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Abstract
Acquisition reform has been an elusive target for the Department of Defense (DoD).  In spite of fifty plus years of commissions (culminating in the 1986 Packard Commission)  repeatedly calling for streamlining and simplification of the acquisition process, researchers have consistently concluded that significant barriers have limited DoD’s success in achieving real reform.  In the last two decades significant legislative and administrative reforms have been put in place.  This study aimed at determining whether or not acquisition reform has resulted in quantifiable and empirically verifiable improvement in cost performance for DoD acquisition programs. We examined the cost variance on 240 contracts divided into three categories: those completed prior to acquisition reform, those started after acquisition reform, and those that spanned a transition period.  There is evidence that acquisition reforms may have made a difference in contract cost performance, although it is not conclusive.  The mean cost variance of pre-reform contracts worsened significantly over the contract period, regardless of the contract phase, contract type, or the military service managing the contract.  For post-reform contracts, the mean cost variance did not worsen significantly. However, the mean final cost variance on post-reform contracts was not statistically different than that of pre-reform contracts. Taken together, these results suggest that while there are indications of improvement, it is too soon to claim absolute victory for acquisition reform. 
Unheeded Calls for Acquisition Reform

Defense contractors have traditionally operated in an environment that is heavily controlled by their customer, the Department of Defense (DoD).  These controls are enforced through audits, reviews, inspections, and day-to-day surveillance.  Researchers have long found such controls restrict the contractors' freedom to manage their affairs (Peck and Scherer 1962) and tend to promote inefficiency and stifle reform (Fox 1974; Gansler 1980).  
Repeated studies have called for streamlining and simplification of the acquisition process.  The Fitzhugh Commission (1970) found that DoD procurement practices provided negative incentives for commercial producers to enter the defense market because it awarded contracts primarily based upon price.  It called for reform that would encourage participation by private innovators (U.S. Congress 1988:224-225).  The 1983 Grace Commission sought to apply "private sector management tenets" across the entire federal government and to emulate private sector buying practices.  It also called for decreased use of military specifications (MILSPECs) and standards and increased reliance on off-the-shelf component equipment (U.S. Congress 1988: 1-2, 150-155, 171-176).   In addition to calling for major institutional change and adoption of private sector management practices, the Packard Commission (1986) also called for the expanded use of commercial products in lieu of rigid military specifications and the use of commercial style competition where factors in addition to price are considered (U.S. Congress 1988: 923-924, 931, 942-946). 

Researchers have identified significant barriers in making such reforms either in the government’s acquisition processes or the defense contractors’ processes.  Congressional researchers, evaluating major U.S. commission reports from 1949 to 1988, concluded the findings were generally highly repetitive and that any reform efforts made over that time had not significantly changed the defense acquisition process (U.S. Congress, 1988:1-2).  Fox (1988) observed that 12 major studies conducted since 1960 all had similar findings, but virtually all attempts at acquisition reform had fallen short, noting the problem is not due to lack of ideas, but from the difficulty in identifying and changing counterproductive government and industry incentives.  Gansler (1989) came to essentially the same conclusion and observed that action taken thus far has been inadequate but also held out hope that significant improvement might be achieved if the government put its mind to it. 

A Decade of Acquisition Reform 
Several initiatives occurred in the 1980s that laid the groundwork for the flurry of acquisition reform of the 1990s.  Table 1 provides a brief summary of the Packard Commission recommendations and the dates and actions taken to implement the recommendations.  The Competition in Contracting Act (1984) changed the focus and definition of competition from exclusively a price-based bidding focus to one that recognized factors other than price and allowed for competitive negotiation.  Although it predated the Packard Commission, it opened the door for the commercial style competition that the Packard Commission recommended.    Almost concurrently with the release of the Packard Commission report, President Reagan signed a directive to implement the recommendations.  Congress passed the Goldwater-Nichols Act (1986) and Defense Acquisition Improvement Act (1986) which provided the reorganization within the Department of Defense suggested by the Packard Commission.  The Defense Acquisition Workforce Improvement Act (1990) started the process of improving the quality and management of the acquisition workforce.  These legislative acts, together with the DoD and service directives implementing them, provided much of the structural changes suggested by the Packard Commission.  A general Accounting Office report (GAO 1991) concluded that most of the recommended changes were in place by 1991.

