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Operating in the grim 2014 fiscal environment, DoD strategic leaders are challenged to 

reduce the budget while retaining balance across military readiness, force structure, and 

modernization. Yet modernization has proven to be a double-edged sword. Despite 

delivering highly effective combat capability, complex new weapon systems are failing to 

meet reliability requirements driving higher life-cycle costs. Thus today’s modernization 

creates tomorrow’s operations and support budget dilemma. Sustainable modernization 

requires acquisition strategies to produce new capabilities which meet reliability 

requirements. To close the reliability gap, strategic engagement is required earlier in 

modernization to correct the cultural bias that favors effectiveness over reliability 

resulting in unacceptable long-term sustainment costs. Early strategic influence must 

create cultural change to set the conditions for existing reliability reforms to succeed. 

The paper provides four principles to guide strategic leaders in embedding 

modernization culture change. If strategic leaders do not correct modernization culture 

biases, unreliability will extend the gale force winds swirling the military into a budgetary 

perpetual perfect storm. 

 

 

 



 

 



 

 
 

A Strategic Guide to Achieve Sustainable Modernization 

DOD’s regime for deciding “what to buy,” has a weak analytic foundation. 
When we buy the wrong thing, we blame the acquisition system. But that 
system is responsible for “how to buy.” 

—Defense Science Board1 
 

Operating in the grim 2014 fiscal environment, Department of Defense (DoD) 

strategic leaders are challenged to reduce the budget while retaining balance across 

military readiness, force structure, and modernization. Yet modernization has proven to 

be a double-edged sword. Despite delivering highly effective combat capability, complex 

new weapon systems are failing to meet reliability requirements. Unreliability burdens 

future budgets requiring higher manpower and material expenses to maintain readiness. 

Thus today’s modernization creates tomorrow’s operations and support (O&S) budget 

dilemma. The current austere budget atmosphere demands a modernization strategy 

delivering reliable systems with sustainable life-cycle costs (LCC) to balance the long-

term budget. 

Sustainable modernization requires acquisition strategies to produce new 

capabilities which meet reliability requirements. Poor reliability is a center of gravity that 

must be defeated to control long-term O&S expenses. Despite reliability reforms 

directed toward both the Joint Capabilities Integration and Development System 

(JCIDS) and the Defense Acquisition System (DAS), progress to date has not fully 

closed the reliability gap. Existing reliability reforms remain necessary but not sufficient. 

To close the remaining gap, strategic engagement is needed earlier in the JCIDS and 

DAS processes to correct the cultural bias that favors effectiveness over reliability 

resulting in unacceptable long-term sustainment costs. Early strategic leader influence 
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must change the culture in modernization programs; setting the conditions for existing 

reliability reforms to succeed. 

This paper is written for a strategic leader audience to both explain the existing 

reliability gap and advocate for cultural change to close the gap. In framing the thesis, 

this paper develops a Strategic Reliability Model (SRM) to explain the means and ways 

leading to favorable reliability outcomes. The SRM depicts the importance of upfront 

engagement to set the initial conditions balancing reliability and capability upfront. 

Starting right aligns a program to achieve reliability goals by the end of development. 

The SRM portrays how shifting the cultural framework combined with existing reforms 

will close the reliability gap.  

The paper is organized into five sections; opening with a Background section 

defining the scope, assumptions, context, and a supporting key concept. The second 

Discussion section begins with the development of the SRM to explain how strategic 

leaders influence reliability during development. The SRM section includes two 

illustrative case studies: the F-22 fighter program and Small Diameter Bomb Increment 

II. The case studies are followed by an analysis of the current reliability gap driven by 

misaligned modernization culture. The Discussion section closes with an assessment of 

the strengths and weaknesses of current reliability reforms as a mechanism for cultural 

change. The Recommendations section advocates four principles to guide strategic 

leaders in embedding essential cultural change. The Conclusion section summarizes 

the thesis; if strategic leaders do not realign modernization culture, unreliability will 

extend the gale force winds swirling the military into a budgetary perpetual perfect 

storm.  
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Background 

Scope and Assumptions 

There are two scope limitations and one key assumption. First this paper is not a 

holistic treatise on all DoD acquisition shortfalls. There is a voluminous amount of 

acquisition reform literature spanning such subjects as contract strategies, cost 

estimating, workforce training, and regulation streamlining. Instead of adding another 

small voice to the cacophonic reform chorus, the scope is limited to what strategic 

leaders can influence within existing systems to improve reliability to control cost.  

Second, the paper focuses on reliability as the best of many important suitability 

measures. A detailed logistical analysis would span all suitability measures including 

time-to-repair, manpower, depot repair, spares, support equipment, and levels of 

contractor logistics support. While all suitability measures are important, reliability is a 

universal measure across programs. Thus, the scope is limited to an analysis of 

reliability to both enable cross program assessment and serve as a representative 

exemplar for more holistic suitability considerations. 

