cost Plus 

 
About 85% of Subs range from very small to medium firms. As the firm size goes down, the 
contracts are more likely to be Fixed Price in both Tiers 1 and 2. 

 
Subcontractors produce more in-house than outsource. As the Make ratio of firms increase, 
the contracts are more likely to be Fixed Price.  

Government 

 
Government coordinates a wide range of contractual ties per program – this yields risks that 
are inherent in contracts per Transaction Cost Economics principles. 

 
Over the past 30 years, government has procured more Fixed Price than Cost Plus 
contracts.  

 
The MSIT related contracts entail the largest program cost. About 60% of these contracts 
are Cost Plus.  

 
Primes (with mostly CP MSIT contracts) tend to subcontract major sub-systems on Fixed 
Price contracts. Government bears cost growths in cost plus MSIT contracts due to risks in 
lower tier subcontracts.  

 

Government procures Government Furnished Equipment to be delivered to Primes for 
system level integration. Thus, it bsorbs contractual risks instead of passing it down to the 
Primes, thus it further bears the burden of any programmatic cost and or schedule growth 
due to technical and schedule issues with     

 
Government procures GFE with greater number of Cost Plus contracts than Primes do for 
similar goods and services. 
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  Discussion 1.5.

The research findings in this paper highlight two significant outcomes as a result of 

how risks distribute in government contracting: concentration of competition to a handful of 

large to very large contractors that ultimately incentivizes rent yielding tendencies; and, lack 

of rationale for government to issue cost plus risky prime contracts. This section discusses 

both these impacts below.  

  The research shows that the bigger the firms are, the better their chances of 

acquiring less risky contracts. These firms are able to benefit from their stable market 

position with little risk of competition for MSIT contracts due to high asset specific 

expertise. These firms also maintain government contracts for a wide range of other goods 

and services. They do so first by maintaining minimal contractual risks by acquiring a greater 

number of less risky Cost Plus contracts and second by outsourcing major sub-system 

components at less risky Fixed Price contracts.  

The data shows that the make ratio for Primes is almost 50-50, which means that 

they retain a high level of in-house production. Thus, they are both system integrators and 

outsource major sub-systems. At the same time, they also seem to produce major sub-system 

hardware in-house and maintain a stable market share of lower tier contracts in competition 

with other subcontractors. I argue that the Primes (and large to very large firms) have the 

resources to diversify by vertically and horizontally integrating certain sub-system level 

production in addition to maintaining the system level capabilities. They are better able to 

enhance or customize various capabilities to meet unique government requirements that can 

differ widely from industry standards. This particularly holds true in the aerospace and 

defense industries.  
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The lower tier suppliers are not usually able to meet such requirements unless they 

specialize in such capabilities. On the contrary, the research shows that the more the smaller 

firms produce in-house, the more likely they are to acquire risky fixed price contracts. This 

may result in limited opportunities to invest in asset specific resources to diversify, thus 

limiting their capabilities to niche products and expertise.  

Second factor in Primes being more competitive in attaining less risky contracts is 

that Primes have more experience in government contracting. Given the wide array of work 

they perform for government, Primes can show past performance more frequently than 

lower tier suppliers can. The FAR heavily weighs in favor of past performance and 

experience in government contracting. Due to the mere scope of contractual relationship 

between government and Primes, the latter will almost always rank higher in past 

performance than Subcontractors. 

Since, asset specificity is a source for rent-yielding opportunities, Peteraf and Barney 

(2003) define competitive advantage as a firm’s ability to collect rents on scarce resources 

(pp. 314-16). These resources yield excess value above opportunity cost when demand is 

greater than supply, and buyers are willing to pay more creating an environment for rent 

yielding opportunities. I argue that diversification leads to greater share of the market for 

government contracting. Government is a risk averse buyer who seeks to control 

uncertainties and is willing to pay for it. In a limited market competition for large to very 

large firms, these factors incentivize opportunistic tendencies such as rent seeking on scarce 

asset specific capabilities that meet unique government requirements. 

In Figure 11, I graphically depict the progression for a firm from diversifying by 

vertically or horizontally integrating to yielding rents on its resources. 
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Figure 11: Firm’s progression from diversification to rent yielding incentives  
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The research also brings into question government’s rationale for issuing cost plus 

risky prime contracts given that these contractors are increasingly becoming system 

integrators by outsourcing the production of major sub-systems or relying on government to 

provide them as GFE. I argue that if a government program organizes its acquisition 

planning based on these factors then it needs to consider a less risky fixed price option for 

prime system integration and launch activities. Government also needs to consider sharing 

the risks with lower tier suppliers where eventually greater programmatic risks are shifted 

when outsourcing technically complex goods and services.  

The Government Accountability Office (GAO) recently conducted an assessment of 

NASA’s major programs from the past five years (2016). The report concludes that the 

Agency is beginning to move towards Firm Fixed Price contracts with performance-based 

payment structure. This seemingly provides for a comfortable medium for both the prime 

contractors to earn the desired and timely fees and for government to control the risks in 

contractor performance and achieving timely programmatic milestones.  

I conclude by proposing that this research can be further enhanced by examining the 

various combination of contract type beyond just Cost Plus or Fixed Price, such as the 

incentive fee structure in GAO’s report. This will allow for an in-depth scrutiny of contracts 

and scenarios in which government can reduce its overall risks. Even though fixed price is 

less risky form of contracts, government may still face challenges if it re-baselines programs 

and re-negotiates contractual scope when faced with delays and cost growths.   
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THE BUYER-SELLER NETWORKS IN THE MARKET FOR GOVERNMENT 

CONTRACTING: A DISCONNECTEDLY CONNECTED NETWORK 

 

 

 

 

Abstract 

 

Contractors tend to collaborate in networks in the markets where government is a 

major or sole buyer. Limited market size and uncertainty of government demand further 

constrain vertical integration. I analyze multiple network topologies that consistently show 

that market for government contracting is a highly sparse network with multiple structural 

holes and Zipf’s like degree distribution. The networks show Mathew Effect in which large 

firms strategically position themselves as bridging nodes and benefit from information 

asymmetry across disconnected communities of government programs. To maintain their 

network position, the smaller firms preferentially attach to government since it is the largest 

buyer in the network. These findings indicate an inefficient organizational structure of 

government acquisitions with duplicative transaction costs and limited knowledge sharing 

across programs.  
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  Introduction 2.1.

The resources required to fulfil government contracts can be immense for firms, 

because government programs tend to be long-term and often entail technically complex and 

unique requirements. Additionally, the limited market size and uncertainty of government 

demand further constrain long-term investments by contractors. Inter-Firm networks 

provide an alternative to vertical integration; they allow firms to effectively allocate and 

utilize resources that are available within the market. By transacting in limited markets where 

government is a major or sole buyer, such buyer-seller coordination outweighs the 

transaction cost of managing contracts. Study of such networks exhibit characteristics of 

individual firm behavior, collaborative groups, and ultimately the overall market structure.  

In this paper, I use social network analysis (SNA) to explore the network structure of 

contractual ties associated with 34 government programs for design, development, and 

launch of satellite systems. I examine two types of buyer-seller relations, first a bipartite 

government-to-firm network and second one-mode firm-to-firm network.  

Research Question: What is the structure of buyer-seller networks in the market for 
government contracting and do these networks facilitate acquiring more contracts?    

 

The research makes two important findings. First, the market for government 

contracting is a highly sparse network and includes a large pool of contractors. The majority 

of the contractors have ties with just one buyer. This holds true for the full network that 

includes government programs as the first tier buyers and Primes as the second tier of 

buyers, and when distinguishing networks between technical goods and services and non-

technical program management contracts. This rejects the first hypothesis that government 
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contracting tends to have a concentrated oligopolistic structure. Instead, the network 

analyses show the opposite when considering all contracts associated with individual 

government programs. The sparse network structure is most pronounced when considering 

non-technical service providers in satellite programs. However, these properties are also 

reflected at the subcontracting level in which Primes are outsourcing major technical sub-

systems and components. At least half of the subcontractors are unique to just one prime 

contractor. This is especially a surprise finding since it is contrary to the conventional 

argument that there are a handful of firms with expertise to meet government requirements.  

The sparse network structure also reveals that the networks in the market for 

government contracting are highly disconnected in individual community of buyers and their 

respective contractors. Only a handful of large to very large firms (primarily the Primes) 

connect the disconnected communities as bridges (Newman M. , 2010) (2003). This highly 

strategic network position of the bridging firms reflect a Matthew Effect meaning already 

prominent firms tend to win disproportionate number of government contracts. The 

government programs are the primary driver of these networks with large to very large firms 

leading behind them. 

These findings signify two organizational challenges for government. First, 

government programs seem to run autonomously in silos like structure. This results in a 

highly inefficient organization since it limits information flows between programs and 

transferring and adopting of lessons learned. Such a structure also results in duplicative 

acquisitions instead of sharing processes and services, resulting in additional transaction 

costs and contractual risks. Second, the information seems to reside mostly with a handful of 
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firms who are connected with across multiple programs, thus creating information 

asymmetry in favor of a few contractors and to the disadvantage of government.  

  Institutional Economics and Inter-Firm Networks 2.2.

Barabasi (2009) describes the market system as a directed network in which the 

economic players are the nodes and the links quantify various interactions between them. 

Foss asserts that industry knowledge is “social knowledge” which actually resides within 

inter-firm networks rather than within a firm (1996). Swedberg (1991) while examining the 

sociological view of institutional organization also discusses the influence of networks in 

understanding economic structure. Kogut and Zander (1992) focus on firms’ tacit 

knowledge, namely “combinative capabilities”, and argue that firms exist and grow due to 

their collective “know-how”, which can be “replicated” internally, but difficult to “imitate by 

other firms” (pp. 384-385). Gradually, organizations transform “personal” knowledge into 

“social knowledge” making it inherent to the firm’s expertise. It is something that cannot be 

expressed, that is “firms know more than what their contracts can say” (p. 383). Such 

networks can facilitate opportunities to share information and resources through 

“institutionalized relationships” (Gargiulo & Benassi, 2000) that are developed due to 

interdependencies within a market system.  

On the other side of the inter-firm network coin is the dilemma of information 

asymmetry. If the presence of asymmetric knowledge is debated under the neoclassical 

principles, its role is unavoidable in oligopolistic markets. Kranton and Minehart explain that 

inter-firm networks are as much about strategic allocation of resources as economical (2001). 

Firms build alliances with hopes of ex-post “efficient” outcomes. Networks help “overcome 
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artificial divisions between the economic units and its environment” (Rycroft & Kash, p. 