In January 1991 the defense acquisition community was shocked by the cancellation of the Navy’s A-12 program.  Efforts to further reform defense acquisition processes were given a powerful stimulus.  Additional legislation focused on streamlining and simplifying the acquisition process.  The Federal Acquisition Streamlining Act (1994) repealed or modified over 225 provisions of contracting and procurement law and particularly emphasized the use of commercial versus military specifications and using past performance in evaluating contractor proposals.  Federal Acquisition Reform Act (1996) made additional improvements, including exempting commercial items from the Truth in Negotiations Act and Cost Accounting Standards.  The Information Technology Management Reform Act (1996) repealed the cumbersome Brooks Act and streamlined the acquisition procedures for Information Technology procurements.  In addition, the DoD and the military services undertook numerous initiatives to streamline contracting and acquisition procedures and attempted to achieve the cultural changes needed to accompany the structural changes that had been made earlier.


Table 1.  Summary of Packard Commission Implementation
	Recommendations of Blue Ribbon Commission on Defense Management (Packard Commission)
	Implementation

	
	Year
	Action

	Increase Use of Competition modeled on commercial practices. Emphasizing quality and past performance in addition to price
	1984

1995
	Competition in Contracting Act (Predates Packard but served as a basis for implementation)

FASA (PL 103-355, sec 1091); FAC 90-26; DoD5000.2 (3.3.4.2)

	Streamline acquisition organization with an Undersecretary of Defense for Acquisition, Service Acquisition Executives, Program Executive Officers (PEO) and program managers reporting directly to PEOs.
	1986
	Goldwater-Nichols Act; Defense Acquisition Improvement Act; DoDD 5000.1 

	Establish a new personnel management system to increase the quality of acquisition personnel
	1990

1991

	Defense Acquisition Workforce Improvement Act

DoDD 5000.52.


	Shift from military specifications to commercial specifications and off-the-shelf items.
	1994


	1.  FASA (PL 103-355, sec 8104); FAC90-32; DoDD5000.1 (D.1.I); DoD5000.2 (3.3.3.1; 4.3.1)

	Use prototypes to demonstrate new technology and improve cost estimating; integrate operational testing with development.
	1994

1996
	DoDD5000.1 (D.1.h)

DoDD5000.2 (3.4); 

	Baseline programs and make greater use of multi-year funding
	1995

	DoDD5000.1 (D.1.C) 

	
	

	


	Define weapon requirements and apply cost/performance tradeoffs
	1996

	DoDD5000.1(D.1.f); DoDI5000.2 (3.3.3) 



Recent studies trying to evaluate the success of the acquisition reform initiatives have provided mixed results.  A study of 269 contracts completed between January 1988 and December 1995 found that cost performance did not worsen significantly, except for development contracts, which worsened (Searle, 1997).  It is possible that Searle’s study occurred too soon after acquisition reform initiatives to properly capture the results.  A 1997 survey of ten major DOD contractors (Coopers & Lybrand 1997) indicated that current acquisition reform initiatives were improving the cost performance of defense acquisition contracts.  However, this study was based on perceptions of defense contractors.  Therefore, the question still remains—has the DoD broken through the acquisition reform barrier or are we seeing the same results as past efforts:  new rules but the same results?  
Defense Acquisition Cost Performance
This study aimed at determining whether or not acquisition reform has resulted in quantifiable and empirically verifiable improvement in cost performance for DoD acquisition programs.  In order to do this, we examined contracts started and completed prior to acquisition reform (those completed prior to 1992), those started and completed after acquisition reform (1992 and later), and contracts that spanned a transition period (starting before 1992 but completed after 1992).  The measure used to evaluate contract performance was cost variance.  A cost variance (CV) is defined as the difference between the budgeted cost of work performed on a contract (also known as earned value) and the actual cost of work performed.
  The cost variance can be expressed in dollars (CV$) or as a percentage (CV%) as defined below: 
	Cost Variance (CV$) 
	=
	Earned Value – Actual Cost
	[1]

	Cost Variance (CV%)
	=
	(CV$ / Earned Value) x 100
	[2]


A negative cost variance indicates a cost overrun situation.  In order to compare across contracts of widely varying sizes, the cost variance percentage is more useful than the cost variance expressed in dollars.  One would expect that if acquisition reform actually results in reduced costs and improves the contractor’s ability to manage costs, cost performance on defense contracts negotiated and performed under acquisition reform would be better than those completed prior to acquisition reform
.  

