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Society faces major challenges such as climate
change, energy transition (from fossil to
renewable), material resource scarcity, water
scarcity (and surplus) and ecosystem decline.
These challenges have profound impact on the
way businesses need to operate in future; they
determine conditions for doing business but also
create opportunities.
Traditionally, there is a strong focus on a
company’s corporate value creation, in particular
its profit. However, companies have many other
impacts which are not reflected in their profits. It
is increasingly important for companies to think
about their impact on society and environment, and
the value they create for their stakeholders. These
considerations are known as externalities, and they
can generate both positive or negative outcomes.
KPMG’s True Value methodology is used to
illustrate internalising a marine contractor’s
externalities for assessing the value it creates for
its stakeholders. This is established by applying
the True Value methodology to two projects
in which Van Oord has been recently involved:
Gemini Offshore Wind Farm (The Netherlands) and
Moín Container Terminal (Costa Rica). Valuable
insights have been obtained that can be used
for understanding, managing and demonstrating
the value a marine contractor creates for its
stakeholders. Read more on page 29.
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CAN DREDGING COMPANIES
MITIGATE THE EFFECTS OF

EXTREME SEA
LEVEL RISE?

Frank Verhoeven
President, IADC

It is becoming irrefutable that climate change is
happening. Weather events and storms are striking
with more intensity. In summer 2018, many parts of the
world experienced their hottest temperatures since
recording began, from Siberia to Algeria. And in 2017,
Hurricanes Harvey, Irma and Maria made landfall within
one month of each other, and all three are listed among
the five costliest storms since 1900.

provides a framework to making water infrastructure
projects which deliver benefits beyond their primary
objectives as well as prepare for the challenges
of the future, including extreme sea level rise.
By utilising the book’s set of key enablers, water
infrastructure projects which also benefit the
environment and society will be successfully
delivered.

In line with these recent events, a new study by an
international research team including Deltares
predicts future global warming will lead to an increase
in ‘extreme sea levels’ which result from a combination
of high tides and extreme weather events.

Learn about these key enablers directly from
experts and apply the key principles presented in the
guidebook in an interactive way at the CEDA-IADC
Dredging for Sustainable Infrastructure Conference
in Amsterdam.

It is not clear what sea level rise will be in
the future. It varies between a range of
100-250 cm in comparison with 1990.

I look forward to seeing you there.

Storm surges and high wind waves present flood
risks to coastal infrastructure and the populations
they protect, and with 620,000 kilometres of
coastline throughout the world, the task of boosting
infrastructure by 2100 will be huge.
To rise to the challenge of combatting rising sea levels,
dredging companies are making proactive decisions
in regards to sustainable water infrastructure. The
industry is clear about its position on sustainability
and that it is responsible for passing this world on to
generations to come. IADC supports this mission by
increasing the industry's knowledge on the subject
and broadcasting this information to the marine
infrastructure industry and its related sectors.
This November, the CEDA-IADC Dredging for
Sustainable Infrastructure Conference will celebrate
the official launch of the new guidebook of the same
name. Dredging for Sustainable Infrastructure

By utilising the book’s
set of key enablers,
water infrastructure
projects which also
benefit the environment
and society will be
successfully delivered.
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The particle diameter
to pipe diameter ratio
is not a constant, but
depends on the
particle shape factor,
the particle drag
In slurry transport, several flow regimes are
distinguished. The fixed or stationary bed regime, the
sliding bed regime, the heterogeneous flow regime,
the homogeneous flow regime and the sliding flow
regime or fully stratified flow. These flow regimes
each have their own physics. For the first four flow
regimes, many fundamental or empirical analytical
models exist, however for the sliding flow regime or
fully stratified flow, there is only a simple criterion, the
particle diameter should be larger than about 0.015
times the pipe diameter. No good explanation is given
for this criterion, nor a good definition is given.