101) especially when boundaries are blurred between institutional roles. Breiger also pays 

special attention to asymmetric networks where primary and secondary affiliations play an 

important role in competing for connections (p. 189). 

Buyer-seller ties can also be examined in the context of group affiliation networks. 

Wilson (1982) expands on the dual relationships of groups through the larger organizational 

structure they fit under. He emphasizes the importance of understanding “relational 

networks” because they demonstrate cliques based on common interests other than just 

purely direct relations (pp. 108-110). Referring to organizational structure, Wilson elaborates 

that an organization contains a network of overlapping groups that evolve norms that they 

limit within groups without sharing or limitedly sharing across groups. (p. 113). Wilson 

describes three types of members who belong in groups. First, there are members, who only 

belong to groups within the boundary of observability – Wilson calls them “embedded” 

members and calls such groups as the “core” of an organization. Second, there are persons 

who belong to the groups outside the boundary and are “insulated from the collectivity” (pp. 

113-114). The third group includes those members who cross over the organizational 

boundary; however, the core groups treat them as the “insulated members” and share limited 

information with them. Thus, it is important for actors to strategize which group 

memberships allow wider reach within and across networks.  

Over time, nodes modify their behavior based on the knowledge they gain from 

buyer-seller or affiliation networks (Uzzi & Lancaster, 2003) such that they can break 

existing ties, create new ties, leave the network, join a new network, or evolve their roles 

within networks (Chou & Zolkiewski, 2012; M. E. J. Newman, 2010). Consequently, 
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networks can grow or contract (Saavedra, Reed-Tsochas, & Uzzi, 2008) resulting in the 

evolution of local, regional (Takaffoli, Sangi, Fagnan, & Zaiane, 2011) and global network 

properties (Wasserman, 1980). Bonaccorsi and Giuri (2001) suggest that changes in a vertical 

relationship between a buyer and a supplier can signal changes in the buyer’s overall network 

because the changing ties with downstream suppliers can impact access to key resources. A 

network may also depend upon a few highly connected nodes for its survival and removal of 

such nodes could leave the network disconnected (Boccaletti et al., 2006). It can be statically 

resilient (Boccaletti, et al) if a random removal of one node does not cause a permanent 

change and the system eventually returns to its equilibrium state prior to the node deletion 

(Carpenter, Walker, Anderies, & Abel, 2001) (Boccaletti, S., et al). Conversely, a network can 

be “dynamically robust” (Deng, Zhao, & Li, 2007) if it survives by self-organizing 

(Carpenter, et al) (Rycroft & Kash, 1999) ties to continue its function.  

 Attributes of Network Topology 

  The key descriptor of network structure is its degree distribution. It is a core measure 

of nodal and network attributes since it determines the number of connections a node has 

and the overall topology and density of connections in a network. Directed networks have 

dual degree distribution, pjk, where j = in-degree (sellers) and k=out-degree (buyers) 

(Newman M. , 2003). I focus on in-degree distribution in the analysis as it represents 

contractual ties of the sellers.  

  In this research, edges represent single or multiple contractual ties between the same 

pair of nodes. The SNA software automatically removes duplicative edges and converts 

them as weighted edge values. The weighted in-degree is a measure of total number of contracts 
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between a pair of nodes. It can also be interpreted as the sum of all weighted edge values 

associated with a node.  

  The nodal degree distribution also measures network density (). It is a measure of 

how strongly or sparsely a network is connected. It is calculated as a ratio of total links 

actually present in a network to all possible links the network can facilitate based on the 

number of nodes it has. The value ranges 0 <  < 1. A fully connected network has a density 

value of 1, meaning all nodes in the network are fully connected with each other; conversely, 

a zero density would indicate that there are no links between any nodes. I did not find 

literature that specifies or researches a nominal density value for inter-firm networks that 

could be considered a highly connected network. Dawid and Hellmann (2014) express hat 

network with as 0 <  < 0.5 is less efficient than 0.5 <  < 1 in terms of sharing and flowing 

information. Westbrock (2010) states that even if networks reflect a stable structure with a 

density less than 50%, they are still inefficient due low concentration of connections between 

firms. Such networks reveal that some firms are more central than others thus information 

seems to be concentrated to those nodes instead of efficiently flowing across the network.  

This network structure strongly favors an oligopolistic market structure as well in which a 

few firms stabilize the structure and the information is limited (Depeyre & Dumez, 2009)  

(Walter, Lechner, & Kellermanns, 2007) (Hochberg, Mazzeo, & McDevitt, 2014) (Mudambi, 

Oliva, & Thomas, 2009). 

  A group of nodes that tend to cluster together with denser ties with each other than 

with other groups of nodes are said to be in communities. Community detection is useful in 

understanding the “functional units” within a network system (Kumpula, 2008, p. 11). 
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Communities can reveal broader network patterns and underlying structure of an 

organization or an institution based on how persons and/or groups cluster together. Thus, 

community detection has to do with both cohesiveness of a group of nodes while being 

weakly connected to others within the same network (Labatut & Balasque, 2011). 

Modularity, Q, is a measure of quality of community detection. It is based on the ratio of 

total edges within versus across communities (Newman M. , 2010). Its value is always Q<1 

and can be negative if there are no communities detected in a network (Fortunato, 2010).  

  Some firms may exclusively belong to one niche group and some may span across 

multiple communities as bridges (Fortunato, 2010). The Betweenness centrality, CB, of a 

node, ni, measures its strategic position along the shortest path between any two other nodes, 

nj and nk. This means that the nj and nk have to pass through ni to connect with each other. A 

node with relatively high Betweenness has an influential position in a network and its 

removal from the network increases the distance between other nodes (Wasserman & Faust, 

1994) (Newman M. , 2003).  

 Similarly, clusterability of nodes pertain to the likelihood that two nodes are directly 

connected if they share a neighboring node. Thus, it measures the probability that a friend of 

a friend is a likely acquaintance. The local clustering coefficient is the ratio of pair of links a 

node’s neighbors have with one another to the node’s direct pair of links (Newman M. , 

2010) (Boccaletti, et al., 2006). Finally, the eigenvector centrality measures the importance of 

connections. It takes the degree centrality a step further by giving it a score depending on the 

popularity of a node. 
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Scale Free Networks 

  Many large complex networks, such as the internet, exhibit a highly right-skewed 

distribution of connections. These are called scale-free networks in which a handful of nodes 

have majority of the network ties and are responsible for keeping the network together 

(Barabasi & Albert, 1999; Boccaletti et al., 2006; M. Newman, Barabasi, & Watts, 2006). The 

distribution, p, of a scale-free network has a straight line with a negative slope on a histogram 

and number of   degrees (M. Newman, 2010), 

 

     
   

Equation 2: Scale-Free Network Distribution 

 
 
 
The scale-free networks result in a few “super nodes” with a much larger k degree    

(Bianconi and Barabási (2006) pp. 365-366) and as a result the remaining nodes preferentially 

attach to them to either gain or maintain a position within the network. These networks 

exhibit three types of degree distribution, Power-Law, Pareto, and Zipf’s. The two basic 

principles behind Power-law are (a) networks continue to grow as new nodes join, and (b) 

new nodes attach preferentially to highly connected nodes in the network (1999, p. 509). So, 

as the degree of large nodes increase, the probability of degree distribution gets smaller 

(Barabasi & Bonabeu, 2003). The Pareto distribution of incomes exhibits the 80/20 rule, 

meaning 20% of people hold 80% of wealth.  

The Zipf’s distribution of population (Reed, 2001) reveal that most of the world’s 

population resides in a few large cities. Also, Axtell (2001) shows that firm sizes follow 

Zipf’s law meaning there are few very large firms along with large number of small firms.  
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The scale-free distribution can partly be explained through Matthew Effect (Merton, 

1968). It explains that as people are recognized for their accomplishments, they get 

disproportionately more opportunities to be recognized merely due to their popularity. The 

less popular individuals wanting to attain similar prestige, preferentially attach to these 

popular individuals. Merton describes this phenomenon across many scientific processes, 

such as reward system, communications, and allocation of resources. Goldstone (1979) 

applies Matthew Effect to famous actors, athletes, and writers. Once their work is 

recognized, they are disproportionately rewarded compared to less popular artists or athletes 

who may be just as talented. In each of these cases, there is a threaded process of rich getting 

richer and poor getting poorer.  

In the context of the market system, when firms can invest more resources to 

produce complex goods, they are able to acquire more contracts that yield even greater 

return on investments that then yields opportunities for growth, diversification, and mergers 

and acquisitions. Eventually, such dominant firms can dictate the terms of contracts and 

drive bargain and prices. 

 Network Collaboration in Government Satellite Programs 

The satellite industry, as part of the larger aerospace and defense industry, tends to 

have an oligopolistic market structure, dominated by a few large firms acquiring majority of 

government contracts (Moran, 1990) (Depeyre & Dumez, 2009) (McAfee & Hendricks, 

2000). The U.S. aerospace and defense industry underwent several mergers in the early 1990s 

due to major defense cuts. Guay (2007) describes three strategies that the defense 

contractors have pursued since then. First, large contractors bought-out smaller defense sub-
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divisions from already diversified large firms. Second, the aerospace and defense industry 

started securing non-defense related government work, especially since 2001. This is 

primarily to develop sophisticated information systems for cyber security and surveillance 

operations. Although non-aerospace per se, some of the major satellite contractors have 

acquired much of this relatively new work (p. 8). Third, contractors are beginning to acquire 

foreign defense firms (Guay, 2007, pp. 8-9). By 2003, about 50 defense firms were merged 

into top five prime firms. Some of the large mergers included Lockheed with Martin 

Marietta, Boeing absorbing McDonnell Douglas, and Northrop with Grumman Corp. and 

then eventually acquiring TRW.  

While the first two strategies have been well exhausted by the major defense 

contractors, the third strategy is underway and mainly playing out between the European and 

the U.S. region in what Guay refers to as “transatlantic defense industrial base” (Guay, 

2005). The United States (U.S.) and the European based satellite industry occupy majority of 

the market share both as suppliers and as buyers of satellite products and services. 

According to Futron’s report on Space Competitiveness (2011), 51 of the top 75 space 

companies in the world are based in the U.S. and Europe (33 U.S. and 18 European) 

generating about 94% of the revenues in the global satellite market. However, this horizontal 

integration is more about other sectors of defense such as missile and arms development 

(Guay, 2007) than satellites.  