We computed the cumulative CV at the 20 percent completion point (CV20) and at the end of the contract (CV Final) for each contract in our sample.  Percent complete was defined as cumulative earned value divided by the total budget for the planned work on the contract, termed the Budget At Completion (BAC). 
	 Percent Complete
	=
	Cumulative Earned Value / BAC
	[3]


The 20 percent completion point was chosen because earlier performance data are often either not available or considered unreliable. For example, it has sometimes taken over one year for a contractor to be found compliant to the earned value management systems (EVMS) criteria, or to establish a performance measurement baseline (Fleming 1992). Until each is accomplished, performance measurement data are of dubious value.
Hypotheses: 
Null and alternative hypotheses for the two measures of cost variance are listed below.

	H1o:
	CV% final – CV% 20 ( 0
	The cost variance (CV%) did not worsen

	H1a:
	CV% final – CV% 20 < 0
	The CV% worsened


If the CV% at the 20 percent completion point is greater than the final CV%, then the cost variance worsened. 

The database:
We collected contract performance data from the Defense Acquisition Executive Summary (DAES) database, maintained by the Office of the Under Secretary of Defense for Acquisition, Technology, and Logistics (OUSD (AT&L)). The database contains cost and schedule performance data on more than 500 completed and on-going contracts from as early as 1971.  A contractor prepares a monthly cost performance report (CPR) that summarizes cost and schedule performance, and sends it to the government program office for analysis. The program office summarizes the CPR data into a DAES report that is sent to OUSD (AT&L) for analysis and storage in the DAES database.  
The reliability of the data is controlled by a DOD requirement for contractors to comply with Earned Value Management Systems (EVMS) criteria (DOD 1997). The criteria are internal controls intended to encourage adequate planning and control. When the contractor’s management control systems are compliant to the EVMS criteria, the government assumes that the performance data are reasonably reliable. In general, contractors that submit the CPR are required to be EVMS criteria-compliant.

The sample:
We identified 240 contracts with the necessary data to test the hypotheses. The necessary data included values for cumulative earned value, cumulative actual cost, and BAC at the 20 percent completion point and after the 80 percent completion point. For the 20 percent completion point, we selected any contract with performance data within 17.5 and 22.5 percent. Because many contractors discontinue CPR reporting after the 80 percent completion point, we defined the final cost as the cumulative actual cost from the last available CPR for each contract, and included it if the percent complete exceeded 80 percent and we could match it with the same contract at the 20 percent completion point.

Hypothesis testing:
We tested each hypothesis on the entire sample and on various categories within the sample using the Wilcoxon Signed Rank Test for paired samples. Previous research shows that cost variances are not normally distributed (Christensen et al. 2000). Although the paired-t test is generally robust to modest violations of normality, we chose to include the non-parametric test for completeness (Conover 1980). All testing was conducted at an alpha of .05.

We chose 31 Dec 91 as a cut-off date for distinguishing pre-acquisition reform contracts from post-acquisition reform contracts. Virtually any cut-off date is arbitrary.  The ability of acquisition reform to influence a DOD program management culture that has tended to suppress bad news from higher-level decision makers (Beach 1990) could take years.  Structural changes to streamline and improve program management communication occurred in the late 1980s.  Much of the legislative and regulatory acquisition reform occurred in the early 1990s.   In 1991, the GAO reported that most of the Packard Commission recommendations had been made and the remaining changes would be completed in the short term: (GAO 1991).  Accordingly, we divided our sample into three time periods (pre-acquisition reform, transitional, post-acquisition reform), and tested our hypotheses on each period. Pre-acquisition reform contracts were defined as those completed prior to 31 Dec 91. Transitional contracts started before but finished after 31 Dec 91. Post-acquisition reform contracts started after 31 Dec 1991. 

Cost Variance Improves but Results are Mixed
Table 2 shows the mean cost performance (expressed in percentages) at the 20 percent and at the 100 percent completion points for pre-acquisition reform, transitional, and post-acquisition reform contracts and for the sub-categories of  acquisition phase (developmental or production), military service (Air Force, Army or Navy) and contract type (cost or fixed-price).
  These tables also show the results of testing our research hypothesis.  When the null hypothesis was rejected (indicated with an asterisk), the mean cost performance worsened significantly from the 20 percent completion point. 