Sliding flow or fully stratified flow means
that all the solids remain in a sort of sliding
bed. No or hardly any particles will be in
suspension. Although at high line speeds the
porosity of the bed may exceed 50% and will
increase further with increasing line speed,
a porosity above which one cannot speak of
a bed anymore, the hydraulic gradient is still
dominated by sliding friction.
Based on the assumption that sliding flow
requires stronger deposition than erosion,
the criterion terminal settling velocity is larger
than the friction velocity is applied. Based
on this criterion, an equation is derived for

the conditions of sliding flow to occur. It is
remarkable that this criterion results in a particle
diameter to pipe diameter ratio. However,
this ratio is not a constant, but depends on
the particle shape factor, the particle drag
coefficient and the relative spatial volumetric
concentration.
For spheres and medium concentrations this
ratio is close to 0.015, however for sand particles
this ratio can be 0.035. A comparison with
experimental data shows that the transition
of heterogeneous flow to sliding flow starts
at about 0.015 and is fully mobilised at about
0.035, matching the fundamental equation.

coefficient and the
relative spatial
volumetric
concentration.

Introduction
The Delft Head Loss & Limit Deposit
Velocity Framework (DHLLDV) is a
framework based on constant spatial
volumetric concentration curves and
uniform sands or gravels for five flow
regimes in a Newtonian fluid (Miedema &
Ramsdell, 2014A); (Ramsdell & Miedema,
2013). These five flow regimes are the
stationary or fixed bed regime (Miedema
& Matousek, 2014) the sliding bed regime
(Miedema & Ramsdell, 2014B), the
heterogeneous regime (Miedema, 2014C),
(Miedema, 2015C) & (Miedema & Ramsdell,
2013), the homogeneous regime (Miedema,
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but depends on the particle shape factor,
the particle drag coefficient and the relative
spatial volumetric concentration.

2015A) and the sliding flow regime
(Miedema & Ramsdell, 2014A).

Sliding flow or fully
stratified flow means
that all the solids
remain in a sort of
sliding bed.

For the first four flow regimes many
fundamental or empirical analytical models
exist, however for the sliding flow regime
or fully stratified flow there is only a simple
criterion, the particle diameter should be
larger than about 0.015 times the pipe
diameter. No good explanation is given for
this criterion, nor a good definition is given.
First a definition of the sliding flow regime
is given. Sliding flow or fully stratified flow
means that all the solids remain in a sort of
sliding bed. No or hardly any particles will be
in suspension. Although at high line speeds,
the porosity of the bed may exceed 50%
and will increase further with increasing line
speed, a porosity above which one cannot
speak of a bed anymore, the hydraulic
gradient is still dominated by sliding friction.
Because of the lack of suspension, there
is no transition to homogeneous flow at
high line speeds, which is present for the
heterogeneous flow regime. The particles
are too large to be carried by the turbulent
eddies.
Based on the assumption that sliding flow
requires stronger deposition than erosion,
the criterion terminal settling velocity is
larger than the friction velocity is applied.
Based on this criterion, an equation is
derived for the conditions of sliding flow
to occur. It is remarkable that this criterion
results in a particle diameter to pipe diameter
ratio. However, this ratio is not a constant,

Experimental evidence
Figure 1 shows some relative solids effect
(relative excess hydraulic gradient) data of
Durand and Condolios (1952) of fine, medium
and coarse particles. From the data it is clear
that fine and medium sized particles show a
curve with decreasing relative solids effect
with an increasing hydraulic gradient. It is also
clear from this figure that the coarser particles
show less steepness.
The coarsest particles with d=4.2 mm have a
particle to pipe diameter ratio of 0.0276, which
is larger than the Sellgren & Wilson (2007)
criterion of 0.015-0.018. These particles still
show some steepness, which may be the
result of the fact that the data are for constant
delivered volumetric concentration. It may also
be the result of not yet fully mobilised stratified
flow.
Figure 2 shows experimental data of
Boothroyde et al. (1979) with a particle
diameter to pipe diameter ratio of 0.05. The
data are for constant spatial volumetric
concentration and show a more or less
horizontal line with the ordinate equal to the
sliding friction coefficient. If there would not
be fully stratified flow, the data points would
have followed the blue dash-dot-dot line for
heterogeneous flow. It is very clear that this
was not the case.
So apparently coarse particles do not follow
heterogeneous flow behaviour, but they follow

FIGURE 1
Relative excess hydraulic gradient E rhg vs. Hydraulic gradient i l
Equivalent Liquid Model
Homogeneous

Relative excess hydraulic gradient E rhg (-)

1.000

Sliding Bed Cvs=c.