Additionally, many primes and suppliers build alliances and inter-firm relationships 

in which they can be suppliers to one another. Williams, Maull and Ellis assert that the major 

aerospace primes are increasingly becoming more “system integrators” and outsourcing 
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higher-level sub-assemblies with the goals of having a “leaner supply base” (2002)6. They 

refer to it as “risk-sharing partnerships” in which the primes are passing on greater design 

and manufacturing risks (and liabilities) to their suppliers. However, as a trade-off they also 

have to pass down resource-based knowledge and allowing greater “design authority” to Tier 

1 or 2 sub-contractors (Demand chain management theory: constraints and development 

from global aerospace supply webs, pp. 691-2). Argyres (1999) took an in-depth look into 

the development of the B-2 Stealth bomber during the 1980s. The development of this state-

of-the-art aircraft required costly and many upfront investments in all four forms of highly 

specialized assets namely, location, workforce, physical and information systems, and 

dedicated assets (Williamson O. E., 1975). The large aerospace firms organized themselves in 

the partnership starting from the initial proposal submittals. The winning proposal 

comprised of four large firms each complementing the partnership with its unique area of 

expertise. Although one firm was awarded the prime contract, the other three firms as sub-

contractors constituted almost three fourths of the design and development work. Together 

the four firms provided a winning proposal.  

The network of contractual relationships in the satellite manufacturing industry is a 

one-way semi-hierarchical structure. In it, prime contractors, along with certain government 

buyers play multiple roles within a satellite supply chain. Civil space agencies build a lot of 

their satellite systems in-house and contract out directly to lower tier subcontracts. The 

prime contractors and tier one sub-system integrators are able to afford more flexibility in 

                                                 
6Williams, et al, use aircraft manufacturing supply-chain as the case study. But, this trend is also apparent in 
satellite manufacturing in which inter-firm contractual ties often include delivery of larger sub-assemblies to 
prime contractors who perform the final satellite system integration and prepare for launch.   
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the make and buy decisions than the lower tier suppliers who rarely, if ever, develop full 

satellite systems or sub-systems.  

 Research Hypothesis 

Based on the literature on the aerospace and defense industry consolidation, the 

research examines for the following two hypotheses: 

Hypothesis 1: The market for government contracting tends to be a dense network of 

contractual ties with a density measure  0.5, which reflects a concentrated oligopolistic 
market structure.  

Hypothesis 2: Firms tend to collaborate in inter-firm networks in order to maintain 
strategic market knowledge for government contracting to acquire more contracts.  

  Method and Data 2.3.

 Method 2.3.1.

I use Social Network Analysis (SNA) to generate and analyze two types of networks: 

Buyer-Seller and Inter-Firm Affiliation networks. In this paper, nodes represent buyers and 

sellers and edges represent the contractual ties between them. I also refer to nodes as entities 

or vertices and edges as links or ties. I utilize four SNA tools for analysis: PAJEK (2013), 

Gephi (2013), Node XL (2011), and Sci2 (2015).  

 A buyer-seller network is a directed network of ties between two distinct groups of 

vertices, also called a bipartite or two-mode network (Fararo & Doreian, 1984; M. E. J. 

Newman, 2010). Most of the contractual ties in this research are bipartite with government 

programs as buyers and firms as sellers – I refer to them as Tier 1 contractual ties. The 

research data also contains contractual ties between firms and represent a one-mode directed 

network – they are labeled as Tier 2 ties. I show this tiered relationship in Figure 12 below. 
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Figure 12: Bipartite and 1-Mode Contractual Ties 

  
 
 
 An affiliation network in this research is a one-mode undirected network between 

firms. Breiger (1974) pays special attention to asymmetric directed networks where primary 

and secondary affiliations play an important role when competing for connections(p. 189) 

(Wasserman & Faust, 1994). I examine the “duality” of relationships of firms based on their 

contractual ties to government programs by converting them from 2-mode to one-mode 

affiliation matrix using PAJEK –Figure 13 depicts this relationship.  

 

 

 

Figure 13: Bipartite to Inter-Firm Affiliation Network  
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I focus on the following network properties to help examine first the overall network 

structure of government contractors, such as if the degree distribution is scale free, and 

second to examine the relative characteristics and behavior of firms within networks. 

Because the analysis is focused on firms as sellers (with government as the buyer), the 

analysis only utilizes in-degree and weighted in-degrees of firms. This measure reflects the 

number of contracts firms have associated with government programs.   

 

 
Table 9: Network Structure Properties 

Network Measures 

Global 
Properties 

 
Network Density,   

In-Degree & Weighted In-Deg. 
Distribution 

 
 

Scale Free Distribution, α 

Community 
Detection 

Community Class 

 Modularity, Q 

Nodal 
Properties 

 

 
 

Betweenness Centrality 

Eigenvector Centrality 

 Clustering Coefficient 

 Data 2.3.2.

This research is based on 34 government programs and the contractors associated 

with them. The data consists of two primary groups of nodes - government programs (GPs) 

and contractors. I further divide contractors into two subgroups of nodes, Prime 

Contractors (PCs) and Subcontractors (SCs). Figure 14 shows the contractual relationships 

between the three groups of nodes.  
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Programs 
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Figure 14: Contractual Ties between Buyers and Sellers 

Government programs are buyers only; Primes are both buyers and sellers; and, Subs are sellers only; last, 
Primes also have buyer-seller ties with each other.  

 
 
 

  Contract Tiers 

The data spans across two tiers of contracts, Tier 1 consists of direct government 

contractors and includes a combination of contracts for technical goods and services, but 

mostly for non-technical support services. The Tier 2 includes major subcontracts for 

technical goods and services. I do not include contractors that provide overhead support 

such as custodial services or facility maintenance.   

 

Table 10: Contract Count by Tiers – Network Analysis 

Contracts 
Edge 
Count 

Tier 1: Direct Government Contractors 
Primarily for non-technical program 
management support 

4842 

Tier 2: Major Subcontractors 
Primarily for technical goods and services  

495 
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Mergers & Acquisitions 

Over the past 30 years (span of this research), many firms have either merged or 

have been acquired by other firms. I mostly capture firm names as they appear at the time of 

contract execution. However, for about 2% of the firms in the dataset, I have also captured 

their current names after mergers and acquisitions. I use the DOC survey (BIS, 2014), which 

specifically collected this data for the past five years from the time of the survey (conducted 

in 2012). Table 11 shows firm count before and after name change. I use the post-merger names 

in the buyer-seller model and original names in the affiliation network model.    

 
 

Table 11: Firm Count Before-After Name Change 

 
Before After 

Prime Contractors (PCs) 12 8 

Subcontractors (SCs) 1360 1345 

Of the firms that responded to the DOC survey question, about 2% of the firms in the dataset have either been 
merged or acquired by other firms since the initial contract execution. I use post-merger names in buyer-seller 
models and pre-merger names in the affiliation network analysis.   

 
 
 
Firm Size 

I also identify firms by size (Table 12) using the DOC survey data. The survey 

defines firm size based on average annual net sales between years 2009 to 2012 (BIS, 2014). 

The survey provided the data for about 27% of firms in the dataset, however as I show later 

this data entails mostly the highly connected firms. 
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Table 12: Firm count by Size-Network Analysis 

Firm Size 
Firm’s Annual 
Net Sales 

Firm 
Count 

1-Very Small  < $10M 88 

2-Small $10-50M 80 

3-Medium $50-250M 70 

4-Large $250-1B 68 

5-Very Large > $1B 51 

Missing  1026 

Grand Total 1388 

All Primes are either large or very large firms; the Subs range from very small to very large. 

 

 

  Network Models Analyzed 2.3.3.

I analyze three different network models. Each model examines diverse contractual 

ties and reveals nodes that are unique to one network and nodes that are prominent across 

multiple networks. I describe each model in Table 13 below. 

 

Table 13: Network Models Analyzed 

Network 

Total 
Weighted 

Edges 
Total 
Edges 

Total 
Nodes 

Total Nodes 

Programs 
(always 
buyers) 

Primes 
(buyers & 

sellers) 

Subs 
(always 
sellers) 

1) 
Full Network: Both tiers of 
buyers and sellers-full dataset 

5337 2960 1388 34 8a 1346 

3) 
Program Mgmt: Tier 1 
contractors for non-techical 
program management services only      

4357 2496 1263 33 8b 1222 

3) 
Tier 2: Major subcontractors for 
technical goods and services only  

493 273 132 0 8a 124 

 aBuyers & Sellers      bSellers only      
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  Research Findings  2.4.

I focus on degree distribution (global), communities (regional), and betweenness, 

clustering coefficient, and eigenvector (local) properties for each network model in the 

analysis. These essential network properties inform how network structure of government 

contracting influences the organization of firms.  

 Full Network Model 2.4.1.

The full network is comprised of both bi-partite government-to-firm ties in Tier 1 

contracts and one-mode firm-to-firm ties in Tier 2 (I describe these relationships in Figure 12). 

The network graph in Figure 15 shows a highly sparse network with density of .003. This 

means that the network contains just 0.3% of all possible edges that could exist in this 

network. The core of the network encompasses about 7% of all the nodes in the network 

and consists of Primes and large to medium Subcontractors. While these firms have multiple 

programmatic ties across the network, about 67% of the firms only have one contractual tie 

within the full network.  
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Figure 15: Full Network Topology  

The above network is essentially structured around the programs (black nodes). Roughly 2 percent of firms are 
at the core of the network with most network ties. But, 67% of firms only have one contractual link-these 
nodes are on the network periphery.  
 

Nodes=1388, Edges= 5337,  = .003, 

Number of Ties 
In-

Degrees 
Weighted          

In-Degrees 

Nodes with 1  67% 55% 

Node with 2-10  31% 38% 

Nodes with >10  2% 7% 

 

 Government Programs 

 Primes, size per InDeg 

 
Subs, size per InDeg, Shades per 
Wt. InDeg 

 Links with Primes as buyers 

 Links with Programs 
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The plot in Figure 16a shows a highly skewed in-degree distribution with heavy right 

tail. The histogram of degree distribution shows that about 13% of firms hold 63% of all 

contracts in the dataset. The scale free distribution in 17c shows α=0.91 with high R2 value, 

which suggests that the Full network follows a near Zipf’s distribution (as discussed in 

Section 2.2 - Scale Free Networks). 

