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3G/UMTS 116
5S 145

Alcoa 97
Alcoa Business System (ABS) 145
allowances 131
AMD 102
asset exposure, definition 34
asset exposure analysis
benchmarking 45-6
across industry sectors 43
between industry sectors 44
between individual companies within a sector
44-5
correlation with ROIC 426
asset exposure level
achievable return 33-5
protective mechanisms 35-7
asset exposure metric 7, 3742
asset exposure reduction 36, 47-53
asset light production 37, 52, 97-8
automotive industry, scale cost-analysis example
118-19

Bahrain, incentives in 141
Bank of China 133
bank project finance 168-9
base chemicals
impact of incentives on 139-40
scale cost-analysis case example 119-20
Basell 36, 50
‘beat’ 85
benchmark-based approach, example 212
BMW 37
branding 44, 50-2
buffer management 91-2
business and market risk 64-5, 173
business simulations 148
business unit category 198
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business unit performance approach 23

capital allocation approach 9, 187-212
capital allocation approach, example
205-10
Step 1: Treat special projects as high priority
206-7
Step 2: Allocate remaining capital to business
units 207-8
Step 3: Business units allocate capital to
investments 209
approval size threshold 209
corporate calculation standards 209
minimum performance standards 209
Sign off 209
Step 4: Implement capital assurance process
209
outcome 209-10
capital allocation approach for operators and
strategic controllers 195-205
Step 1: prioritize projects 196-7
Step 2: capital allocation to business units
197-9
Step 3: capital distribution to individual
investments 199
Step 4: capital assurance process
implementation 201-3
capital allocation approach for strategic
architects and financial holding structures
210-12
capital allocation backbone 204-5
capital allocation, key requirements 188-92
alignment to strategy 187, 188
corporate center and business units
collaboration 187, 189
distortions in decision making, avoidance 187,
188-9
metrics and processes 187, 188
‘capital allocation key’ 203—4
‘capital assurance’ 201-3
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capital assurance process types 2023
business unit performance approach
23
detailed deviation analysis 202
time-and-money approach 202
capital investments, relevance of 10-16
capital light approaches 12
cash flow curve 171
cash-flow-at-risk concept 172, 176-7
cash incentives 142
China, incentives in 141
collateralization 169
combined-cycle gas turbine (CCGT) finance
example 170-83
investment cash flow curve 172
power plant, risks faced by 174-5
commercial protection 37, 38, 41
competition for capital category 198
complex numbers 98
complexity costs 103
complexity risks 103
contractual agreements, exclusive or long-term
38
copyright 38, 47, 50
core value levers 3, 4
corporate center, role in shaping investment
portfolio 192-5
corporate income tax 130
corporate income tax relief 134
cost reduction 3
covenants 168, 169
critical path management 155
critical path planning 164
cross-functional coordination 165-6
customs tariffs 135
cyclicality 7-8
capacity flexibility 96
coping with 90-8
‘deep pockets’ 94-5
differential equation 98—100
diversification 95-6
economic model of §1-90
externally driven market cycles 95
hedging and long-term contracts 96
intrinsically driven market cycles 94-5
market leadership 93
reaction delay 91-2
reaction strength 92
value destruction in 71-3
see also cyclicality, industry drivers of
cyclicality, industry drivers of 73-81
high price sensitivity 78-9
investment lead times 77
investment timing with respect to cycle
79-81
slow-to-no market growth 78

debt tradeoff 167
design standardization 153
Design to Cost (DTC) workshops 153
deviation analysis 202
dilution of fixed costs 102
direct equity stakes 169
diseconomies of scale

cost elements 109-11

determination 107-11

main drivers 108

risk types 108-9

vs. economies of scale 8
distribution channels 38
dot.com meltdown 12
downtime costs 109
dynamic metrics 193—4

EBITDA 169
economic and technological development zones
(ETDZs) 141
economic cycle 81-2
base parameters of simple economic
oscillations 83-5
classical (10 years) 23
megacycles of 25-45 years 23
more than one player present 87-90
reaction to external ‘excitation’ 85-7
shorter, five-year cycle 23
Economic Development Board (EDB) 141
economic risks 8
economic value added (EVA) 11, 148
economies of scale 103-7
critical size 107
decreasing unit costs 105-6
equipment utilization/chunkiness of capacity
106-7
fixed cost leverage 104-5
vs. diseconomies of scale 8
eigenfrequency of the system 85
electric power generation, scale effects 105-6
emerging economies, ramp-up of 26-7
‘enslaving’ 89
entry barriers 38
environmental risk 66
EPC guarantees 169
equity stakes 129, 133, 138
equity tradeoff 167
ethylene industry, cyclicality in 74-7
European Investment Bank (EIB) 133
European Union
Government incentives 124, 125, 140
tariffs on industrial goods 135
exclusivity agreements 50
exclusivity contracts 35
exit barriers 38
‘expected loss’ for a specified risk 67
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export credit agency guarantees 169
export promotion 130