The strategic imperative to close the reliability gap is based on the assumption 

that future strategic guidance will continue to direct a substantial portion of fiscal 

resources toward modernization. The Secretary of Defense explicitly stated the need for 

modernization in his public statements regarding both the 2013 Strategic Capabilities 

Management Review and the Fiscal Year (FY) 15 Presidential budget release.2 

However, if budget austerity precludes significant modernization, different strategies 

must be pursued to control the costs of aging weapon systems. 
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Context: Budget Pressures and Constrained Modernization  

The context for this paper is set by both internal and external fiscal pressures 

that create a strategic imperative for long-term DoD budget constraint. Internal to the 

DoD, there is downward pressure on top-level budget authority. The negative trend is a 

result of not only reduced overseas operations but also deficit controlling measures 

initiated by the Budget Control Act of 2011. The DoD FY14 budget is down ~31% from 

its 2008 peak-level (see Figure 1). Budget reductions have impacted all three major 

spending categories (readiness, force structure, and modernization).3 If the past cycles 

predict the future, the military can expect to reside in cyclic “fiscal trough” for multiple 

years. However, this cyclical internal trend is not the only DoD fiscal predicament. 

Figure 1. Historical DoD Budget Trends4 

 
Within the larger Federal budget, external pressure from non-discretionary 

spending growth will increasingly constrain DoD budgets over time. Non-discretionary 

entitlement programs are projected to grow disproportionate to other cost accounts. 
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Specifically, the Congressional Budget Office projects spending for Social Security, 

Medicaid, and Medicare to grow from 10% of Gross Domestic product (GDP) as of 2010 

to 16% of GDP in 2035.5 This unprecedented growth in non-discretionary spending may 

challenge any future cyclical upturn in military discretionary budgets. 

Thus the combination of internal and external strains may cause an indefinite 

extension of austere-to-declining annual budget authorities. The military desperately 

requires a modernization strategy that reverses weapon system LCC growth. 

Modernization reform cannot solely solve the greater fiscal challenges. However, this 

paper identifies closure of the reliability gap as a means for modernization to “do its fair 

share” to achieve sustainable budgets. 

Driven by budget constraints, the military services are being forced to reconsider 

the size of the modernization portfolio. As early as 2009, budget constraints and 

program uncertainty led to cancellation of Army’s Future Combat System.6 As the long-

term trend of decreasing budgets became more apparent, fourteen additional Major 

Defense Acquisition Programs (MDAPs) across the Services were either canceled, 

curtailed, or dramatically restructured.7 The Government Accountability Office (GAO) 

2013 Select Assessment on Acquisition Programs determined that the MDAP fiscal 

portfolio had contracted to its lowest level in five years.8 These actions describe the 

difficult budgetary environment within which strategic leaders are guiding modernization. 

Fiscal limits are preventing the pursuit of validated modernization requirements. Given 

the difficult fiscal environment, the next section explores a key concept for 

comprehending modernization cost control. 
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Key Concept: Reliability and Life-Cycle Cost 

There are two relationships that link reliability as a decisive determinant of 

capability life cycle cost (LCC). First, O&S costs accounts for the majority of LCC. In 

2010, GAO reported that O&S costs accounted for 70% of LCC.9 The GAO finding is 

unsurprising; DoD cost models have historically identified O&S as the largest portion of 

LCC.10 Thus to constrain life-cycle costs, the military needs to identify and control the 

O&S cost driver. 

Reliability of weapon systems is the dominant driver of O&S. In 2009, the Office 

of the Secretary of Defense (OSD) Capabilities Assessment and Program Evaluation 

(CAPE) concluded unreliability is “the greatest driver of O&S accounting for ~50% of 

O&S costs.”11 Additionally, reliability has additional impacts outside of O&S. As early as 

1983, analysts determined that poor reliability directly impacted 66% of all LCC cost 

accounts (e.g. increases in manpower, Research, Development, Test & Evaluation 

(RDT&E), spares, infrastructure).12 Given the two relationships (reliability-to-O&S and 

O&S-to-LCC), modernization must focus on achieving required reliability in order to 

restrain long-term cost growth. 

To help leaders frame weapon system reliability within a strategic context, an 

analogy can be drawn between efforts to control budget costs and Clausewitzian 

Theory of War. As highlighted in JP-5.0,13 Clausewitz identifies the center of gravity 

(COG) as the “hub of power…where all friendly force energy should be directed.”14 In 

this paper, the analogy is that weapon system reliability is the modernization COG for 

attaining strategic victory over fiscal cost growth. A modernization program that delivers 

an exquisite yet unreliable system requires additional O&S funding to achieve readiness 
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and additional manpower funding to support. Thus strategic leaders must focus on 

reliability to ensure modernization does not imbalance long-term budgets. 