 

 
(a) In-Degree Distribution 

 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 

(b)Histogram           (c) Scale-Free Distribution 

Figure 16: Full Network In-Degree Distribution  
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The Full network topology demonstrates the phenomenon of Matthew Effect (as 

described in Sec 2.2 – Scale Free Networks). Firms that are medium to very large tend to 

have the most number of government contracts. But interestingly, the less prominent nodes, 

especially small to very small firms preferentially attach to government programs since 

government is the most dominant buyer in the network. The smaller firms seem to 

preferentially attach to government programs in hopes for first mover advantage (Masten, 

1984) or simply for their own survival (Barabasi, 2002). 

 Differentiating between power law and a typical market structure, Barabasi explains 

that unlike the latter, agents in a buyer-seller networks exhibit long-lasting stable ties and 

coexist without driving down hard bargains. 

Similarly, communities in the full network are formed around the buyers. The graph 

in Figure 17 shows node size based on buyers’ out-degrees. Per the modularity value, 

Q=0.432, the community detection is strong. Three of seven communities consist of single 

buyers that are also the three largest programs with most out-degrees.  

As a program gets larger, the community of contractors also grows around it. The 

network analysis shows that the links across communities are relatively low and range 

between 8 to 25% of links that are present within each community. This is indicative of a 

few bridging nodes that connect the communities and also demonstrate a silos like structure 

across government programs. Each program seems to work independent of each other and 

drives its own set of acquisitions. The common links between programs are the same 

dominant firms that have sufficient reach across the network and support multiple 

government programs.  
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Figure 17: Full Network Community Detection  

Modularity, Q=0.432, Communities=7 

 
 
 
Next, I generate an affiliation network by converting the bi-partite  

Tier 1 network (described in Figure 12) into one-mode inter-firm graph. This data includes 

majority of the nodes and links from the Full network. The affiliation network is based on 

indirect associations as depicted in Figure 13.  

The resultant network is an undirected graph that has 1,279 nodes (Figure 18) and 

267,387 connections between firms. However, similar to the Full network, this graph also 

displays a highly sparse topology with a small dense core. The core is comprised of medium 

to very large firms, including all Prime contractors. This finding further confirms that firms 

with contracts across multiple programs tend to have greater level of inter-firm affiliations. 

The low density reflects that this is a highly inefficient network and information 

dissemination, which is the primary benefit of an affiliation network, is likely contained 

within the highly connected cluster of firms at network’s core.  
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Figure 18: Affiliation Network Topology 
Nodes=1,279, Edges=267,387,  = .327 

The figure does not show edges due to the large number. In comparison to the Full network model, this is a 
much less sparse network with 33% of possible edges. This is expected as the number of edges increase when 
converting a two-mode directed network into a one-mode undirected affiliation links; but, still most of the 
affiliations in this network seem to exist between a small cluster of already highly connected firms.   
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 Program Management Network 2.4.2.

 This network is comprised of Tier 1 contractual ties for non-technical program 

management service between government and firms. I exclude contracts for technical goods 

and services in Tiers 1 and 2.   

The network graph in Figure 19 encompasses about 82% of Full network and 

therefore displays similar network properties. It is a highly sparse network with same density 

as the Full network. Similarly, the community detection shows the same number, structure, 

and strength of communities as in the Full network (Modularity, Q=0.413, Communities=7). 

The communities are again structured around buyers. 

There are two key takeaways from this graph. First, only about 18% of the contractual 

ties are for technical goods and services – the remainder are for non-technical services 

associated with management and administration of programs. Second, all Primes have 

program management contracts in addition to a wide range of technical contracts as seen in 

the Full network. 
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Figure 19: Program Management Network Topology  

Nodes=1263, Edges= 4357,  = .003 
 

Number of Ties 
In-

Degrees 
Weighted          

In-Degrees 

Nodes with 1  68% 56% 

Node with 2-10  30% 38% 

Nodes with >10  2 % 6% 

 

Programs 
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Similar to the Full network, this graph also shows a highly skewed degree 

distribution with heavy right tail (Figure 20). The histogram of in-degree frequency shows 

that about 79% of firms have five or less number of ties. In total, 21% of contractors have 

71% of all non-technical Program Management and program administrative contracts. The 

scale free coefficient, α=1.17 with high R2 value, indicates that the Program Management 

network displays a Zipf’s like degree distribution. 

 
 

 
(a) In-Degree Distribution 

 
 

(b) Histogram     (c) Scale-Free Distribution 
 
Figure 20: Program Management In-Degree Distribution  
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 Tier 2 Subcontractor Network 2.4.3.

I analyze a one-mode directed network in which the Prime are the buyers; additionally, 

Primes also subcontract to each other (as described in Figure 14). The network contains 132 

firms and 273 contractual links between them (Figure 21).  

Compared to the previous to the Full and Management buyer-seller network models, 

this is relatively a less sparse network with 0.03 density ratio. This means that network 

consists of about 3% of all possible links in the network, which is still a highly sparse 

network. About 50% of the suppliers have contractual ties with more than one Prime 

contractor. Only about 25% have contracts with more than two Primes - these are mostly 

medium to very large firms, including Primes that are subs to each other. The remaining half 

of the sellers in the network only subcontract with one Prime contractor.   

This is perhaps the most unexpected finding in this research that partly rejects the 

research hypothesis. As I discuss in Section 2.2, large body of literature shows that the 

aerospace industry is a niche market with limited number of suppliers. The essence of the 

DOC Space Deep Dive Survey (BIS, 2014) was to identify any potential shortages or limited 

supply of critical and unique technical expertise in the aerospace industry. However, the 

network analysis shows that the satellite manufacturing industry contains multiple suppliers 

for similar goods and services. The Primes seem to have their individual supply chain in 

addition to sharing a core set of medium to very large subcontractors. Interestingly, the latter 

includes other Prime contractors. This finding is even more significant when considering 

mergers and acquisitions – a factor that should show a more concentrated network.  
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Figure 21: Tier 2 Network Topology 

Nodes=132, Edges=273, =.031 

The network shows that Primes mostly have a unique set of suppliers. About 26% of the subcontractors have 

ties with three or more Prime contractors- these are mostly medium to very large firms, including Primes that 

are subs to each other. This is an unexpected finding and partially rejects the hypothesis.  

 
 

 

 

  

 Primes, size per InDeg 

 
Subs, size per InDeg, 
Shades per WtInDeg 

 Links with Primes   

 Links between Primes 

 
Number of Ties 

In-
Degrees 

Weighted          
In-Degrees 

Nodes with 1  56% 47% 

Node with 2  18% 44% 

Nodes with 3-7  9% 26% 
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Similar to the previous network models, the degree distribution shows that a few 

nodes hold most of the ties in the Tier 2 network, as well. The histogram below shows that 

about 76% of contractors have five or less number of contracts (weighted in-degree). The 

remaining 24% hold 67% of the contracts. The α is -0.965, with high R2 value indicates that 

the Tier 2 Subcontractor network also displays a Zipf’s like degree distribution. 

 

 

 

 

 

(a)  

(b)  

(c)  

(a) In-Degree Distribution 

 

 

 

 

 

 

 

 

(a) Histogram     (c) Scale-Free Distribution 
 
Figure 22: Tier 2 In-Degree Distribution  
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 The Tier 2 network also shows communities based on the buyers, but the in this 

network the communities are nearly equal size. The key take away of this finding is that the 

market for Tier 2 subcontracting is almost evenly divided amongst the Primes. There are six 

dominant Primes which dictate this community structure and further confirms the research 

finding that the Primes seems to have mostly unique group of suppliers.   

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
Figure 23: Tier 2 Community Detection 

Modularity, Q=0.300, Communities=6 of nearly equal sizes 
The key take away of this figure is that the market for Tier 2 subcontracting is almost evenly divided amongst 
the Primes. There are six dominant Primes which dictate this community structure and further confirms that 
Primes seems to have mostly unique group of suppliers.   
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 Nodal Properties 2.4.4.

Since all network models in the analysis demonstrate a Zipf’s like degree distribution, 

I use the Full network to discuss the local (nodal) attributes. I show them by separating the 

three groups of nodes, Programs, Primes, and Subcontractors in the next two figures. 

Government as a group of nodes has the highest betweenness centrality meaning 

they are the main driver of this buyer-seller network. Only about 11% of all the nodes have 

non-zero betweenness centrality measure. In Figure 24, the node size represents this 

measure – the bigger the node size, higher its betweenness. The figure shows that the 

government programs and Prime firms are most central in the network. This is a key finding, 

which indicates that buyers primarily drive this buyer-seller network rather than the sellers. 

Setting aside the large number of unique contractors, the network does show that Primes are 

the key firms holding this network as both sellers and buyers.  
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Figure 24: Betweenness Centrality-Full Network 
Node size=Betweenness Centrality; Data Shown: 11% of all nodes, 29% of all edges 
Government as a group of nodes has the highest betweenness centrality meaning they are the main driver of 
this buyer-seller network. The Primes are the second dominant group of nodes as both buyers and sellers. 
About 89% of the nodes have zero betweenness measure and shows that on the whole the market for 
government contracting does not have an oligopolistic structure.  

 
 

 
Next, I examine the eigenvector centrality and the clustering coefficient of nodes in 

the Full network. I show both measures in Figure 25 by dividing Tiers 1 and 2 along Prime 

contractors. The eigenvector centrality increases from lighter to darker node shades. The 

analysis shows that only about 7% of the nodes are connected to the most influential nodes 

in the Full network. This includes all Primes and a small subset of Subs. All remaining nodes 

show zero or near zero values. These results are indicative of highly acyclic directed network 

structure (KONECT, 2015). This is an expected finding given that there are only eight 

 Primes 

 Govt. Programs 

 Subs 
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buyers and remaining nodes are sellers. The Primes who have relatively lower eigenvector 

centrality show that they are themselves influential nodes and the suppliers preferentially 

attach with them.  

Shown as node size, the clustering coefficient is highest for a small set of Tier 2 

suppliers who have a high concentration of ties in both tiers of contracts. This is the same 

core group of nodes as observed in the Full and Tier 2 networks. The remaining 93% of the 

nodes have a near zero coefficient value which is also indicative of a highly sparse network 

structure.  

 

  

 

 

 

 

        

 
 

 

 

 

 

 
 
Figure 25: Clustering Coefficient & Eigenvector-Full Network 

Data shown: 7% of nodes and 14% of edges in Full network  
node size=Clustering Coefficient; node shade=Eigenvector Centrality 
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In the following charts, I show the weighted in-degree, from highest to lowest, of the 

highly connected firms (as sellers) first when government is the buyer and second when 

Primes are the buyers. I plot the charts with respect to firm size and if it is a Prime or a Sub. 