Durand and
Condolios (1952),
fine, medium and
coarse particles.

d=0.20 mm, Cvt=c.
d=0.39 mm, Cvt=c.
d=0.89 mm, Cvt=c.

0.100

d=2.04 mm, Cvt=c.
d=4.20 mm, Cvt=c.
Limit Deposit Velocity
d=0.20 mm

0.010

d=0.39 mm
d=0.89 mm
d=2.04 mm

0.001
0.001

d=4.20 mm
0.010

0.100

1.000

Hydraulic gradient i l (-)
Dp=0.1524 m, Rsd=1.585, Cvt=0.050, μsf=0.416
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FIGURE 2
Relative excess hydraulic gradient E

rhg

vs. Hydraulic gradient i l
Sliding Bed Cvs=c.
Equivalent Liquid Model

1.000

Relative excess hydraulic gradient E

rhg

(-)

Homogeneous Flow
Cvs=Cvt=c.
Resulting Erhg curve
Cvs=c.
Resulting Erhg curve
Cvt=c.
Limit Deposit Velocity

0.100

An example of sliding
flow behaviour,
Boothroyde et al.
(1979).

Ratio Potential/Kinetic
Energy
Heterogeneous Flow
with Near Wall Lift
Homogeneous Flow
Mobilised
Cv=0.202

0.010

Cv=0.180
Cv=0.138
Cv=0.093
Cv=0.046

0.001
0.001

0.010

0.100

1.000

Hydraulic gradient i l (-)
Dp=0.2000 m, d=10.000 mm, Rsd=1.732, Cv=0.100, μsf=0.470

FIGURE 3
Particle diameter to pipe diameter ratio d/D p vs. Pipe diameter D p
1.E+00

Particle diameter to pipe diameter ratio d/D

p

(-)

Sliding Bed Sliding Flow
Heterogeneous

1.E-01

Homogeneous
1.E-02

Observed
Heterogeneous,
Homogeneous and
Sliding Flow regimes
under operational
conditions.

d/Dp=0.015
1.E-03

d=0.04 mm
d=0.20 mm

1.E-04

1.E-05

Stokes Number
Based
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Pipe Diameter D p (m)

sliding bed behaviour, dominated by the sliding
friction coefficient. Since the bed porosity at
higher line speeds will exceed 50%, one cannot
talk about a sliding bed anymore, so this is
named sliding flow behaviour. Bed porosities
below 50% give a bed where the particles
actually rest on each other. Bed porosities
above 50% are possible at high line speeds,
because of the dynamics, but this will not be a
bed one could walk on.
Figure 3 shows observed heterogeneous,
homogeneous and sliding flow (fully stratified)
behaviour. Heterogeneous behaviour means
that the heterogeneous curve is followed
under operational conditions. Homogeneous
behaviour means that the homogeneous
curve is followed under operational conditions.
Sliding Flow behaviour means that the sliding
friction curve is followed. The transition
between the Heterogeneous and the Sliding

Flow regimes is close to 0.015 as mentioned
by Sellgren & Wilson (2007). However,
only experiments in small diameter pipes
were found for fully stratified flow. Some
experiments close to the 0.015 ratio show
transition behaviour. The hydraulic gradient
curves lie between the heterogeneous and
sliding flow curves. Most experiments were
carried out with natural particles. Some
experiments were carried out with glass and
aluminum beads. Since the latter experiments
had particles far above the 0.015 ratio, a
difference between natural particles and
beads could not be distinguished. Also, the
influence of the volumetric concentration
could not be determined, since most
experiments were carried out at medium
relative volumetric concentrations.
The data in Figure 3 are from Blatch (1906),
O’Brien & Folsom (1939), Durand & Condolios

(1952), Newitt et al. (1955), Worster & Denny
(1955), Silin & Kobernik (1958), Fuhrboter
(1961), Wiedenroth (1967), Yagi et al. (1972),
Thomas (1976), Kazanski (1978), Boothroyde
et al. (1979), Clift et al. (1982), Roco & Shook
(1983), Doron & Barnea (1987), Gillies (1993),
Kaushal et al. (2005), Matousek (2009),
Polosky et al. (2010), Ravelet et al. (2012)
and Vlasak et al. (2014).
The figure also shows the boundaries of
d=0.04 mm for homogeneous flow and
d=0.2 mm for the start of heterogeneous
flow, according to the 4 component model
of Sellgren & Wilson (2007) and the
boundary between homogeneous flow and
heterogeneous flow based on the Stokes
number, according to Miedema (June 2016).