Unfortunately, the modernization war is being lost because weapon systems are 

increasingly failing to meet reliability requirements. From 1985-2013, 42% of all 

modernization programs failed to meet threshold reliability requirements.15 More 

disturbing is that reliability trends worsened with higher percentages failing over that 

time period.16 The crisis of declining reliability in modernization programs has not been a 

hidden problem. There is a substantial volume of JCIDS and DAS statutory, 

programmatic, and engineering reforms directed toward improved reliability. Yet the 

complexity and volume of reform initiatives challenge strategic leaders to determine; will 

this modernization program achieve victory over the unreliability COG? To inform 

strategic reliability decisions, the next section presents the SRM as a holistic framework 

explaining reliability maturity across the acquisition life-cycle. 

Discussion 

The Strategic Reliability Model 

In each of the four acquisition phases, strategic leaders influence modernization 

by making JCIDS and DAS decisions and allocating investments to achieve reliability 

results. Per the latest 2013 DOD 5000.02 interim acquisition regulation, the four 

capability development phases are material solution analysis (MSA), technology 

maturation and risk reduction (TMRR), engineering manufacturing and development 

(EMD), and lastly production and deployment.17 Across these four phases, strategic 

leaders have opportunities to influence system reliability. In the earliest phase, MSA, 

leaders have the greatest influence in setting a capability conceptual framework that 

sets the bounds on what reliability can be achieved. The second opportunity arises 
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during TMRR with the relative emphasis and investment directed toward Design for 

Reliability vs. other required capabilities. The third opportunity in EMD demands larger 

investments to correct reliability shortfalls identified during testing. Figure 2 depicts the 

stages of reliability activity across phases in a SRM. The model visually reveals how 

strategic leaders influence reliability maturity across phases. 

Figure 2. The Strategic Reliability Model (SRM) 

 
Upon reaching production maturity, strategic leaders are faced with difficult 

decisions if an unacceptable reliability gap remains. At great expense, leadership can 

direct continued development effort to reengineer for reliability. Leadership can also 

reallocate future funding to cover increased life-cycle expenses. However austerity may 

prevent those expensive choices leading to more distasteful path. Fiscal constraints can 

force a reduction in the envisioned force structure to constrain life-cycle expenses. The 

rest of this section details the tools available in the first three phases such that a painful 

curtailment of envisioned force structure is not required at the end of EMD. 
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While the strategic leader must be cognizant of reliability efforts in all phases, the 

opportunities prior to Milestone A have the greatest strategic impact. When initial 

system requirements are being established, strategic leaders have broad latitude to 

influence the design. The end of program reliability is driven by the early decisions 

regarding such things as design complexity, component maturity, and redundancy. With 

the approval of the weapon system concept, acquisition strategy, and JCIDS initial 

requirements, early decisions have set theoretical reliability bounds. These theoretical 

bounds of reliability (Figure 2) shift upward if leadership pursues systems that are 

simpler and more mature (higher on the reliability y-axis). However if programs pursue 

complex and unproven technology, the initial bounds of reliability are lower on the 

reliability y-axis (Figure 2). Lower initial reliability bounds dramatically decrease the 

probability of achieving reliability during development. 

Recognizing the criticality of early engagement, JCIDS and DAS reform initiatives 

provide useful processes reinforcing an early focus on reliability. JCIDS reliability reform 

began in 2006 with OSD mandating the inclusion of sustainment key performance 

parameters.18 The JCIDS community has continued to improve reliability instructions 

with Chairman Joint Chiefs of Staff Manual updates in 2007, 2009, 2012, and 2014.19 In 

parallel to JCIDS reforms, OSD acquisition leadership established the Reliability Senior 

Steering Group to advance reliability reforms.20 The committee endorsed an OSD 

directive mandating the generation, analysis, and formal review of reliability models 

leading up to Milestone A.21 Thus Congress, the Joint Staff, and OSD have all 

contributed to the reliability toolbox enabling early strategic reliability decisions. 

However, modernization culture has been reluctant to employ these tools to initially 
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structure programs with higher bounds of potential reliability. Instead, strategic leaders 

approve acquisition programs with a difficult reliability challenge to overcome in 

development. 

Progressing beyond Milestone A, the weapon system enters a period of technical 

maturation where design trade-offs are conducted to reduce risk. The TMRR phase has 

historically focused on reducing risk for key effectiveness characteristics such as speed, 

range, maneuverability, sensor accuracy and weapon employment. However, a 

balanced systems engineering program will also reduce reliability risk. The DoD has 

adopted Design for Reliability (DoR) as the principle engineering framework to ensure 

reliability considerations are designed into the system.22 DoR applies engineering rigor 

and component testing to drive reliability higher within the uncertainty bounds set with 

the Milestone A design concept (Figure 2). This requires investment in “Failure Modes 

Effects and Criticality Analysis” as well as accelerated life-testing at the component, 

sub-system, and system levels.23 These activities refine estimates of reliability and 

provide technical options on how to balance effectiveness versus supportability 

requirements.24 In the absence of DoR data, well-intentioned engineers will optimize the 

design predominantly for effectiveness at the expense of reliability. 