Table 2.  Mean Cost Variance Percentages on Defense Acquisition Contracts

	
	
	At 20 % Point
	FINAL
	Difference
	Wilcoxon Signed Ranks Test

	Category
	N
	Mean
	Std Dev
	Mean
	Std Dev
	Mean
	Std Dev
	Z
	P Value
	

	Pre-Reform
	147
	-1.7
	12.0
	-6.5
	13.2
	-4.8
	13.5
	-4.90
	0.000
	*

	Development
	97
	-1.5
	11.8
	-5.0
	10.3
	-3.5
	12.2
	-3.60
	0.000
	*

	Production
	49
	-1.9
	12.5
	-8.1
	14.4
	-6.2
	12.6
	-3.18
	0.001
	*

	Air Force
	53
	-2.0
	14.5
	-4.7
	11.4
	-2.7
	12.6
	-2.98
	0.003
	*

	Army
	45
	-1.3
	11.9
	-9.8
	16.5
	-8.5
	15.9
	-3.60
	0.000
	*

	Navy
	49
	-1.7
	8.8
	-5.5
	11.1
	-3.9
	11.6
	-1.70
	0.089
	

	Cost.
	57
	-2.4
	11.3
	-8.1
	15.3
	-5.7
	14.1
	-3.37
	0.001
	*

	Fixed-price
	90
	-1.2
	12.4
	-5.5
	11.6
	-4.3
	13.2
	-3.55
	0.000
	*

	Transition
	41
	-2.0
	10.7
	-13.9
	17.0
	-11.9
	15.9
	-4.01
	0.000
	*

	Development
	14
	-3.8
	12.7
	-25.5
	16.7
	-21.8
	15.0
	-3.23
	0.001
	*

	Production
	27
	-1.2
	9.7
	-7.8
	13.9
	-6.7
	14.1
	-2.07
	0.039
	*

	Air Force
	22
	-1.6
	12.6
	-12.2
	17.2
	-10.6
	16.4
	-2.68
	0.007
	*

	Army
	4
	-1.0
	6.9
	-35.0
	10.2
	-35.9
	11.7
	-1.82
	0.068
	

	Navy
	15
	-3.5
	8.6
	-10.8
	14.7
	-7.3
	10.3
	-1.99
	0.047
	*

	Cost
	12
	-5.1
	13.1
	-14.9
	19.1
	-9.8
	14.8
	-1.88
	0.060
	

	Fixed-price
	29
	-0.8
	9.6
	-13.5
	16.4
	-12.7
	16.5
	-3.56
	0.000
	*

	Post-Reform
	52
	-2.6
	6.0
	-4.4
	9.1
	-1.7
	9.4
	-0.56
	0.572
	

	Development
	26
	-1.0
	5.3
	-4.8
	8.5
	-3.8
	8.4
	-1.99
	0.046
	*

	Production
	26
	-4.3
	6.3
	-3.9
	9.8
	0.3
	10.0
	-1.28
	0.200
	

	Air Force
	12
	0.3
	4.5
	-0.3
	7.1
	-0.5
	7.4
	0.00
	1.000
	

	Army
	14
	-2.3
	5.0
	-7.9
	10.8
	-5.6
	11.1
	-1.66
	0.096
	

	Navy
	26
	-4.2
	6.8
	-4.4
	8.5
	-0.3
	8.9
	-0.65
	0.517
	

	Cost.
	36
	-1.1
	5.1
	-4.5
	9.7
	-3.4
	9.6
	-1.63
	0.102
	

	Fixed-price
	15
	-5.8
	7.0
	-4.0
	8.0
	1.8
	8.2
	-1.19
	0..233
	

	
	
	
	
	
	
	
	
	
	
	

	H1o: CV% final – CV% 20 ( 0  (The mean CV% did not worsen from the 20% completion point)
	* Reject Ho at alpha = .05



	H1a: CV% final – CV$ 20 < 0  (The mean CV% worsened from the 20% completion point)
	


Pre-Acquisition Reform Contracts.   Of the 240 contracts studied, 147 (61 percent) fell in to this category.  The contracts overall experienced a worsening in cost variance, averaging 4.8 percentage points above the cost variance measured at the 20 percent completion point.  All the subcategories of contracts also exhibited a worsening cost variance, although the difference for Navy contracts was not statistically significant.  Production contracts generally experienced a higher cost variance than did development contracts.  Army contracts had a much higher variance than did Navy or Air Force contracts.  Cost-type contracts had higher variances than did fixed-price contracts, which is what one would expect, since the government, not the contractor, generally bears the greatest cost risk whereas the opposite is true for fixed-price type contracts.  