Particle diameter to pipe diameter
ratio
The particle diameter to pipe diameter ratio,
d>0.015·Dp, of Sellgren & Wilson (2007), is
to simple. Also, no physical background has
been found. So here an attempt is described
to find a more fundamental background. The
question is, does this ratio only depend on
the diameter ratio, or are other parameters
like the relative submerged density or the
viscosity also involved.
The Sliding Flow Regime is described as a
high concentrated flow of particles at the
bottom of the pipe, behaving like a sliding
bed, but with a lower concentration compared
to the bed concentration. The top of this
sliding flow may show sheet flow, like the
sliding bed behaviour. Sliding flow means that
there is no or hardly any suspension above
the sliding flow, the low concentrated bed.
This implies that there is an equilibrium of
deposition and suspension at the top of the
sliding flow layer. The number of particles
being suspended are equal to the number
of particles depositioning. Particles being
suspended is related to the bed shear stress
or the Shields Number (dimensionless
bed shear stress). Particles depositioning
(settling) is related to the terminal settling
velocity. Since sliding flow means, hardly any
suspension above the bed, hindered settling
does not have to be taken into account.
Since the flow results in sliding friction
(sliding bed behaviour), an indication of the
bed shear stress is available. So, the criterion
for the particle diameter to pipe diameter is,
see Bagnold (1966):
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vt =
α s ⋅ u* with: α s2 =
1.5

For the derivation,
first the equilibrium
of forces on the layer
of liquid above the
sliding flow is derived.

(1)

F1,l + F12,l =D p ⋅ A1

The terminal settling velocity is equal to the
so-called friction velocity. This is often used as
a criterion for suspension vs. no suspension.
This criterion can be translated in terms of the
Shields parameter by:

t 1 ⋅ D p ⋅ (p − b ) ⋅ D L + t 12 ⋅ D p ⋅ sin ( b ) ⋅ D L

vt =

With : Cvr =

Cvs
Cvb

4 ⋅ g ⋅ Rsd ⋅ d ⋅ψ
= α s ⋅ u*
3 ⋅ CD
(4)

(2)

=
θ

= D p ⋅ Ap ⋅ ( 1 − Cvr )

u*2
1 4 ⋅ψ
=
⋅
g ⋅ Rsd ⋅ d α s2 3 ⋅ CD

(3)
For spheres this gives a Shields parameter
of about 3 and for real sand particles about
1, with αs=1. Using αs=1.225 by Bagnold, this
gives 2 for spheres and 0.67 for real sand
particles.
For the derivation, first the equilibrium of
forces on the layer of liquid above the sliding
flow is derived, in order to have an expression
for the pressure difference (see Figure 4). The
geometrical definitions are given in Figure 6.

The bed shear stress equals the carrier liquid
density times the friction velocity squared.
Now assume the pipe wall shear stress τ1 is
a factor times the bed shear stress τ12, this
gives:

t 1 = αt ⋅t 12

The forces on the
layer of liquid above
the bed.

FIGURE 5

The forces on the
bed.

t 1 = αt ⋅ rl ⋅ u*2
t 12= rl ⋅ u*2

αt ⋅ rl ⋅ u*2 ⋅ D p ⋅ (p − b ) ⋅ D L
(5)
Now we find for the pressure difference:

Dp =
FIGURE 4

⇒

rl ⋅ u*2 ⋅ D p ⋅ D L ⋅ ( sin ( b ) + αt ⋅ (p − b ) )
Ap ⋅ (1 − Cvr )

(6)
For the equilibrium of forces on the bed, the
pressure difference force Δp·A2 and the shear
force on top of the bed F12,l are the driving
forces. The sliding friction between the bed
and the pipe wall F2,sf and the viscous friction
of the pore water with the pipe wall F2,l are
the resisting forces, where the latter can be
neglected. The equilibrium of forces on the
bed is:

F12,l + D p ⋅ A2 = F2,sf + F2,l
With : F2,l ≈ 0

rl ⋅ u*2 ⋅ D p ⋅ sin ( b ) ⋅ D L + D p ⋅ Ap ⋅ Cvr
= µ sf ⋅ ( r s − rl ) ⋅ g ⋅ Ap ⋅ Cvs ⋅ D L + 0
(7)
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FIGURE 6

To determine an equation for this ratio, many
simulations with the 3 Layer Model are carrier
out, resulting in the following empirical equation:

Geometrical
definitions.