During TMRR phase, there are two key touch points for strategic leaders to 

positively influence the reliability COG. First leadership can ensure that engineering 

investments are budgeted in a balanced fashion such that reliability risk is reduced 

commensurate to effectiveness risk. The second touch point comes at the end. When 

TMRR is concluding, designers will look for strategic direction on intractable 

requirement trade-offs. At this time, strategic leaders must ensure reliability is not short-
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changed in a desire to maximize more alluring effectiveness performance parameters. 

Data of equal pedigree (reliability versus capability) assists strategic leaders in making 

informed decisions. 

Once the design is mature, reliability can still be improved, at greater cost, during 

Engineering Manufacturing and Development (EMD). Corrections in EMD are costly 

because they are no longer tweaks to a conceptual design, but more invasive build-to-

print changes requiring retrofits for a system already in low-rate production. The high 

cost of EMD reliability improvement was validated in a series of three OSD studies 

(2007-2010) which established an empirical investment formula based on multi-service 

cost-reliability data spanning 17 programs. 25 The two factors determining the required 

investment are the size of reliability gap and average production unit cost (APUC).26 

This investment model is both useful and cautionary for strategic leaders. 

There is great programming value in knowing the RDT&E investment needed to 

meet the reliability requirement. However, the investment model indicates the required 

investment can be excessive for high APUC programs. For large MDAPs, the key to a 

manageable investment is entering EMD with highly reliable initial test articles requiring 

little reliability improvement. Yet initial reliability is overwhelmingly determined prior to 

EMD. If there is little upfront emphasis, programs are doomed to begin EMD with a 

costly reliability gap. The gap can drive an investment up to 10% of the total RDT&E 

budget to meet LCC expectations.27 For a large acquisition category ID (ACAT-ID) 

program, a redirection of 10% RDT&E funds is immense; upwards of hundreds of 

millions to billions of dollars. That type of unprogrammed, late-stage resource shift is 
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unrealistic. Thus programs that do not focus on reliability upfront are doomed to finish 

with an enduring reliability gap leading to a long-term O&S cost dilemma. 

An uncorrected reliability gap at the end of EMD forces DoD leadership to 

reconsider modernization strategies based on long-term budget balance. At the end of 

EMD, military and civilian strategic leaders formally reassess modernization production 

quantities at two different acquisition decision points: Milestone C and the Full Rate 

Production. At these milestones, oversight programmers analyze production quantities 

based on competing needs of readiness, force structure, and modernization. An 

unreliable modernization program in early production is highly vulnerable to 

programming cuts. Reducing unreliable future force structure delivers savings in both 

near-term procurement and long-term O&S. As will be seen in the following case study, 

unreliable systems (with excessive O&S costs) cannot avoid production cuts regardless 

of Service passion or lost capability. 

To contextualize strategic leader influence on reliability within the SRM, two 

illustrative case studies are presented: the F-22 advanced tactical fighter and Small 

Diameter Bomb, Increment 2 (SDB II). These programs contrast ineffective and 

effective reliability improvement during development. 

The F-22 program had a troubled history with respect to reliability and LCC 

control. In fairness, the F-22 development predated most reliability reform mandates 

such as Design for Reliability. However F-22 is an excellent example of the exorbitant 

investment required to improve poor reliability after the design is complete. In 2004 (end 

of EMD), the F-22 was officially assessed as “highly effective but unsuitable; requiring 

more maintenance and spares than planned.”28 At that time the F-22 had an inadequate 
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mean time between maintenance (MTBM) of 0.71 hours; far less than the required 

threshold of 1.5 hours. To contain LCC, the Air Force invested $275M over two years to 

improve MTBM by only +0.08 hours.29 Unfortunately, the slight reliability improvement 

remained well below the requirement resulting in a low mission capable rate of only 

60% in 2009.30 Since the end of EMD, poor reliability has forced an astonishing 

programmed investment of $1.3B through 2023.31 While the investments have mitigated 

the worst reliability issues, OSD leadership also used more draconian measures to 

contain F-22 life-cycle cost. 

 

Figure 3. The F-22 Fighter Program32 

 
At the first acquisition milestone in 1986, the Air Force had planned on procuring 

750 F-22s to replace existing F-15 force structure.33 While the program focused heavily 

on developing an unparalleled air dominant capability, the fleet size was reduced 

multiple times based on two factors; less perceived threat with the fall of the Soviet 

Union and growth in F-22 cost projections. The United States Air Force (USAF) 
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persevered through EMD defending a reduced fleet estimate of 339 F-22s.34 However, 

after the published unsuitable reliability findings in the 2004 Initial Operational Test and 

Evaluation report,35 OSD again curtailed production to only 195 total aircraft. The cost of 

foreign wars combined with rising F-22 cost projections made the higher force structure 

unsustainable. This is a cautionary modernization tale as the military enters a period of 

unprecedented budget austerity. 