The results show that these are primarily medium to very large firms and Primes acquire a 

large portion of government contracts along with Subs especially in Tier 2.   

 
 

 
(a) Sellers in Tier 1 and Program Management Networks 

 
 

(a) Sellers in Tier 2 Network 
 
Figure 26: Weighted In-Degree Distribution by Firm Size and Type 
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 Summary of Results 2.4.5.

I summarize the global, community, and nodal network properties (Table 14) for the 

four network models analyzed in this paper. 

  

Table 14: Summary of Network Analyses Results 

Network Nodes Edges  α R2 Q 
Commu

nities 

 Full 1388 2960 .003 0.91 0.96 0.432 7 

 Affiliation 1279 267387 .327 - -   

 Project Mgmt 1263 2496 .003 1.17 0.96 0.413 7 

 Tier 2 132 273 .031 0.97 0.94 0.300 6 

 
 

The social network analysis shows that the buyer-seller networks for government 

contracting tend to be highly sparse and decentralized. About 80% of the contractors in the 

dataset have single contractual ties with just one government program. Given that all 34 

programs in the dataset are for the design and development of satellites, many of the 

contractors provide similar goods and services, but most of them do not support multiple 

programs. As a result, all networks demonstrate density measure <.50. This is an unexpected 

finding and rejects the first hypothesis. As discussed in Section 2.2, scholarly studies show 

that market for government contracting is an oligopoly. Indeed this holds true when 

analyzing network core – each model in the research reveal an extremely small concentration 

of firms (about 11% per betweenness centrality) that hold the disconnected program 

communities linked together. However, the network as a whole demonstrates a large market 

structure with many peripheral actors sparsely connected. More importantly, the affiliation 

network further confirms this structure since it too reveals a small network density pointing 
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to network inefficiencies. In addition, networks show Zipf’s like distribution of contractual 

ties meaning that a small number of contractors have majority of the government contracts. 

Furthermore, the community structures in the three buyer-seller models consistently 

show that the buyers primarily drive the network. A small number of highly connected firms 

act as the bridging nodes between the disconnected communities of programs sharing a 

relatively small number of contractors. I attribute this network property to Matthew Effect. 

Since, government prefers to award contracts to those who already have similar government 

contracts and can show past performance – the already prominent firms acquire more 

contracts and thus get bigger and diverse with greater reach across the network.  

Furthermore, the remaining 80% of the firms preferentially attach to these firms, but mostly 

to government in order to remain in the network. These findings fail to reject the second 

part of my hypothesis.   

 

   Discussion 2.5.

The research findings reveal organizational inefficiencies in how government 

manages its programs in terms of acquisition planning and information sharing. The 

disconnectedly connected network of government programs reflects a silo like organizational 

structure. In essence, these networks behave as 34 disconnected sub-networks representing 

34 programs, each with its own set of contracts and contractors. Consequently, the 

disconnected communities or groups of nodes are likely to create duplicative processes due 

to limited number of interaction between programs.  
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When focusing on the core of the networks, the bridging nodes tend to dominate as 

government contractors and greatly benefit from their strategic network position. I further 

explore this argument in the context of structural holes. 

A decentralized network structure is normally indicative of structural holes (Newman 

M. , 2010), which are created when a few nodes connect two or more mostly disconnected 

communities such that their removal partly or fully disconnects a network. These nodes 

work as conduit of information flow between the bridging communities (Kumpula, 2008; 

Saha, Domeniconi, & Rangwala, 2011) (M. Newman, 2010) (M. E. J. Newman, 2003, pp. 

189-190). Buskens and Arnout describe structural holes as an opportunity for “beneficial 

information” due to “nonequivalencies” in access to information (2008, pp. , 375).  

Examining the attributes of structural holes from the context of buyers and sellers, 

the firm’s view is that they are good for expansion and profits. Buskens and Arnout explain 

that an “entrepreneur recognizes opportunities” in structural holes as competitive advantage 

for the firms who place themselves as the bridging nodes in a network (Gargiulo & Benassi, 

2000, p. 184). Contractors recognize these opportunities due to information asymmetry that 

favors them (Buskens and Arnout) (Gargiulo & Benassi, 2000, p. 184). In a highly sparse 

network, the bridging contractors are able to retain long-term stable network ties and have 

little incentive to share the information they acquire due to their strategic position in the 

network (Newman M. , 2010). The information asymmetry leads to competitive advantage 

and also enables firm’s diversification across multiple niche markets.   

 From government’s perspective, decentralized organizations with many structural 

holes can provide local autonomy, control over information dissemination, and ability to 

manage risks locally without oversight from sister or parent organizations. Levine (1992) 
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argues that as budgets shrink, government programs and organizations seek more autonomy 

and control of information for survival. Nevertheless, he also adds that decentralization 

leads to lack of cohesiveness that enables government to effectively manage its programs 

and oversee contractor performance. Thus, from government’s perspective, if task secrecy is 

the goal then the network tends to be decentralized, but if task efficiency is the objective, 

then structural holes create barriers to effectively manage.      

 

Table 15: Structural Holes – Contractor vs. Government View 

Contractor View 
They are good for long-term 

stability 

Government View 
They are good for local 

autonomy 

Wider reach across the network   Control over information dissemination 

Signifies firms diversification across niche 
markets within a meta network 

Ability to manage risks locally and 
autonomously 

Access to asymmetric information across 
communities or groups  

Useful for task secrecy 

Competitive advantage over other firms in 
the network 

Barrier to remove duplicative 
inefficiencies 

Strategically positioned to create new 
opportunities/offer new services which 
they may provide sometime in future.   

Lack of cohesiveness to manage 
effectively 

 
 
 
Regardless of the incentives to collaborate, the organization of firms is still 

influenced by basic market dynamics to compete and drive the hardest bargain. As 

institutional structures become more complex due to interdependencies in the global market, 

firms and their organizational structures exhibit more power-law like qualities than a 

traditional bell-curve distribution as the number of firms increase that seek a market position 

for government contracting (Rycroft & Kash, 1999) (Andriani & McKelvey, 2009). These 
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market dynamics result in allocatively efficient networks in which firms yield the highest 

surplus above the investment cost of building links. Most systems that demonstrate a high 

degree of tolerance against failures share a common feature: a highly interconnected complex 

network (p. 111) guarantees their functionality. Sclar states: 

“Oligobolists recognize that their individual long-term best interests 

are tightly entwined with the collective, long-term interests of the 

industry. A peaceable divided market promises greater long-term 

profitability than that provided by any adversarially won short-term 

gain”(2000, p. 70). 

  

I summarize by asserting that that market conditions for government contracting 

heavily favor power law distribution. First, the prices in a highly skewed Zipf’s like 

distribution tend to favor sellers. Second, instead of densely connected, the larger firms 

benefit from disconnectedly connected network of government programs and contracts due 

to strategically positioning themselves as bridging nodes. The smaller firms preferentially 

attach to government as a buyer and the Primes – with hopes to gain more strategic network 

position over time – but at a minimum to remain in the network. Thus, as long as there is 

government demand to outsource, the market will find an optimum – while not an efficient 

– network structure. Last, I argue that whenever a network of multiple market players is 

assembling a complex public system (or program or service), its design will almost certainly 

lead to organizational inefficiencies - due to bounded rationality of managers (Williamson O. 

E., 1984). It will lead to duplicative processes and asymmetric information all to 

government’s disadvantage and to firms’ competitive advantage.     
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THE COST OF CONTRACTING OUT PROGRAM MANAGEMENT: CASE OF 

GOVERNMENT WORKING HARDER NOT SMARTER  

 

 

 

Abstract 

Programs in the public sector increasingly rely on support service contractors for 

management and oversight of prime contractors. I examine the relationship of overall 

program performance in terms of schedule delays and management cost in the context of 

contractor support personnel and federal employees. I show that the overall program 

management cost has increased over time due to government’s growing reliance on 

contractor support personnel. However, it does not seem to have any noticeable impact on 

improving program performance. On contrary, the number of federal employees seem to be 

the largest determinant in reducing program delays. I argue that government works harder by 

increasingly procuring program management functions, but not smarter because by 

outsourcing government fails to retain core management insights that can empower it to 

make better programmatic decisions.   
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3.1.  Introduction  
 

Government programs largely entail acquisition of technical goods and services. 

However, a significant portion of these contracts also procure contractor support services to 

oversee programs and monitor prime contractors. Therefore, to understand the overall 

performance of public programs, the role of support service contractors becomes an 

important factor to evaluate. Based on the data for 34 government satellite programs, I 

examine the relationship of overall program performance to government’s increasing 

reliance on contractor support for program management and contractor oversight functions. 

Research Question: Is there an association between government program performance 
and contracting out program management functions?  

 

  I analyze performance in terms of program schedule and management cost in 

relation to the levels of Federal versus contractor support employees. The research shows 

that about 90% of the programs in the dataset have had program delays ranging in multiple 

months. The largest determinants of shorter schedule delays is the overall number of federal 

employees, while the levels of contractor support personnel show no noticeable impact on 

program performance in terms of schedule or cost improvements. At the same time, 

programs on average have increased the number of non-technical management support 

contracts per program while the number of technical contracts has slightly declined. The 

increase in management contracts also correlates with a sharp increase in contractor support 

personnel and a marginal decline in federal employee levels over the same period. Last, the 

number of support contractors show a positive association with the increase in overall 

estimated total program cost.  
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 While not showing improvements in the overall program performance, I argue that 

that increasing reliance on support service contractors has an undesirable impact on 

government’s ability to manage programs in four important ways. First, government has 

compounded its overall transaction costs of managing prime contractors since it procures 

contractors to oversee other contractors. Second, by not directly managing programs, the 

Government loses the ability to make informed decisions that are not influenced by the 

contractor personnel. Third, controlling inherently government functions is compromised 

when contractors are embedded in day-to-day management of public programs. Last, 

reliance on service contractors creates a gap in heritage knowledge and lessons learned 

within the organization that diminishes Government’s ability to write better contracts for 

future programs.  

When discussing public programs, most of the existing scholarly research focuses on 

public-private partnerships or aspects of public administration. There is lack of research that 

specifically examines the impact of outsourcing program management and contractor 

oversight instead of maintaining it as an inherently government function. Due to the limited 

sample size (34 programs), the research findings are preliminary, but I attempt to provide a 

framework to address the issue of outsourcing and its effects on performance of public 

programs and the resultant decision-making challenges for public managers. 

