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Problem definition

How to reserve sufficient budget for

cost escalations during the execution phase of projects in 
infrastructure?



• Execution period several years

• Prices change during this period

• Sufficient funds for Client

• Budget height Contractor

• Risk acceptability / appetite

Start End

3 years

Pricechanges

Budget height

Problem definition

Execution

?



An Approach

1. Use historical index ranges

2. Use a hindcast over 3, 5 or 15 years to make a forecast 

3. Use a basket of various specific material or labour indices 

4. Lineair regression / trendline

5. Calculate the confidence interval of the prediction



An Approach - Indices
Dutch Agency of Statistics – Open data

Indices by discipline

42/43: Grond-, weg- en 

waterbouw

4211a Wegen met 

open verharding

4211b Wegen met 

gesloten verharding

4212 Boven- en 

ondergrondse 

spoorwege.

4212a Spoorwegen; 

Aanleg

4212b Spoorwegen 

Exploitatie/onderhoud

4213 Bruggen en 

tunnels; bouw van bru.

4221 Civieltechnische 

werken en bouw.

4291 

Waterbouwkundige 

werken en bouw.

4312 Bouwrijp maken 

van terreinen

4321 Elektrische 

installatie

Perioden 2015=100 2015=100 2015=100 2015=100 2015=100 2015=100 2015=100 2015=100 2015=100 2015=100 2015=100

2012 januari 104 97,7 132,6 99,3 98,9 98,7 100,2 95,4 100,1 98,3 99,3

2013 januari 106 99,5 133,3 99,4 99,8 99,8 100,8 96,6 104,8 104,2 99,6

2014 januari 105,5 100,3 130,7 98 99,1 99,5 100,7 97,7 104,4 103,5 98,9

2015 januari 100 99,4 100,8 99,6 99,6 99,8 99,9 100,3 99,6 99,6 100,1

2016 januari 96 100 84 99,4 99,7 99,8 99,1 99,3 96,5 96,2 99,1

2017 januari 103,2 101,5 108,2 103,8 102,9 102,8 102,4 103,5 100,6 100,1 103,5

2018 januari 106,5 104,1 114,4 105,8 105,4 104,6 106 107,2 104,1 103,3 103,8

2019 januari 110,3 107,2 124,6 107,7 108 108,2 108,6 110,4 108 105,4 104,4

2020 januari 113,9 113,4 124,9 110,1 110,4 110 110,4 116,3 113,5 110,4 105,7

2020 april 111,1 112,9 113,3 109,5 110 109,1 109,8 116,5 111,2 108 104,9

2020 juli 113 113,9 120,1 110,2 110,6 110,2 110,5 117,2 113,2 108,6 104,9

2020 oktober 112,5 113,7 117,8 110,3 110,8 111 110,7 118,1 112,7 107,9 104

2021 januari* 114 114,2 118,2 112,8 113,5 113,5 114,7 119 114,9 110,5 105,1

2021 april* 117,6 114,9 128,6 115,6 115,6 114,8 116,2 123,4 116,5 111,1 107,3

2021 juli* 120,5 115,6 132,5 120,2 119,9 118,6 122 125,4 118,1 113,2 111,2

2021 oktober* 121,7 115,9 137,1 122,9 121,8 123,3 123,3 121,1 119,3 115,3 114,9

2022 januari* 127,3 121,5 141,2 126,8 125,7 130,8 128 129 126,1 122 118,2

2022 april* 139,8 124 178 133,4 132,5 133,5 139,5 139 134,4 127,3 124,1

Bron: CBS



= Dutch technology platform for transport, 
infrastructure and public space

Indices by product groups

00   = Labour

01   = Fuel

04   = Electricity

11   = Sand/Clay

14   = Concrete products

18 = Reinforcing steel

19 =  Steel supply

20 = Road construction bitumen

An Approach - Indices



An Approach – Trend and uncertainty
• Trendline Time Serie

• Forecast sheet Excel

• Most Likely and The boundaries (Lowest and Upper)

• ETS = Exponential Tripple Smoothing



Drawing conclusions on base of limited cases in the past

An Approach- Induction problem

Nice boss Every day lots of food But at the end….

Certainty of information out of the past is no guarantee for the future…….



Dike Reinforcement Project



Dike 
Reinforcement 
Project



Dike Reinforcement project

• Start      June 2019

• Completion June 2022

Execution
phase

• Contract Close January 2019Contract

• 35 M€Total costs



Our Method

Split project in cost
components

Using historical data 
(indices)

Indices for specific
cost components

Execution time 3 
years, historical data 
also 3 years, but also

5 and 15 years

Input data 1-1-’16 
until 31-12-’18

Expected cost
increase/decrease
half way=1-1-’21



Total costs 35 M€

Labour 40% Fuel 5%
Sheet Piles
(steel) 10%

Sand & Clay
10%

Other cost
components

35%

Dike reinforcement project



Labour cost index

y = 0,0124x - 351,38
R² = 0,9418
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CROW  - 00 - Labour cost index
Labour index forecast on 1-1-21:
➢ Expected 204,8
➢ Lower boundary 193,1
➢ Upper boundary 216,5