In contrast to the F-22, the SDB II program began development with the 

advantage of Design for Reliability as well as the other reliability policy initiatives 

discussed in this paper. Beginning with contract award in 2010, the SDB II program 

leveraged formal reliability growth methodology, accelerated life testing, and a test-

analyze-and-fix development philosophy.36 Thus early in risk reduction, the program 

demonstrated the reliability of critical sensor technology prior to development.37  

 

Figure 4. The Small Diameter Bomb Increment II (SDB-II)38 
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Unsurprisingly, the program has had some challenges during the EMD. Yet, the early 

investments in reliability engineering have contributed to a cost-controlled program with 

no long-term reliability risks. According to the latest Select Acquisition Report to 

Congress (Dec 2012), SDB II is currently 18% below baseline for operations and 

support costs and 22% below baseline for total cost.39 As the program nears its full-rate 

production decision in July 2014, SDB II stands as a strong exemplar of well-applied 

investments in reliability paying long-term dividends in cost control. 

The two presented case studies, F-22 and SDB II, provide a stark contrast in how 

reliability tools are applied and the resulting LCC outcome. For the F-22, early reliability 

design was undervalued in a culture singularly focused on air dominance at all cost. 

Unfortunately the life-cycle cost proved too high. In contrast, SDB II focused on 

reliability early, aligning the program for successful reliability maturity. Harkening back 

to the SRM, the program is achieving a high reliability outcome enabled by the well-

aligned reliability framework established up front. These examples are descriptive to 

what can be achieved during TMRR and EMD acquisition phases to surpass reliability 

requirements. 

This section has presented the existing tools to attack the reliability COG within a 

holistic Strategic Reliability Model. The model captures the major reform initiatives to 

improve reliability. Given this detailed framework, the next section assesses how 

effectively these tools have been applied across the current state of military 

modernization. 

Current Reliability Gap 

Two conclusions can be drawn from a review of aggregate studies of reliability 

and cost across modernization programs. First, recent reforms have had positive impact 
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on both reliability and cost control. Second, despite the positive impact of reforms, 

current efforts are not sufficient to meet reliability levels required to contain life-cycle 

costs. Underlying cultural barriers prevent reliability gap closure. Both these conclusions 

are supported in this section. 

In contrast to the historical haranguing of DoD acquisition, recent studies indicate 

the positive influence of Congressional (Weapon System Reform Act (WRSA) of 2009) 

and OSD acquisition reform (Better Business Practices (BBP) 1.0 & 2.0) on reliability 

and cost control. To assess the efficacy of mandated reforms, the GAO released a 

series of independent reports in 2013. The GAO found that WSRA and BBP have 

strengthened the practices intended to contain runaway modernization cost growth.40 In 

their analysis of 11 MDAPs, nine had effectively implemented reliability reforms with 

positive results.41 Unfortunately while these necessary reforms have made progress, 

they have not proven sufficient to control cost growth driven by poor reliability. 

Despite the positive results achieved to date, aggregate reliability and cost data 

indicate long-term problems remain. Based on Initial Operational test and Evaluation 

reports, a disturbing percentage of programs are completing development without 

meeting reliability requirements. Figure 5 depicts the 25-year negative trend of weapon 

system reliability measured against suitability requirements. As previously noted, the 

positive influence of reliability reforms is reflected in the uptick in suitability (+10%) since 

2004. However, the following fiscal analysis shows that the residual 30% unsuitability of 

newly modernizing systems is unsustainable. 

The inability to meet suitability requirements has generated unsustainable cost 

increases resulting in program cancellations. Despite reform efforts, there has been a 
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13% increase in the aggregate cost-over-acquisition-baseline for all MDAP programs.42 

In contrast to the increase of cost-over-baseline, the sum cost of all programs 

decreased by $44B in 2012.43 How are strategic leaders controlling total cost when 

individual program costs continue to increase? The apparent contradiction has a grim 

answer; there are now fewer individual programs. Strategic leaders have contained total 

cost by curtailing production or canceling programs. In the 2013 GAO findings, the $44B 

cost reduction was principally attributed to “program cancelations and restructurings.”44 

Thus strategic leaders are using the unpalatable blunt axe of cutting capability to live 

within budgetary constraints. 

 

Figure 5. Percent of DoD MDAPs Rated as Effective & Suitable (1984–2011) 45 

 
The underlying problem lies in the misaligned military modernization culture 

favoring capability advances over reliability. Multiple expert independent assessments 

identify this underlying cultural bias as the source of poor reliability. The 2013 GAO 

report on WSRA progress identified cultural barriers as the remaining challenge to 
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implementing reforms.46 Despite contrary data predicting poor reliability, strategic 

leaders proceed through acquisition milestones believing reliability and sustainment risk 

can be managed downstream.47 Similarly, the Defense Science Board (DSB) identified 

the gap in not “how to buy” (e.g. acquisition execution in TMRR and EMD), but defining 

“what to buy (pre-Milestone A activity).”48 The DSB recommends a more rigorous 

analytical framework to set modernization in the right direction up front. The 

Congressional Research Service identified that OSD and Congressional reforms cannot 

direct reliability outcomes, but rather establish oversight tools for programs to report 

progress.49 The GAO identified the need to focus on “the start of new programs, using 

funding decisions to reinforce desirable principles.”50 These studies indicate that 

externally mandated reform efforts are insufficient to achieve modernization cultural 

change. Yet, external studies need not be the only source highlighting the military 

modernization bias. The easiest place to find the bias favoring high technology is in 

military strategic guidance. 