3.2.  Public Policy and Management of Public Programs  

  Government procures a wide spectrum of goods and services in order to implement 

various public programs. Since 2000, the U.S. Federal Government alone has awarded on 
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average over $400 Billion in contracts annually. This equate to nearly 17% of total annual 

spending including entitlements and loans and guarantees (USASpending.gov, 2012).  

  Along with procuring technically complex and asset-intensive systems and services, 

government also utilizes a broad range of contractor support services, also referred to as 

government consultants or professional services. This phenomenon is decades old, however 

the level of service contracting has sharply increased since the late 1990s (Sclar, 2000) 

(Verkuil, 2007) (Moliterno & Mahony, 2010). Many of these support services are utilized to 

oversee public programs and prime contractors who execute the programs (Gen & Kingsley, 

2007) (Radin, 2012). Therefore, to understand the overall performance of public programs, 

the role of support service contractors becomes an important and a direct factor that merits 

examination. Does contracting out program management result in improved program 

performance or is it cost effective to retain such oversight internally?  

  However, program performance is not easily measurable for public programs as in 

the private sector (Radin, 2012, pp. 29-30) (Gen & Kingsley, 2007). Burden of internal cost, 

contractual uncertainties, and limited managerial capacity are sufficient incentives for firms 

to balance between make and buy decisions. However, these incentives are not as prominent 

for public managers. 

  Government programs have multiple goals based on the shared authority from a 

wide range of stakeholders (Koliba, Meek, & Zia, 2011) (Radin, pp. 24-25) including the 

elected and appointed officials, and of course the public. Consequently, public managers are 

more reactive to polity (Stone, 2002) and funding pressures than controlling transaction 

costs and management inefficiencies. For example, federal agencies are usually under 

pressure to utilize all appropriated funds in a given fiscal year. Public managers are 
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incentivized to obligate all year-end funds rather than risk losing it the following year. This 

factor often plays an important role in making certain contracting decisions.   

  Sclar (2000) argues that the challenge of managing day-to-day functions of the 

government has more to do with skills of public managers rather than the debate about 

policy and politics. He cautions that contracting out complex services, above blue-collar 

functions, leads to information asymmetry and oligopolistic behaviors by contractors that are 

costly and risky for government in the long run. He questions the policy of contracting out 

based on the rationale that it is cheaper to hire contractors, or that expertise only exists in 

the private sector (Sclar pages 60-61). Verkuil (2007) also asserts that many management 

functions when outsourced result in (unintentionally) transferring delegation of critical 

government authority to the private sector in which case government no longer controls the 

inherent decision-making powers. In one of its studies, the GAO cites that due to increasing 

reliance on contractors, some of the services obtained may be deemed inherently 

government functions carried out by contractors (GAO, 2007). Although, Circular A-76 

does not provide a clear definition of such functions, it advises that government entity 

should ask itself whether it could conduct its core functions without relying on service 

contractors - if the answer is no, then those functions should be internalized. 

  Since, Government programs primarily entail acquisition of goods and services, the 

program management essentially has to do with contractor oversight. This arrangement is a 

double-edged sword, since government hires contractors to oversee other contractors on its 

behalf, therefore compounding transaction costs of contracting out. Braziel (2009) cautions 

that by employing a third-party to oversee government’s contracts, government is inserting a 

“significant, yet unnecessary” oversight function that weakens its buyer-seller relationship 
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with prime contractors and leads to less government accountability of contractor 

performance. Koliba, et al, (2011) explain that with close public-private ties, the vertical and 

horizontal hierarchies get blurred and performance and accountability takes on a more 

collaborative tone than a traditional “command and control” role of public managers. Often 

contractors work side-by-side with government employees, and when contractors have more 

information and resources than the government, the hierarchical relationships are 

transformed into alliances rather than typical buyer-seller interactions. Nonetheless, this 

blurring of roles does not remove contractual risks and transaction cost associated with 

outsourcing program management and oversight responsibilities. 

Broadly speaking, all programs entail three key program performance measures: cost, 

schedule, and the overall mission success. I focus the research on the first two measures, 

program schedule and management cost, and analyze for the following hypothesis.  

Hypothesis 1: Over time, the overall program management cost has increased for 
government programs due to increasing reliance on contractor support personnel. 
However, this increase in program cost has not had significant impact on the overall 
schedule performance.  

3.3.  Data and Method 

3.3.1. Data   

My research is based on 34 government programs for design, development, 

integration, and launch of satellite hardware (see Appendix for description of the research 

data including criteria for selecting the programs for the research). I conduct the analysis 

between two major program milestones, preliminary design review (PDR) near the start of a 
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program, and satellite launch, which concludes the development phase. Programs expend 

most of the cost between these two phases including completion of most of the contracts.   

 Dependent Variables 

I analyze for the following two dependent variables:  

 Schedule Performance: I use on-time satellite launch (schedule) as a measure of program 
performance. Satellite launch marks the completion of most of the programmatic 
milestones and respective contracts. Thus, on-time launch is one of the key measures of 
overall program performance. When launch delays occur, programs have to absorb 
unplanned cost to resolve the issue (normally technical) and to sustain the resources 
(cost of marching army) to minimize mission risks until satellites are successfully 
launched. I identify launch delays as a delta between the planned date at the start of a 
program (at PDR) and the actual launch date. I only consider launch delays greater than 
30 days from planned date. A month timeframe usually falls within a launch window for 
most satellite missions, thus not considered a true schedule delay.7 

 Program Management Cost8: The management cost is not easily distinguishable from 
technical cost. Organizational culture and management philosophy influence how 
managers handle contractual risks and uncertainties and track various program costs. I 
attribute government management cost to the use of contractor support personnel for 
management and oversight of programs. Support personnel are those government 
contractors who provide on or near-site day-to-day program oversight where the 
government work is performed. I exclude overhead contractual services such as facility 
maintenance or custodial services from the analysis. 

 

                                                 
7My data includes contracts between PDR and launch, thus it encompasses any technical delays that occur 
between these phases. However, on rare occasions launch delays can occur due to factors outside program 
control, such as weather patterns that may create unsafe conditions to launch. Such scenarios typically do not 
result in multiple months of delays. The research data does not show any such scenarios for delays.   

8I equate contracts with program management if the contracts do not provide technical goods and services 
such as hardware, software, ground systems, mission operations or launch readiness services for satellites. The 
program management services mainly pertain to oversight of such contracts and contractors on behalf of the 
government, or providing other internal programmatic functions such as financial and contracting support. 
This is a subjective assessment that program managers in the government may not agree with. The 
management services are sometimes referred to consultants or engineering services. However, I argue that 
some of these functions are still being fulfilled by federal employees alongside contractor support, but at a 
much smaller scale. So, a direct comparison of the two types of personnel support for government programs is 
a valid assessment in relation to program cost and performance.  
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Independent Variables 

I use the following two groups of independent variables for analysis. 

Program variables include: 

 Launch Year reflects program years. The programs span over the past 30 years.      

 Program Size in terms of program cost is indicative of program complexity.  

 Tier 1 Contract Count9 is the total number of direct government contracts per program 
for technical goods and services, and for non-technical program management support.  

 Technical Contract Count is per program for technical goods and services.    

 Non-Technical Contract Count10 is per program for management and oversight services.  

 Estimated Program Cost Delta is an estimated overall program cost growth between 
start of a program to actual launch date.  

Organizational level variables: 

 Federal Employees is the total count of personnel at part of the Federal agency where 
the programs and respective acquisitions are managed.  

 Subcontract Count is total estimated number of subcontract personnel at part of the 
Federal agency where the programs and respective acquisitions are managed.   

 
 
 
 
 
 
 
 
 

                                                 
9I use contract count instead of cost data due to lack of consistent and robust contract cost figures. I use total 
contract count as a measure of level of program management that is contracted-out for non-technical support 
in contrast to technical contracts.   

 
10Technical contracts include development and delivery of technical hardware, software and satellite launch 
services and easily distinguishable. Non-Technical contracts encompass program management functions and 
identifying these types of services is subjective. I assess these contracts based on the type of support described 
in contract description, knowledge of the programs and contractor names in the dataset. 
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Table 16: Independent Variables – Program Management 
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Launch Year Year of actual launch 
Date 
1989-2018 

34 - - - - 

Program Size 
Based on estimated total 
program cost (M=millions, 
B=billions) 

Ordinal 
1<$100M 
2=$100-250M  
3=$250-500M 
4=$500-1B 
5>$1B 

34 - - 1 5 

Federal Employees 
Federal employees at agency 
where programs are managed 

Count per year 
1986-2015 -      
in increments of 
100s 

32 3329 164 3130 3926 

Tier 1 Contract 
Count 

Number of direct government 
contracts per program 

Count per 
Program 

34 142 234 3 1301 

Sub- 
Contracts 

Number of major subcontracts 
for technical hardware and 
services 

Count per 
Program 

34 15 6 1 31 

Technical Contract 
Count 

Non-technical contract count 
per program 

Ratio per 
program 

31 0.21 0.1 0.07 0.65 

Non-Technical 
Contract Count 

Technical contract count per 
program 

Ratio per 
program 

31 0.54 0.2 0.08 0.88 

Est. Program Cost 
Delta 

Difference in estimated total 
program cost between 
program start and at launch  

Percent change 
per program 

31 0.24 0.3 0.00 0.98 
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3.3.2. Method  

Since both dependent variables consist of count data with mean > 0, I use Poisson 

regression. The other count models, Negative Binomial and Zero-inflated, are not suitable 

since the dataset does not have high number of zero values. In Poisson analysis, the rate of 

log of dependent variable is associated with linearly distributed independent variables. 

 
 

loge(Y)=0+1X1+ 2 X2+ 3 X3+4 X4+5 X5 

Equation 3: Poisson Regression   
 

 
The coefficients are interpreted in terms of log outcome rate as a linear function of 

the independent variables.  

      
 

Y=(e
0) (e1X1) (e

2X2) (e
3X3) (e

4X4) (e
5X5) 

Equation 4: Poisson Regression Interpretation 

 

3.4.  Research Findings 

3.4.1. Descriptive Statistics 

The scatterplot in Figure 27 shows correlations between all the variables in the 

analysis. The matrix in Table 17 shows the significant correlation coefficients for the 

following variables: 

 Launch Delay positively correlates with estimated overall program cost increase. The 
variable also positively correlates with Program Size and the number of Prime contracts 
per program.    

 Contractor Support personnel show a strong positive correlation with Launch Years. 
The number of contractor personnel has increased with each launch year. 
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 Federal Employees show a moderate negative correlation with Launch Years. The 
number of civil workforce has declined with each launch year. 

