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Quote from NAO MPR 2008

“From the middle half of the procurement
lifecycle, technical factors become the main
reason for cost increases and slippages to
In-Service Dates”

Source: NAO “Major Projects Report 2008”, para 1.21




Technical Delays to Major Projects
(% Total Delays)

Source: NAO MPR data, NAO and author analysis




When Delays Occur

261 months delay
23 occurences

112 months delay

10 occurences
141 months dely

14 occurences

18 months delay
4 occurences

B Technical Factors B Procurement Management
O Customer Requirement O Associated Project

Source: NAO “Major Projects Report 2008”, Figure 9




US GAO Analysis

“Programs that started development with
mature technologies [TRL 7] .... stay on
schedule, averaging less than a 1-month
delay .... programs .... with immature
technologies have .... average delays of
more than 20 months over their original
schedules”

Source: GAO Report “Assessments of Selected Weapon Programs”, GAO-07-406SP, March 2007. Sample of 37
programmes, 6 fully mature (ie TRL 7 at Milestone B)




Congressional & DoD Initiatives on
Technology

Before Engineering Development
(Milestone B):

— Demonstrate key technologies to TRL 6

e TRL 6 a statutory requirement since 2006

e GAO pressing for TRL 7: “Civil sector best
Practice”

— Prototype system or key elements
— Hold preliminary design review

Sources: GAO Testimony to HASC 30 April 2009, GAO-09-663T; GAO Best Practices GAO-06-883, September 2006;
GAO Selected Weapon Programs GAO-07-406SP, March 2007




Key GAO Recommendations on
Technology Transition

e Gated technology transition
— “Go/No Go” criteria at Milestone B

e Better funding of technology maturation &
transition from research to weapon
program

e Better management of transition

Source: GAO “Stronger Practices Needed to Improve DOD Technology Transition Processes”, GAO-06-883, September 2006




MoD R&D Policy

“The DTS
will .... ac
Intermec

.... has assumed that MOD
vance technologies to an
late technology readiness

level (TRL) .... However, driving

technologies through to a mature
state, particularly TRL 6 and up, will

require s
funding”

Sources: MOD “Defence Technology St

ignificant industrial

rategy”, October 2006; MOD “Acquisition Operating Framework” version 2.0.15, August 2009




MoD Spend on R&D (£Bn pa) (1)

Sci & Eng
Stats (SET)

2.60




MoD Spend on R&D (£Bn pa) (2)

Sci & Eng | MoD Tech
Stats (SET) |Plan (DTP)

2.60

0.22 -0.68




MoD Spend on R&D (£Bn pa) (3)

Sci & Eng | MoD Tech
Stats (SET) |Plan (DTP)

Total 5 60

Applied

Research 0.65 0.22 -0.68

Experimental

1.95
Development




Mod R&D: Who Does What?

“[the] £2.54BN R&D expenditure .... in
2005/06 .... included a centrally managed
£500M activity by the Science Innovation
and Technology [(SIT) group].... [which]
includes both research and development.
Integrated Project Teams (IPTs) ....
commissioned a further £2.0BN of R&D”

Source: MoD “Maximising Defence Capability through R&D” (October 2007), para 2.5




MoD’s R&D Review:
Recommendation No. 1

“MOD should manage R&D as a whole with
greater coherence across strategies and

policies and a clear and defined focus to
create unity of purpose”

Source: MoD “Maximising Defence Capability through R&D” (October 2007), Table 1




Conclusions

Technology main cause of project delay
SDR must address this

What MoD might do:

Mature technology pre Main gate (TRL 6+)

Be clear who funds maturation and is in charge: SIT?
DES? Industry?

Technology maturity “go/no-go” at MG
Make “R” and “D” coherent
— Study US developments and experience closely

Accept that Time, Cost and Capability are driven by
Technology




Acquisition and Technology — UK Views

e “ . ineffective management of technology is a major cause
of procurement under-performance. Insufficient
investment in technical feasibility studies and technology
demonstrators is occurring...” Smart Procurement, 1998

“...commit to full development ....only when
demonstration of hardware (or software) and its
integration has produced evidence that the equipment
can be developed .... within time and cost...” Learning
from Experience, 1987







When Cost Increases Occur

m Profile of cost increases by project length

Reasons for Cost Increases

£ million
Mumber of occurences 40

2,000 Overrun value £4,614 million

MNumber of occurences 20
Owverrun value £1,657 million
Number of occurences 28

1,000 Overrun value £1,237 million

Number of occurences 4
Overrun value £357 million

First Quarter Second Quarter Third Quarter Final Quarter

B Technical Factors | Procurement Management Customer Requirement Associated Project
Source: National Audit Office analysis of Departmental data

NOTE
Population based on 92 recent occurrences of cost increases across 15 projects from Major Projects Report 2008, which have suffered cost increases.