The USAF strategic guidance reflects the singular modernization focus on high-

technology capability advancement with no acknowledgment of sustainability. In the 

2012 Air Combat Command (ACC) Strategic Plan, General Hostage provides two pages 

of strategic direction on “Force Capability – Recapitalization and Modernization.” The 

modernization team is directed to bring forward “game changing” capabilities, “next-

generation capabilities” to improve “survivability and lethality.” Science and technology 

must enable the force to “make leaps and bounds” in technology.51 While the guidance 

contains somber words regarding tough fiscal choices needed to carve a share of 
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budget for modernization, it lacks the emphasis on reliability needed to avoid the cycle 

of “tough choices” extending in perpetuity. 

The ACC strategic plan is not unique in the joint world in how modernization is 

framed. Similar language is pervasive in the National Military Strategy and the 2014 

Quadrennial Defense Review. Our military places zealous value in developing and 

retaining high technology capability advantage. Yet our cultural bias assumes 

innovation can achieve the greatest leaps in technology without sacrificing reliability. 

This culture assumption insidiously guides modernization teams (spanning both JCIDS 

and DAS) toward unreliable modernization outcomes. The next section provides an 

assessment of current reliability reforms as a mechanism for modernization culture 

change. 

Cultural Assessment 

In order to influence strongly-held cultural biases, strategic leaders must lead the 

change effort. There is general consensus among leading management experts, such 

as Edgar Schein and Paul Kotter, that successfully cultural change is tremendously 

difficult, requiring a focused effort by organizational leadership.52 Strategic leaders must 

correct the underlying assumptions debilitating reliability outcomes. In order to reach 

deeply into an organization, Schein asserts that embedding mechanisms are required to 

modify strongly-held assumptions, beliefs, and convictions.53 To complement 

embedding mechanisms, Schein also recommends reinforcing mechanisms to address 

the more tangible aspects of organization culture.54 Thus an effective cultural change 

effort must be centered on embedding mechanisms. Sole reliance on reinforcing 

mechanisms is unlikely to alter underlying assumptions and beliefs. Viewed through 
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Schein’s lens of embedding and reinforcing mechanisms,55 the DoD reliability reform 

initiative has significant gaps undermining efforts to change modernization culture. 

Military leaders are predominantly relying on reinforcing mechanisms to address 

shortfalls in reliability. Figure 6 provides a report card of DoD efforts to improve 

reliability against Schein’s rubric for effective cultural change. The analysis column is  

Report Card for Modernization Cultural Change 
 in support of  

DoD Reliability Reform Initiatives 

Schein Change Mechanisms56 Analysis Grade 

E
M

B
E

D
D

IN
G

 

 What leaders pay attention to, measure 
and control on a regular basis. 

+  Strongly advocated in logistics 

forums 

-  Not prioritized against capability 

C 

 How leaders react to critical incidents 
and organizational crisis 

-  Reliability data not a decisive 

measure during major decision 
reviews 

F 

 How leaders allocate resources 
+/- Mixed results depending on 

program subcultures  
C 

 How leaders use of deliberate role-
modeling, teaching, and coaching 

+  Strong in logistics sub-culture 

-  Weak at strategic level 
C 

 How leaders allocate rewards and 
status 

-  PMs rewarded for working “hard 

programs,” not achieving results 
D 

 How leaders recruit, select, promote, 
and attrit personnel 

-  DoD does not link PM promotion 

with program cost control or 
reliability 

D 

R
E

IN
F

O
R

C
IN

G
 

 Organizational design and structure 

+  Strong reform emphasis on 

structural aspects within JCIDS 
and DAS 

A 

 Organizational system and procedures 

+  Logistics, WSRA, and BBP 

Reform initiatives provide 
infrastructure for change 

A 

 Design of physical space, facades, and 
buildings 

 Changes to physical spaces are 
not integral to reliability and cost 
control 

n/a 

 Use of formal statements of 
organizational philosophy, creeds, and 
charters 

+  Strong in logistics sub-culture 

-  Weak at strategic level 
C 

 Rites and rituals of the organization 
along with espoused vignettes 

+  Successes are highlighted 

-  Failures are excused as 

“necessary” outcome to advance 
capability 

C 

Figure 6. Report Card of Current DoD Reliability Improvement 
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the author’s qualitative assessment drawn from 2013 and 2014 OSD, GAO, CRS, and 