 Federal Employees negatively correlate with the number of subcontracts. As the number 
of indirect government contracts increase the number of federal employees decrease. 

 Tier 1 (prime) contracts positively correlate with the ratio of non-technical contracts, 
which are primarily for program management and contractor oversight services.  

 Subcontracts correlate strongly with the ratio of technical contracts. These contracts are 
for the development and delivery of technical goods and services.   

 Program Size positively correlates with prime and non-technical contracts and shows a 
strong negative correlation with the ratio of technical contracts. 

 Estimated Program Cost Growth positively correlates with the ratio of Tier 1 contracts. 
As the number of direct government contracts per program increase, the overall total 
program cost increases. 

 
 
 
 

 
Figure 27: Scatter Plot – All Variables   
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Table 17: Correlation Matrix – Program Management Variables 

 * .05 significance 

 

Launch 
Delay 

Contr 
Suppt 

Launch 
Year 

Fed 
Employees 

Prog 
Size 

Non-Tech 
Contract 

Count 

Tech 
Contract 

Count 

Est Prog 
Cost 

Growth 

Launch Delay 1 
       

Contractor Support  
1 

      
Launch Year  

0.695* 1 
     

Fed Employees   
-0.547* 1 

    

Program Size 0.298 
   

1 
   

Non-Tech Contr Count 
   

0.303 1 
  

Tech Contract Count     
-0.603* -0.587* 1 

 
Est Prog Cost Growth 0.503* 

      
1 

Tier 1 Contract Count 0.449* 
 

0.377* 
 

0.296 0.549* -0.410* 0.353 

Subcontract Count 
  

0.530* -0.396* 
 

-0.428* 0.479* 
 

The chart shows the significant coefficients only  

 
 
 
As I explain in Section 3.3, I use duration of satellite launch delay (in days) as a 

measure of program performance. The distribution of data in in the following figure Figure 

28 shows that the variable is highly skewed to the right with some over-dispersion. Most 

programs show launch delays from 31 to 800. It is important to note that about 90% of the 

programs in the data have had launch delays greater than 30 days.  

 
 
 

Figure 28: Launch Delay in Days per Program 

90% of the programs in the data show launch delays > 30 days. 

Obs 33    

Percentiles Range  

1% 0 0   

5% 0 0   

10% 4 0   

25% 141 4   

50% 366  Mean 472.5 

75% 604 1123 Std. Dev 491.0 

90% 1123 1331 Variance 2.41E+0
5 

95% 1826 1826 Skewness 1.6 

99% 1978 1978 Kurtosis 5.3 
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The graph in Figure 29 shows the levels of federal versus contractor support 

personnel at part of the Federal agency where programs in the dataset are managed. The data 

spans over the past 27 years. 

 
 

 

Figure 29: Number of Federal Employees vs. Contractors over Launch Years 

The number of contractor support has sharply increased – by about 74 personnel per year on average. During 
the same time period, the number of federal employees has been almost stagnant – decreasing by about 6 
employees per year on average.  

 
 
 
 Next, I plot the ratio of non-technical vs. technical contracts per program. The data 

in Figure 30 spans over program launch years; it shows that the number of non-technical 

support contracts has remained much higher than technical contracts. The peaks and valleys 

in the plot are due to lack of data for some of the programs. The non-technical contracts are 

primarily for program management and oversight functions.   
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Figure 30: Ratio of Technical vs. Non-Technical Contracts over Launch Years 

 
 
 

3.4.2.  Analyzing Program Performance-Schedule 

I analyze if program performance, in terms of program schedule, has improved over 

the years in terms of decline in launch delay duration, and whether this improvement is 

associated with contracting out program management support. Due to a small dataset, I run 

two regression models for Launch Delay. The number of observations differs by nine 

programs between the two models.  

 Schedule Performance - Model 1 

In the first model I analyze by controlling for the following four variables.  

 
 

loge(Launch Delay)=0+1(Launch Year)+ 2(Program Size)+ 

3(Tier 1 Contracts)+4(Subcontracts) 
Equation 5: Model 1-Launch Delay Regression 

 

 

 

y = -0.0004x + 0.0948
R² = 0.0039

0%

20%

40%

60%

80%

100%

Ratio of Technical vs. Non-Technical Contract Count

Non-Tech Contract Count Tech Contract Count
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The regression results in Table 18 show that, on average: 

 The number of days in launch delay tend to decline by 6% with each launch year, when 
controlling for all other variables in the analysis.  

 The number of days in launch delay tend to increase by 26% as overall program size 
increases from $100 million to over $1 billion, when controlling for other variables in the 
analysis. 

 There is no change in number of days in launch delay for each additional Tier 1 contract 
per program, when controlling for other variables in the analysis. 

 The number of days in launch delay increases by 2% for each additional subcontract per 
program, when controlling for other variables in the analysis. 

 
 
 
Table 18: Model 1 - Launch Delay Regression  

poisson regression, irr          Number of obs = 32   

        LR chi2(4) = 4180   

        Prob > chi2 = 0.000   

Log likelihood = -5660       Pseudo R2 = 0.270   

Launch Delay (in days) IRR Std. Err. z P>|z| 
[95% Conf. 

Interval] 
% 

change 

Launch Year 0.944 0.002 -33.76 0.000 0.941 0.947 -6% 

Program Size 1.256 0.009 30.28 0.000 1.237 1.274 26% 

Tier1 Contract Count 1.001 0.000 51.40 0.000 1.001 1.001 0% 

Subcontract Count 1.017 0.002 10.58 0.000 1.014 1.020 2% 

_cons 1E+52 4E+52 35.42 0.000 1E+49 9E+54   

 
 
 

The above analysis shows that on average the overall program performance in terms 

of launch delays has not significantly improved over the past 30 years. The 6% decline 

equates to less than a month over a mean launch delay duration of about 16 months. The 

strongest predictor of launch delays is the overall program cost. In other words, launch 

delays tend to increase only marginally as program complexity increases. There is little to no 
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change in overall program performance when considering the number of technical and 

management contracts per program. Since Tier 1 contracts strongly correlate with program 

management services, the analysis shows that contracting out for non-technical management 

services tend to show no association with program performance. The number of 

subcontracts for technical goods and services show a marginal decline in program 

performance. This is an expected finding since launch delays are generally attributed to 

technical issues. The results fail to reject the hypothesis 

 Schedule Performance - Model 2 

In the second model, I analyze for program performance using Federal and 

Contractor Support personnel as control variables. Since my observations drop to 23 

programs, I only control for three variables. I minimize over-fitting the model to predictors 

by keeping the observations-to-predictor ratio to about 7:1 (Babyak, 2004). I also convert the 

raw count data for federal and contractor support by 100. The following equation describes 

the second model.  

 

loge(Launch Delay)=0+1(Fed Employees)+2(Contractor Support)+ 

        3(Launch Year) 
Equation 6: Model 2-Launch Delay Regression                                                                                                                                                                               

 
  

The regression results in Table 19 show that, on average:  

 For each additional 100 Federal Employee, there is about 7% decline in number of days 
in launch delays, when controlling for contractor support personnel and launch years. 

 For each additional 100 Contractor Support, there is about 2% decline in number of 
days in Launch Delays, when controlling for federal employees and launch years. 
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 For each launch year there is about 4% decline in number of days in launch delays, when 
controlling for federal and contractor support personnel. 

 
 
 
Table 19: Model 2 - Launch Delay Regression 

poisson regression, irr            Number of obs = 23   

        LR chi2(3) = 613   

        Prob > chi2 = 0.000   

Log likelihood = -3487       Pseudo R2 = 0.081   

Launch Delay IRR 
Std. 
Err. z P>|z| 

[95% Conf. 
Interval] 

% 
change 

Fed Employees 0.929 0.014 -4.93 0.000     0.903 0.957 -7% 

Contractor Support 0.985 0.002 -8.15 0.000 0.981 0.988 -2% 

Launch Year 0.962 0.004 -8.59 0.000 0.953    0.970 -4% 

_cons 4.5E+4 2.1E+4 22.87 0.000 1.8E+4 1.3E+5 
 I convert the raw count of Federal and Contractor Support personnel by 100.  

 
 
 

The above results show that on average the overall program performance in terms of 

schedule has marginally improved over time. The launch delay drops by 19 days for a mean 

value of 16 months duration of launch delay. The largest predictor in program performance 

is the number of federal employees – the launch delays reduce by little over a month for a 

mean delay of 16 months; whereas, the number of contractor support is associated with 

decline by about 9 days. The results fail to reject the hypothesis. The overall program 

performance has not improved significantly over the years. The contractor support tends to 

have the least impact on reducing launch delays on average.   
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3.4.3.  Analyzing Program Cost-Contractor Support   

In this analysis, I test for the hypothesis that contractor support has increased overall 

program cost but has not improved program performance. Again, due to small dataset, I run 

two models with three explanatory variables each to minimize over-fitting the model. 

 Management Cost Performance - Model 3 

In the first model I analyze by controlling for the following three variables,  

 

loge(Contractor Support)=0+1(Launch Year)+2(Fed Employees)+ 

3(Non-Tech Contracts)            
Equation 7: Model 3-Contractor Support Regression 

 
 
 
The regression results in Table 20 show that, on average: 

 The number of contractor support personnel has been increasing by 4% for each launch 
year over the past 16 years, when controlling for federal employees and non-technical 
contracts. 

 There is no change in the rate of contractor support for each additional Federal 
Employee, when controlling for launch years and non-technical contracts. 

 There is about 12% increase in the overall number of contractor support personnel for a 
1% increase in the number of non-technical contracts per program, when controlling for 
launch years and federal employees.  
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Table 20: Model 3 - Contractor Support Regression 

Poisson regression  
    

Number of obs = 24 

     

LR chi2(6) = 1384 

     

Prob > chi2 = 0.000 

Log likelihood = -802   
    

Pseudo R2 = 0.463 

Contractor Support IRR 
Std. 
Err. 

z P>|z| 
[95% Conf. 

Interval] 
% 

change 

Launch Year 1.029 0.001 37.09 0.000 1.028 1.031 3% 

Federal Employees 1.000 0.000 -8.14 0.000 1.000 1.000 0% 

Non-Tech Contract Count 1.120 0.016 8.12 0.000 1.090 1.151 12% 

_cons 0.000 0.000 -31.59 0.000 0.000 0.000 -100% 
  

 
 

On average, the contractor support service has been increasing over the years and is 

strongly associated with the ratio of non-technical contracts to provide program 

management and contractor oversight support. The level of contractor support personnel 

seems unrelated to the change in federal employee levels. These results fail to reject the 

hypothesis. The increase in overall management cost has been increasing in terms of increase 

in the number of contractor support personnel as indicative from the increase in number of 

management support contracts.  