Fuel supply index

Fuel supply index forecast on 1-1-21:
➢ Expected 290,3
➢ Lower boundary 257,8
➢ Upper boundary 322,8

y = 0,0498x - 1905,2
R² = 0,8378
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CROW - 01- Fuel (high tax)



Steel material supply index

Steel supply index forecast on 1-1-21:
➢ Expected 194,6
➢ Lower boundary 136,1
➢ Upper boundary 253,1

y = 0,0141x - 428,09
R² = 0,8299
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CROW - 19 – Steel material supply index



Sand/clay material supply index

Sand supply index forecast on 1-1-21:
➢Expected 198,3
➢ Lower boundary 177,0
➢Upper boundary 219,6

y = 0,0107x - 281,12
R² = 0,4469
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CROW - 11 - Sand/Clay



Average hydraulic engineering projects index

Index forecast on 1-1-21:
➢ Expected 128,4
➢ Lower boundary 106,0
➢ Upper boundary 150,7

y = 0,0135x - 470,46
R² = 0,8864
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CBS  GWW 4291 - Waterbouwkundige werken



Labour cost index
3 – 5 – 15 years historical data

3 years 5 years

15 years



Product Groups Triangle 3yr 5yr 15yr

L 193,1 193,4 187,5

Labour T 204,8 196,3 195,1

U 216,5 199,3 202,6

L 257,8 175,5 201,8

Fuel T 290,3 239,8 259,1

U 322,8 304,2 316,4

L 177,0 181,3 176,3

Sand/Clay T 198,3 196,6 197,2

U 219,6 211,9 218,0

L 136,1 168,9 107,4

Steel T 194,6 181,1 178,3

U 253,1 193,3 249,2

L 106,0 104,7 104,6

Hydraulic Project T 128,4 111,0 109,6

U 150,7 117,3 114,6

Predictability score of the indices
Historical data 3, 5 and 15 years

Actuals      

1-1-2021

197,5

238,5

200,3

184,2

114,9



Calculation model

L U

T

jan-19 Index januari 2021

Product groups % Product groups total Index IndexL IndexT IndexM Index ∆ ∆ (€)

Labour 3yr 40% 14.000.000€                187,1 193,1 204,8 216,5 204,8 9% 1.324.425€             

Steel supply 10% 3.500.000€                  181,9 136,1 194,6 253,1 194,6 7% 244.365€                

Sand/Clay supply 10% 3.500.000€                  193,1 177 198,3 219,6 198,3 3% 94.252€                  

Fuel 5% 1.750.000€                  245,8 257,8 290,3 322,8 290,3 18% 316.823€                

Other 35% 12.250.000€                108 106 128,4 150,7 128,4 19% 2.310.108€             

Total 100% 35.000.000€                Total 4.289.973€             



Results based on probabilistic approach

Percentiles

Percentile Value

1% -€ 236.901,28

5% € 96.669,09

10% € 296.000,89

20% € 536.696,43

30% € 731.560,76

40% € 882.384,31

50% € 1.028.694,34

60% € 1.175.492,07

70% € 1.336.943,41

80% € 1.519.775,87

90% € 1.777.892,97

95% € 1.973.551,24

99% € 2.319.598,53

Percentiles

Percentile Value

1% € 386.496,48

5% € 1.400.854,70

10% € 1.984.297,87

20% € 2.745.747,03

30% € 3.329.525,75

40% € 3.840.537,25

50% € 4.280.276,84

60% € 4.756.343,22

70% € 5.251.764,18

80% € 5.833.192,44

90% € 6.616.857,99

95% € 7.165.556,72

99% € 8.162.330,99

Percentiles

Percentile Value

1% -€ 1.374.340,97

5% -€ 764.987,06

10% -€ 434.522,37

20% € 2.749,24

30% € 345.284,98

40% € 629.065,46

50% € 896.986,35

60% € 1.146.597,26

70% € 1.420.736,64

80% € 1.733.090,85

90% € 2.179.938,47

95% € 2.532.586,71

99% € 3.109.733,15



Results based on probabilistic approach



Actuals

Probability of actual

3 years history 5 years history 15 years history

5% (P5) 85% (P85) 75% (P75)

Product groups % Product groups total
Index           

jan-2019

Index           

jan-2021 ∆ ∆ (€)

Labour 3yr 40% 14.000.000€                187,1 197,5 5,6% 778.193€            

Steel supply 10% 3.500.000€                  181,9 184,2 1,3% 44.255€              

Sand/Clay supply 10% 3.500.000€                  193,1 200,3 3,7% 130.502€            

Fuel 5% 1.750.000€                  245,8 238,5 -3,0% -51.973€             

Other 35% 12.250.000€                108 114,9 6,4% 782.639€            

Total 100% 35.000.000€                1.683.617€         



Results based on probabilistic approach

Actuel
€ 1.683.617,-



Ga naar www.menti.com en gebruik de code 1983 4758

http://www.menti.com/


Experiences or best practices