as government incentive 135
external oscillations 83-5
externally driven market cycles 95
extreme ultraviolet radiation (EUV) 58

facility costs 111
failure, anticipation 162-6
performance management and decision
making 1634
finance portfolio 9
financial holdings 9, 187
role in shaping investment portfolio 192
financial incentive instruments 133
financial risk 66, 173
financial support 127
financing, importance of 167-70
financing approach, three-step 170-83
Step 1: evaluating the investment’s cash flow
parameters 170-2
Step 2: assessing investment risks 172-80
Step 3: composing the financing portfolio
180-3
adequate level of confidence in cash
availability 182
high repayment flexibility 181
low financing costs 181
financing instruments 168
financing support 129, 131-2, 133
general impact 138
fixed costs, dilution of 102
flexibility 158-61
macro-level flexibility 158-9
micro-level flexibility 160-1
midi-level flexibility 159-60
Fourier transformations 27
free trade zones in China 135
full exposure 37
functional analysis of investment project
149-50
future of capital investments 26—7

gas turbine technology 57

Gaussian derivative 27, 28

GE 145

General Motors 118

general technology risks 64-6

geographical distribution of investments 16-21,

42-3

global economic growth 10

global warming 27

globalization 26

Government incentives 8-9, 36, 43, 50, 123-42
geographical differences in 140-1
management 141-2

modeling impact of 13640
cash flow performance in year 9, 137
financing contribution 136
value creation within the first 10 years of an
investment 136-7
reasons for applying for 126
reasons for providing 126
reliability and dependability 142
types 127-35
Government loans and guarantees 129, 130, 131,
138
Government subsidies 38
Government trade restrictions 38
grand supercycles 23
grid pricing 169
gross domestic product (GDP) growth,
investment rate and 11
Gross Fixed Capital Formation (GFCF) 25, 29
gross value added (GVA) 25

harmonic oscillator 99

health, safety or environmental (HSE)
regulations 38, 49

hedging risk drivers 168

high entry barriers 38

high revenue market share 38

‘hour bank’ 105

Hynix 53

Hyundai 38

implementation risk 173
import bans 36
import promotion 128

as government incentive 135
import tariffs 49
incentives see Government incentives
incidental function 150
income tax reduction 138-9
industry standards 38
infrastructure development 130

as government incentive 134-5
inherent risks 65-6
inorganic growth 15
Intel 37, 44, 45, 51, 102, 139
intellectual property (IP) protection 34, 47, 50
interest subsidies 129
Internal Rate of Return (IRR) 188, 191, 194, 195
International Agency for Energy (IEA) 27
intrinsically driven market cycles 94-5
investment grants 129, 131
investment lead time, reduction in 91-2
investment metrics for individual investment

opportunities 193-5

investment payback 191
investment profiles across industries 21-2
isoproductivity design 160—1
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joint ventures, cyclicality and 96—7
Juglar, Clement 23
Juglar waves 28

kanban 145

Kitchin, Joseph 23
Kitchin waves 28
Kondratieff, Nikolai 23
Kondratieff waves 23, 28
Kuznet, Simon 23
Kuznet waves 28

labor costs 123

labor grants 126, 129, 132

Lambert W function 100

lean capital investment system, three dimensions
of 146-7

lean design 143-5

lean execution 154-5

lean philosophy 144, 145

lean ramp-up 154, 155

lean thinking 8

‘Lean6sigma philosophy’ 144, 145

learning curve risk 65, 66

lease contracts 105

legal protection 35

licensing 35

loan guarantees 131

location, criteria for selecting 123, 124

macro design 152

macro-level flexibility 158-9

maintenance subsidies 127

management costs 108, 110-11

management infrastructure, lean capital

investment and 145, 146, 155-7

adapting the system to local specifics 1567
getting started 157
institutionalization and learning 156
performance management 155-6
project organization 155

market demand risk 65, 66

market players, number of 38

market position 50-2

market reaction risk 108, 115-16

maximum investment level 148

Maximum Switch NPV 61

McKinsey & Company 5

megacycles 23

Mercedes 37

Merck 36

Merck KGaA 50, 51

mergers & acquisitions 3

micro design 153

micro-level flexibility 160-1

microeconomics 28-9

Microsoft 52

midi design 153

midi-level flexibility 159-60

mindsets and behaviors, lean capital investment
and 145, 146, 155-7

minimum technical solution (MTS) 150, 151,
157

mining claims 35

Monte Carlo simulation 148, 149, 175-9

Moore’s law 56, 74

multinational petroleum company capital
allocation example 191-2

natural monopoly 36, 38, 41, 44, 48-9
NEC 139
‘net cash flows’ 193
net present value (NPV) 11, 46, 58-61, 136, 148,
150, 188, 191, 194, 195
calculation 177-8
vs Switch NPV 61-2
Net Return on Investment (NROI) 148, 194, 195
NPV @risk 172

obligatory projects 1967
Opel 118
‘open cities’ 141
operational costs 108, 109
operational risk 65, 112, 173
operational waste 109
operators 9, 187
role in shaping investment portfolio 193
optical lithography 57
organic growth 15