DSB reports referenced throughout this paper. The DoD has passing grades on 

reinforcing mechanisms; the tangible procedural reforms emplaced within JCIDS, 

WSRA, and BBP 1.0/2.0. Yet the reinforcing mechanisms are undermined by 

inadequate embedding mechanisms. For example, decisions at major milestone 

reviews (critical incident) often do not reflect the intent of reliability reforms. The GAO 

highlighted multiple instances where strategic leaders directed unreliable systems into 

formal operational testing without meeting sustainment entrance criteria.57 This type of 

decision validates existing deeply-held cultural assumptions contrary to the intended 

change. The next section recommends how strategic leaders can “raise their grade” on 

embedding mechanisms to achieve the necessary cultural change. 

Recommendations 

 How does a strategic leader really provide direction, make decisions, and 

allocate resources to make improving a reliability a “priority” compared to the 

organizational bias toward capability advancement? Strategic leaders are not presented 

with clear-cut trades in the volatility, uncertainty, complexity and ambiguity 

modernization environment. No Pentagon staff officer champions a modernization 

solution without exquisite charts and persuasive assurances predicting wonderful 

reliability outcomes. How does a strategic leader divine ground truth and then provide 

direction to achieve high reliability outcomes? What are the right frameworks to compel 

the massive modernization bureaucracies to rebalance toward reliability at the expense 

of capability? This paper advocates four principles to guide leadership decisions, role-

modeling, and strategic communication to challenge and change the cultural biases 

undermining reliability outcomes. 
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#1 Zero Sum Game - Capability & Reliability 

First, increasing the probability of achieving required reliability undoubtedly 

comes at the expense of some potential capability. Strategic leaders should be 

extremely wary of transformational modernization programs that promise to deliver the 

highest level of capability advancement while simultaneously delivering increased 

reliability. Strategic leaders need to look away from “top shelf” and embrace less-than-

best capability advancement. For example, the USAF set the Joint Strike Fighter 

requirement for maneuver performance at 9g’s. That represents the highest level of 

maneuver performance. A less-than-best capability would have been a maximum of 5.5 

or 7g’s. Until leadership embeds the value of “balanced reliability” over “best-of-breed 

capability,” modernization programs will continue to be initiated with unacceptably low 

potential bounds of reliability (reference SRM pictorial in Figure 2). 

Making early strategic decisions to curtail capability in order to enhance reliability 

will be tremendously difficult. Yet lofty capability requirements are the greatest threat to 

achieving the more ephemeral end-of-development targets for reliability. DoD 

modernization culture will strongly resist the sacrifice of a definitive performance KPP 

for an intangible reliability measure. Yet this is the exact difficult path that must be 

directed at the highest levels of DoD leadership. During design maturity, lower 

performance goals generate essential engineering trade space for Design-for-Reliability 

to be effective. 

#2 Technology Innovation S-Curves 

Second, strategic leaders must be savvy and technology astute regarding where 

modernization programs are on their technology innovation S-curves. A technology 

innovation S-curve plots technology advancement (e.g. capability improvement) on the 
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vertical axis against time. The majority of technology domains go through normal cycles 

of emergence followed by rapid improvement, declining improvement, and finally 

maturity.58 Figure 7 provides a depiction of innovation S-Curves. Examples of military 

technology domains that have followed innovation S-curves are aircraft low 

observables, tactical fire control radar, GPS precision guidance, and digital flight 

controls. Yet for strategic leaders what does “being savvy” really mean? 

 
 

Figure 7. Technology Innovation S-Curve59 

 
Being savvy is the recognition that all technologies have a second inflection point 

when advancement slows and becomes increasingly difficult, requiring greater 

investments with lower returns. When pushing to advance upward in the “mature” latter 

stages, progress often requires complex or fragile designs that degrade-not-enhance 

reliability and sustainability. Also being savvy is recognizing that a complex weapon 

system normally contains not one but many innovation S-curves. For an ACAT-ID 
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program such as the Joint Striker, there are hundreds of S-curves in the air vehicle 

design alone.60 There needs to be leadership cognition of how the different technology 

innovation cycles will interact within the design space. Strategic leaders need to limit the 

number of different technology domains pushed upward in a single modernization effort. 

The savvy leader must seek multiple perspectives on where the program lies across all 

its innovation S-curves. 

For strategic leaders the important point is to be cognizant of the scope and 

depth of all the technologies related to a modernization effort. There is tendency to 

focus on the “big rocks,” but quite often it can be an innocuous innovation S-curve that 

undermines reliability. For example, the Marine Corps Joint Strike fighter (F-35B) had a 

unique requirement to operate in austere fields. Based on constraining design factors, 

the F-35B tire requirement advanced beyond the technology domain curve of the 

manufacturer. As reported on 60 Minutes,61 this resulted in a highly unreliable initial tire 

and an unplanned 4-year maturity effort (starting a new innovation curve) to mature a 

reliable tire with the required best-of-breed capability.62 In order to make the right 

decisions about how much innovation to pursue, strategic leaders need to seek out 

multiple expert opinions from dispassionate sources. 