Transitional Contracts.  Slightly less than 20 percent of the contracts fell into the transitional period.  These contracts also experienced a worsening of the cost variance from the 20 percent completion point to contract completion.  All the subcategories of contracts also exhibited a worsening of the cost variance, although two were not statistically significant (Army contracts and cost-type contracts).  In the Army’s case, there were only four contracts, so the statistical tests were not very powerful.  The Army actually had the worst record, with the cost variance going from a nominal -1.0 percent at the 20 percent completion point to the worst performance of all contracts (-35 percent).  In fact, in all but one subcategory, the final cost variance was greater than that for their counterparts in the Pre-Reform period; most were many times greater.  Further, the standard deviations were also greater for most of the transitional contracts.

P

ost-Reform Contracts.   For the 52 post-reform contracts, the mean cost variance (measured as a percentage) did not worsen significantly from the 20 percent completion point. The Post-Reform contracts had a difference in cost variance of only 1.7 percent, which was not statistically significant.  Development contracts proved to be the only exception.  They experienced a decline of 3.8 percent points which was barely statistically significant.  Production contracts actually improved from -4.3 percent cost variance at the 20 percent completion point to -3.9 percent cost variance, an improvement of 0.3 percent.  Comparing the subcategories to the pre-reform counterparts, the mean final cost variance was lower for every category and so were the standard deviations.  For example, the Air Force contracts showed a .3 percent overrun at the 20 percent point and finished with a .3 percent overrun. 
Based on these results, we also tested whether the mean final cost performance on post-reform contracts was significantly better than the mean final cost performance on pre-reform contracts.  Results showed that the mean improvement in cost performance of the post-acquisition reform contracts was not significant, regardless of the contract category. For example, the mean final cost variance on the 147 pre-acquisition reform contracts was -6.5%, and the mean final cost variance on the 52 post-acquisition reform contracts was -4.4%. The mean difference of 2.1% was not statistically significant (p = 0.214).

Conclusion
This study suggests that there is evidence that acquisition reforms are starting to make a difference in contract cost performance, although the evidence is not conclusive.  The mean cost performance of pre-reform contracts (finished before 31 Dec 91) worsened significantly from the 20 percent completion point, regardless of the contract phase, contract type, or the military service managing the contract.  For post-reform contracts, the mean cost performance did not worsen significantly from the 20 percent completion point. However, the mean final cost performance on post-reform contracts was not statistically significantly better than that of pre-reform contracts. Taken together, these results suggest that while cost performance is improving, it is too soon to claim absolute victory for acquisition reform.   
Another consideration is the unexpected poor cost performance of the transitional contracts that started before and finished after acquisition reform initiatives). Cost performance for these contracts was much worse than the pre-reform and post-reform contracts. During this transition period, the DOD and contractors were changing systems (and probably cultures) to take advantage of acquisition reform initiatives. It appears that transitional contracts did not benefit from acquisition reform, at least in terms of cost performance.  They may have received adverse effects from proposing and contracting under pre-acquisition reform rules while all or part of actual contract performance occurred in the acquisition reform period.  That may be the price of acquisition reform.
Our results suggest that the acquisition reforms arising from the Packard Commission and the wake-up call and further reform arising from the A12 cancellation may have helped to correct the DOD program management penchant of suppressing adverse information from higher-level decision makers, described by Beach (1990) as an “abiding cultural problem.”  Research shows that numerous prior initiatives to reform defense acquisition have not reduced defense cost overruns (Drezner, et al. 1993). Accordingly, Green et al. (2000) concluded that when viewed through the “lens of past experience” today’s reform initiatives are doomed to failure. We interpret our results as counter-evidence to their pessimistic projection. Things may be getting better.
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� The budgeted cost of work performed is also known as BCWP. The actual cost of work performed is also known as ACWP.


� Many of the reform initiatives specifically focused on reducing costs and on cost management.


� Some of the sub-categories do not add to the total because some contracts in the DAES database are not completely described.


� We recognize that improved cost performance is not the only indicator of success in defense acquisition reform. 