Panama Canal 36, 48

Panama Canal Authority 48

patents 36-7, 38, 44, 47, 50

‘payback time’ 193

peak-cycle euphoria 72

political and legal risk 65, 169, 173

‘post completion audit’ 190, 202

power and gas company, capital allocation
example 191

predictable risks 64

present value over investment (PV/I) 194

pricing, levers for 168

priority access 38

private legal protection 36, 38, 41

process patents 38

product patents 38

product properties 38

production system perspective 144

profit-linked mezzanines 169

project charter sheet (simplified) 148

project risk 66

projects
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in new business areas 197

selection for investment opportunities 200—1
property rights 38
public protection 35, 36, 38, 41, 44
public—private partnerships 48-9

quality gates 164-5
quotas 36

R&D 138
subsidies 129
tax deductions 130, 134
random external excitation 85-7
reaction time 92
regulatory adjustments 38
regulatory environment 49
relative metrics 194
relevance of capital investments 10-16
replacement investments, need for 26
return on invested capital (ROIC) 3, 4, 6, 11-14,
33,34, 37,45, 46, 137, 188
benchmarking line 46
exposure level and 34
increases 11-15
vs WACC 71,73
return on investment (ROI) 188
revenue growth, investment and 15-16
risk assessment, technological investment and
62-6
risk classification 178-80
risk elements 111-17
risk exposure 169
‘risk heat map’ 173
risk identification 173-5
risk mitigation, levers for 168-9
risk posture 64
risk register 155, 165
risks
cumulative effect of 179
simulation and quantification 175-8
sources of 64
specific to new technologies 65, 66
types 65
Roadmaps 145

sales optimization 3

Samsung 44, 102, 139

scale, profitability and 101-3

scale costs 8

scale effect model 105, 117, 118

scenario analysis 173

semiconductor industry 56
chunkiness of equipment assets 106—7
economic cycles 74-5
impact of incentives on 139-40
scale effects 102

‘Silicon Saxony’ 50, 126-7, 132
small investments category 198
smart contracting 153—4
SMED 145, 155
Sony 44
special economic zones (SEZs) in China 134,
141
specialty chemicals company, capital allocation
example 189-90
staggered contract, cyclicality and 96
standardized work packages 165
static metrics 193
strategic architects 9, 187, 193
role in shaping investment portfolio 192
strategic controllers 9, 187, 193
role in shaping investment portfolio 193
strategic projects, large 197
strong brand 38
structural conditions, access to scarce resources
and 49-50
structural cost advantages 38
structure of capital investments 1621
subprime debt crisis, US 22
subsidies 127, 129, 131, 132
general impact of 137
supply chain costs 108, 110
support costs 108, 111
‘sweet spot’ 102, 117-18
swing assets 96, 97
swing capacity 96
Switch NPV 604
risk and 67, 68

tariffs 36
tax exemptions 49
tax relief 126, 127, 130, 1334, 141, 142
general impact 138-9
technical performance map 148-9
technical risks 169
technical scaling laws 105
technical system, lean capital investment and
145, 146, 147-54
anchoring tools and practices to formal
standards 155
from basic design to start of production 153-5
design optimization 152-3
project objectives, design principles, and
target setting 147-9
value engineering and lean tools 149-52
technological innovation 7
technological standard 50-2
technology analysis 57-63
technology components company, capital
allocation example 190-1
technology innovation, capital investments in
55-69
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technology leadership 38, 44
technology risks 65, 109, 116, 173
mitigating 67-9
testing and implementation risks 66—7
‘threat potential’ 178-9
time-and-money approach 202
time dependence
of capital investments 21-5
of technology innovation 56
timing risks 109, 116-17, 169
tolerance for risk 68-9
Toshiba 102
Total Production Management (TPM) 144
Toyota 91, 144
Toyota Production System (TPS) 144, 145
“Toyota Way’ 145
trademarks 38
transport costs 109
TSMC 44, 53
‘twang’ 85

UMTS/3G licenses 49, 50
unique assets 38

USA, incentives in 141
utilization risks 108, 113-15, 116

Valeo Production System (VPS) 145
value creation 12
‘value loops’ 153
value streams 160
mapping 145
Value-at-Risk (VAR) 67, 176-7
value-creating function 150
VAT reduction 130
VAT tax rebate 130
voice of the customer 145

waste 150
wavelet transform analysis 23, 24, 27-8
weighted average cost of capital (WACC) 45, 46,
180, 188
calculation of 173
white noise external excitation 85
World Trade Organization (WTO) agreements 36

Xilinx 52, 53



