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What is the value of systems
engineering for big Science?
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A reality check

Reality:

« Only 0.5 % of projects are on time,
within budget and deliver the value

that was promised.
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_How.
BIG
THINGS

GET DONE

THE SURPRISING FACTORS
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Project type Mean cost Projects (A) | Mean overruns
overrun (%) with >50% of A projects
overruns (%) (%)
Nuclear storage | 238 48 427
Olympic Games | 157 76 200
Nuclear power 120 55 204
Hydroelectric 75 37 186
dams
IT 73 18 447
Nonhydroelectric | 71 33 202
dams
Buildings 62 39 206
Aerospace 60 42 119
Defence 53 21 253
Bus rapid transit | 40 43 69
Rail 39 28 116
Airports 39 43 88
Tunnels 37 28 103
Oil and gas 34 19 121
Ports 32 17 183
Hospitals, health | 29 13 167
Mining 27 17 129
Bridges 26 21 107
Water 20 13 124
Fossil thermal 16 14 109
power
Roads 16 1 102
Pipelines 14 9 110
Wind power 13 7 97
Energy 8 4 166
transmission
Solar power 1 2 50




Empirical proof of SE effectiveness

Total Program Overrun
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200 —
GRO76 y ) Definition $
180 s Definition Percent =
Target + Definition$
160 o+ GALL . TQRSS
c IRAS ..
140 Actual + Definition$
= \ ST Program Overrun =
o 120 TETH ..
g \ . Target + Definition$
O 100 -
£ CE o LAND ’ﬂ)o
80 +AC§ G ERB77 —osE
© CHA.REC. TS Y
8’ 60 LAND78 Gros2
E 40 SEASAT ERBSS
e o0 R2=05206 o
20 ¢ ®uLys v -
0 | ™ ., pronven  QVE | ISEE
0 5 10 15 20

Definition Percent of Total Estimate

Gruhl, W. (1992). Lessons learned, cost/schedule assessment guide, Internal presentation, NASA Comptroller’s office.
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Value of systems engineering (Honour, 2023)

Systems engineering has a Return-On-Investment of 3.5

System architecting and technical leadership are the two top SE
activities that contribute the most to project success.

.Honour, E. C. (2013). Systems engineering return on investment (Ph. D. thesis). University of South Australia.
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