  

 Management Cost Performance- Model 4 

In the second model, I replace non-technical contract ratio with estimated 

percentage of program cost growth. 

 
 

loge(Contractor Support)=0+1(Launch Year)+2(Fed Employees)+ 

 3(Prog Cost Growth) 
Equation 8: Model 4-Contractor Support Regression 
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The regression results in Table 21 show that, on average: 

 The number of contractor support personnel has been increasing by 3% over each year 
for the past 16 years, when controlling for federal employees and percent program cost 
growth. 

 There is no change in the rate of contractor support for each additional Federal 
Employee, when controlling for launch year and percent program cost growth.  

 About 6% increase in the overall number of contractor support personnel is associated 
with a 1% increase in the overall estimated program cost, when controlling for launch 
year and number of federal employees.  

 
 

 
Table 21: Model 4 - Contractor Support Regression  

 
Poisson regression  

    

 
 

Number of obs=                     22 

     

LR chi2(6) = 1438 

     

Prob > chi2 = 0.000 

Log likelihood = -676 
    

Pseudo R2 = 0.515 

Contractor Support IRR 
Std. 
Err. 

Z P>|z| 
[95% Conf. 

Interval] 
% 

change 

Launch Year 1.033 0.001 35.26 0.000 1.031 1.035 3% 

Federal Employees 1.000 0.000 -7.28 0.000 1.000 1.000 0% 

Prog Cost Growth 1.063 0.017 3.86 0.000 1.031 1.100 6% 

_cons 0.000 0.000 -30.67 0.000 0.000 0.000 -100% 

 
 
 

The above shows similar results as in Model 3 for launch year and federal employees. 

Additionally, it shows that contractor support increases with the increase in overall program-

planned cost. Thus, the analysis fails to reject the hypothesis. The overall program cost has 

been increasing along with rate of contracting out program management and overall number 

of contractor support.   
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3.5.  Discussion 

In addition to writing incomplete contracts, bounded rationality also applies to the 

ability of managing complex programs. Transaction Cost Economics emphasizes the 

importance of analyzing the “governance structure” to manage internal coordination and 

contract oversight. Oliver Williamson (1993) (1984) refers to two types of “propensity to 

manage”, (i)“instrumental propensity” in which managers overestimate their ability to 

manage complexity and uncertainty, and (ii)“strategic propensity” when managers utilize 

organizational resources to pursue self-interested goals (1993, pp. 101-102). Williamson 

refers to the latter as “bureaucratic opportunism”. As an organization grows, the lower level 

management tends to become more insular and autonomous from upper management, 

creating opportunities for “managerial discretion” for risk aversion and adverse selection. 

I argue that utilizing contractor support personnel for program management 

functions is an outcome of bureaucratic opportunism. The availability of contractor 

personnel allows flexibility and control for government managers without being accountable 

for employee performance. Government tends to focus more on the oversight of its 

technical programs and dedicates little effort in monitoring the performance of support 

service contractors. Often these contractors reside within programs while their government 

contracting officials report under different organizations far removed from programs’ day-

to-day activities. Although, such an organizational structure is common for many large 

programs, it presents a challenge when managing contractors. The service contractors are 

usually not directly supervised, disciplined, nor does the government assess individual 

performance like it does for Federal employees. Also, public managers typically do not 

understand the scope of support services contracts thus are not able to manage adequately.  
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Based on these arguments, I conclude that government seems to be working harder 

over the years in managing its programs, but not smarter by contracting out program 

management functions. Because of this practice, I argue that government puts undue burden 

on itself in four important ways.  

First, government increases transaction costs and contractual risks by increasingly 

outsourcing non-technical management tasks. The overall program cost seems to have 

increased across public programs and the data shows that it strongly correlates with the 

increase in number of government contracts for non-technical management and 

administrative services. Demsetz (1988) emphasizes that the cost and benefit trade-offs for 

make and buy decisions (in this case cost of insourcing versus outsourcing program oversight 

functions) depend upon the total sum of both transacting and organizational cost of 

managing (pp. 147-148). Williamson (1979) explains that adopting a complex organizational 

model to handle simple transactions yields unnecessary costs and risks for organizations. 

Rather than managing the productivity, the “governance of contractual relations” becomes 

prominent (Williamson O. E., 2000)(North, 1991). Government managers tend to overlook 

this aspect of outsourcing. They think more tactically, and focus on immediate programmatic 

needs and their own job performance. In an effort to oversee the technical work, the 

oversight of support contractors often takes a back seat, creating the potential for waste, 

overspending, and most importantly, under-reporting overall program cost.  

Second, government adds programmatic risks by allowing third-parties to oversee its 

technically complex work instead of maintaining direct government insights into day-to-day 

programmatic activities. Virkul (2007) argues that outsourcing takes away the effective 

decision-making abilities from public managers, because contractors know more than they 
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do. Even though public managers retain the inherent governmental authority – he challenges 

if government is indeed making decisions if contractors are analyzing and synthesizing the 

information that support management decisions. I assert that if government is not able to 

apply independent judgment on what contractors are saying then the contractors are indeed 

making the decisions for the government – albeit indirectly.  

Third, the more government contracts out, the more it is exposed to potentially 

delegating inherent government functions to contractors in conflict with circular A-76. Alan 

Burman argues that if certain roles are an agency’s core competency then it should maintain 

those functions internally. If managing technically complex programs is government’s core 

capability, then it needs to bring it in-house instead of outsourcing it.  

Fourth and last, the increasing reliance on contractor support creates a knowledge 

gap within government – an important factor for managing technically complex programs 

(Gen & Kingsley, 2007). Heritage (or tacit) knowledge helps write better contracts for 

future programs. It is hard to retain lessons learned when government does not maintain 

such skills within the civil workforce and instead contracts it out. Long-term reliance on 

contractors ultimately results in contractors acquiring more inherent knowledge of 

government programs than government itself does. This phenomenon often leads to no-bid 

contracts for continuing contractor support across many government programs.  

The resultant outcome of above impacts is that government is seems to be in a 

habitual pattern of tactically managing its programs – a pattern that feeds on itself to rely 

even more on contractors. Government seems to work harder, but not smarter when it fails 

to insource its managerial oversight that can empower it to make more insightful decisions, 

maintain heritage programmatic knowledge, and enable writing better contracts for future 
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programs by incorporating lessons learned from past programs.  The framework that I offer 

in this research is applicable to a wide range of other government programs. The research 

findings will be more robust if varying types of programs show similar challenges to program 

performance in the context of contractor support as the highly technical programs such as 

satellite systems.    
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APPENDIX: RESEARCH DATA 

 
 
 

I selected the programs based on the following five criteria:  

a) Programs range over the past 30 years. This timeframe is a good benchmark since in 
the early 1980s, the U.S. passed critical regulations to invigorate the newly emerging 
commercial space market.11 Also, around this time national space programs were 
growing internationally (Goldman, 1992). 

b) Programs are flight missions with target launch dates.  

c) Programs have congressionally appropriated funding. 

d) There is sufficient procurement data available for a program.   

e) Programs are included irrespective of overall mission success, as long as contracts are 
awarded and cost is incurred against program funding. For example, one of the 
programs in the dataset suffered a launch failure and thus never went into operations. 
However, this factor does not impact the analysis as the dataset only encompasses 
contracts up to launch date itself.  

  The resultant program sample varies widely in mission type and overall program 

cost. The programs are also from three federal agencies based on the appropriated funding, 

but managed by one agency during the design, development, and launch phases. The data is 

organized in three main tables: Contracts, Contractors, and Programs. 

Government contracts with a wide array of entities including other government 

agencies (domestic and international), academia, and firms. The chart in Figure 31 shows an 

average ratio of contracts across these entities in my dataset. This research specifically 

                                                 
11U.S. passed the Commercial Space Launch Act of 1984 to expand the market for expendable launch vehicles 
beyond their military purpose. The law also limited the launch of commercial satellites aboard Space Shuttle 
thus opening up the market for expendable rockets and relatively cheaper cost to launch satellites.   
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focuses on contracts with “Firms” that are primarily for technical goods and services and 

program management. For technical goods and services, the research focuses on contracts 

associated with two main components of satellite programs - satellite manufacturing and 

launch contracts. These contractors range from Prime contractors who integrate satellite 

systems, to first tier of Subcontractors who design and develop major sub-system 

components.  These contracts encompass about 78% of all the contracts in the dataset. I 

distinguish between these firms and other suppliers who provide overhead services such as 

facility maintenance or custodial services – these contracts are not included in the research. 

About 11% of the data could not be clearly identified and labeled as “Unknown”. 

 

Figure 31: Ratio of Contracts in Dataset by Entities 
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I utilize four primary data sources as listed in Table 22. The multiple sources provide 

overlapping information that helps validate the data.    

 
 

Table 22: List of Research Data Sources 

Source Description 

President’s 
Budget 
Request 

President’s Budget Requests (PBR, 2012-14) for past 30 years. PBRs provide planned 
versus actual program costs, launch dates, and names and costs of major prime and 
subcontracts.  

Federal 
Procurement 

Database 
System 

The database (FPDS, Federal Procurement Database System-Next Generation, 2013-14) 
contains contract records for all federal procurement actions. The records include program 
and firm names, contract values, and contract type.  

Department 
of Commerce 

Survey 

In 2012, DOC through its Bureau of Industry and Security (BIS) conducted a Space 
Deep Dive Survey (BIS, 2013). The goal of the survey was to assess the health of the 
U.S. space industrial base that supports multitude of civil and defense programs, 
including those analyzed in this research. About 3,585 firms responded to the survey 
ranging from very small to very large. The survey inquired among many questions, 
about government programs firms contract with, contract type, firm size, firms’ make 
vs. buy ratios, names of multiple tiers of suppliers, and mergers and acquisitions.  

Public 
Websites 

Government and contractor websites and other online media publications associated 
with programs in the dataset. 

 

 
 
There are two key challenges in collecting consistent procurement data over multiple 

decades. First, the completeness and robustness of procurement data varies for older 

contracts that have been closed-out for over a decade. Second, the availability of 

procurement information for lower tier subcontracts produces the expected challenge due to 

propriety of contractual information that is negotiated between firms. As a result, the 

research is limited to major subcontracts for which the basic procurement information such 

as contractor name and contract type is available through the data sources listed above.  
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