Source: NAO “Major Projects Report 2008”, Figure 10




Cost Growth and Technology (2)

Figure 4: Average Program RDT&E Cost Growth from First Full Estimate

Mature Immature
technologies technologies

Source: GAD analysis of DOD data.

Source: GAO Report “Assessments of Selected Weapon Programs”, March 2007. Sample of 37 programmes, 6 fully mature (ie TRL 7 at
Milestone B); figures for acquisition cost growth are 1% and 30% for the two groups, and 1 month and 20 months for timescale slip; 12
programmes met DoD maturity standard (TRL 6) and their RDT&E cost grew by 8.4%




Cost Growth and Technology (1)

Growth frum First Full Estimate {sample of 52 DOD weapun programs)

Maturity level

Mature
technologies

Immature
technologies

1] 5 10 15
Average cost growth, in percent
Source: DOD (data as of March 2006); GAO (analysis and presentation).

Source: GAO Report “Stronger Practices Needed to Improve DOD Technology Transition Processes”, GAO-06-883, September 2006

52 Programmes, 90% with immature technology (ie less than TRL 7 at Milestone B)




US Acquisition Initiatives

e “Congress and DOD .... initiatives require
programs to invest more time and resources in ....
early systems engineering, developing
technologies, and building prototypes—before
starting system development”

“...technologies should be demonstrated in a
relevant environment [TRL 6] .... in 2006 this ....
became a statutory requirement for all major ....
programs seeking to enter system development”

GAO Reports GAO-09-663T, April 2009 and GAO-09-326SP, March 2009




Linking Technology and Product in
the Civil Sector

Lab activities

Technology
transition

Labs demonstrate
technologies in an opera-
tional environment and
then shift funding, man-
agement, and technology
development responsibili-
ties to the product line.
Product line then works to
get technology to final
form, fit, and function prior
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Source: GAO “BEST PRACTICES: Stronger Practices Needed to Improve DOD Technology Transition Processes”, September 2006




Technology Development Gates

Explore
Technology ideas and concepts
are being explored

Review

A

TECHNOLOGY DEVELOPMENT GATES

Develop
Technology development activities
are underway

A

Technology transition
Technology is ready to transition
from lab to product line team

Review

Deliverables

s Technology is consistent with overall
business strategy

» Technology is promising and is likely to
meet needs for potential product lines

» Lab identifies potential products where
technology can be used

» Key cost, benefit, risk, marketing,
manufacturing, and life cycle manage-
ment issues are identified

» Scalability approaches are identified

» Technologies considered to be
intellectual property are identified

Deliverables

¢ Technology is consistent with techno-
logy strategy and other relevant
strategies

¢ Labs have high degree of confidence
the technology will work

* Product line team agrees that the
technology will meet its needs

» Technical requirements are identified

» Caost, benetits, and risks are quantified

* Scalability approach is selected

» Strategies for addressing intellectual
property rights are selected

Deliverables

» Technology project complies with
technology strategy

» Technology is sound

s Technology meets product require-
ments

» Cost, benefit, and risks are well
understood

« Technology can be scaled to a
magnitude appropriate for practical
application

* Product line team agrees technology is
ready

» Intellectual property rights methods
have been pursued

» Technology is demonstrated in an
operational environment

» Technical documentation is ready to be
given to product line team

Funding

« Corporate management funds projects
that are relevant for meeting specific
product line needs and projects that
lab managers believe are necessary for
the company to meet future market
needs

Funding

s Corporate management funds projects
that are relevant and feasible; in some
cases, product lines may provide
matching funds for labs to develop
specific technologies

Funding

» Corporate management funds activities
related to technology transition, includ-
ing developing a prototype that is
demonstrated in an operational environ-
ment; in some cases, product lines
may provide matching funds

Source: GAO “BEST PRACTICES: Stronger Practices Needed to Improve DOD Technology Transition Processes”, September 2006




2008 by Category

Category

Source: NAO data and analysis
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Methodology and Scope

e Evidence Based
e Public domain sources
e Scope:

—Technology and timescale slip in
\Y/[e]D,

nat others do
nat MoD should do







When Delays Occur

n Profile of delays to In-Service Dates by project length

Reasons for Delay

Delay (months)
200 261 months delay
180 23 occurences

160

140

120 112 months delay
141 months delay 10 occurences
100 14 occurences

80
60

40 18 months delay
20 4 occurences

0 ]

First Quarter Second Quarter Third Quarter Final Quarter
B Technical Factors [l Procurement Management Customer Requirement Associated Project
Source: National Audit Office analysis of Departmental data
NOTE

Population based on 51 recent occurrences of time delays across 16 projects from Major Projects Report 2008, which have suffered slippage to their
In-Service Dates.

Source: NAO “Major Projects Report 2008”, Figure 9