#3 Open-Systems Architecture 

Open systems provide a long-term environment for competition-driven reliability 

growth. For the military, an open system domain is established when government and 

industry agree on collaborative standards specifying interfaces, protocols, formats, and 

modular structures. Open system architectures enable program offices to compete 

follow-on contracts for all improvements, including reliability growth. While open 

systems sounds like a “no-brainer,” it is a difficult choice requiring high-level strategic 
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endorsement to overcome capability-focused cultural biases. Contractor-defined 

proprietary solutions often yield short-term capability benefits yet preclude long-term 

competition. Leadership needs to explicitly direct and support the intangibles of open 

systems despite the fact that it may initially exclude appealing proprietary business 

development concepts. If the military resolves to pursue collaborative open standards, 

even the most recalcitrant contractors will rapidly adapt their business strategies in 

order to survive. 

The F-16 weapon system is a good example of a mature open system with 

effective supplier standards that evolved over time. Driven by foreign military sales 

considerations, the program incrementally developed highly successful open standards 

for sustainment parts and subsystems.63 These standards enable vendor competition, 

enhancing system reliability across the international F-16 fleet. While the F-16 open 

standard was able to evolve over time, strategic leaders can inject open systems “up-

front” such that programs reap competitive benefits earlier in the product life-cycle. 

#4 Re-phase Requirements 

The latest draft of DoD 5000.02 recommends the implementation of an 

incremental acquisition strategy. In response, the JCIDS and DAS communities have 

binned requirements into phases. The initial delivery provides basic capability followed 

by incremental advancements. The aforementioned open systems architecture heavily 

enables an incremental acquisition strategy. Yet despite the well-understood aspects of 

incremental acquisition, this paper advocates a strategic relook at the ordering of 

incremental capability; moving the reliability car up to the front of the train. 

Currently most programs establish important capability-based requirements as 

the initial fielding key performance parameters. In contrast reliability requirements are 
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defined “at maturity,” inherently deferring demonstrated reliability to later increments. If 

strategic guidance directs up-front reliability (deferred capability), the acquisition-

industry community will frame technology development and acquisition strategy in a 

totally different manner. “Reliability-first” will drive new modernization programs toward 

commercial-off-the-shelf designs, conservative structural architectures, and proven 

subsystem components. Future incremental capability would be achieved through open-

systems modularity. 

Critics of “reliability first” will decry this strategy as overly constraining; denying 

the modernization team the freedom to pursue the upper thresholds of capability. The 

criticism is well founded; the constraint would be entirely intentional. A reliability-first 

strategy rules out best-of-breed solutions; coercing a reluctant military culture to 

genuinely balance reliability and capability. 

In summary, all four principles drive toward embedding change in modernization 

culture to realign priorities toward fielding more reliable systems. Actions by strategic 

leaders, guided by these principles, would fulfill Schein’s embedding mechanisms 

necessary to complement existing reliability reform initiatives. Early in the program, 

strategic leaders must champion and protect the intangible benefits of reliability against 

the cultural bias favoring capability. Additionally strategic leaders must role-model the 

reliability cultural shift in their strategic narrative about what the military values. Finally 

the leadership must be guided by these principles when making tough capability 

choices. In this way, strategic leaders can embed the necessary cultural change to 

achieve effective reliability ends in modernizing the force. 
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Conclusion 

The US military currently faces daunting fiscal challenges impacting all aspects 

of defense management: readiness, force structure, and modernization. In the submittal 

of the 2015 President’s Budget, our strategic leaders made unpalatable cuts to 

manpower, readiness, and modernization programs. These cuts were necessary for the 

DoD to operate within prescribed budgetary constraints. While the current fiscal 

environment is difficult, the future budgetary environment will become a death spiral if 

modernization programs do not rebalance toward reliability away from a singular focus 

on technology advancement. 

Our current modernization culture heavily favors capability, resulting in programs 

not meeting reliability requirements. Poor reliability burdens long-term budgets with 

unplanned expenses in terms of higher O&S costs and greater manpower requirements. 

Despite well-meaning reliability reform initiatives, a reliability gap endures because 

military culture favors capability over reliability. To achieve sustainable life-cycle costs, 

strategic engagement is required to embed modernization cultural change. 

This paper has presented the Strategic Reliability Model as a conceptual tool to 

both understand the problem and frame the needed cultural change. Strategic leaders 

need to engage early to defeat the acquisition enemy COG of unreliability. Guided by 

the four recommended principles, leadership can embed the necessary cultural change 

through what they pay attention to, what gets measured, acquisition decision-making, 

and how resources and requirements are balanced. A realigned modernization culture 

will deliver innovations in reliability ensuring modernization does not undermine long-

term budget balance. 
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