4
3
α=
t ( 9.6117 ⋅ Cvr − 14.612 ⋅ Cvr

+8.8395 ⋅ Cvr 2 − 2.1079 ⋅ Cvr + 0.4746 )
( 0.7*

⋅

Substituting the pressure difference gives:

rl ⋅ u*2 ⋅ D p ⋅ sin ( b ) ⋅ D L +
rl ⋅ u*2 ⋅ D p ⋅ D L ⋅ ( sin ( b ) + αt ⋅ (p − b ) )
Ap ⋅ ( 1 − Cvr )

⋅ Ap ⋅ Cvr

4 Rsd ⋅ g ⋅ d ⋅ψ
⋅
3
CD
p µ sf ⋅ Rsd ⋅ g ⋅ D p ⋅ Cvb ⋅ Cvr ⋅ ( 1 − Cvr )
= α s2 ⋅ ⋅
4
( sin ( b ) + αt ⋅ (p − b ) ⋅ Cvr )

(8)

µ sf ⋅ Cvb ⋅ Cvr ⋅ ( 1 − Cvr )
d
3 ⋅ p CD
=α s2 ⋅
⋅
⋅
Dp
16 ψ ( sin ( b ) + αt ⋅ (p − b ) ⋅ Cvr )

(1 − Cvr )

= µ sf ⋅ ( r s − rl ) ⋅ g ⋅ Ap ⋅ Cvb ⋅ Cvr

4

(

⋅ 0.933 ⋅ D p

)

−0.296

(14)

Figure 7 shows the shear stress ratio for a
specific case, which is used for the derivation
of the semi-empirical equation.

(12)
This gives for the particle diameter to pipe
diameter ratio:

rl ⋅ u*2 ⋅ D p ⋅ ( sin ( b ) + αt ⋅ (p − b ) ⋅ Cvr )

vls ,ldv
)
vls ,lsdv

⋅ ( 0.625 − 0.055 ⋅ ln ( d ) )

So:

= µ sf ⋅ ( r s − rl ) ⋅ g ⋅ Ap ⋅ Cvb ⋅ Cvr ⋅ D L

This can be simplified to:

e

If the wall shear stress is ignored, the following
equation is valid:

d
3 ⋅ p CD µ sf ⋅ Cvb ⋅ Cvr ⋅ ( 1 − Cvr )
=α s2 ⋅
⋅
⋅
Dp
16 ψ
sin ( b )

(13)

(15)

In this equation all parameters are known
except the ατ ratio. This ratio depends on the
relative concentration, the line speed, the
particle diameter and the pipe diameter and
maybe also on the relative submerged density.

Since the Sliding Flow Regime only occurs
for large particles, the drag coefficient is
about 1 for sand particles and 0.445 for

(9)
The friction velocity squared is now:

u*2=

FIGURE 7

p µ sf ⋅ Rsd ⋅ g ⋅ D p ⋅ Cvb ⋅ Cvr ⋅ ( 1 − Cvr )
⋅
4
( sin ( b ) + αt ⋅ (p − b ) ⋅ Cvr )

Shear stress ratio α τ vs. relative line speed vr, C vr =C vt /C vb
1.00

LSDV

0.90

4 Rsd ⋅ g ⋅ d ⋅ψ
⋅
3
CD

Shear stress ratio α τ (-)

The terminal settling velocity equation is:

vt
=

Cᵥᵣ=0.90

0.80

(10)

Cᵥᵣ=0.80

0.70

Cᵥᵣ=0.70

0.60

Cᵥᵣ=0.60

0.50

Cᵥᵣ=0.50

0.40

Cᵥᵣ=0.40

0.30

Cᵥᵣ=0.30

0.20

Cᵥᵣ=0.20

0.10

⇒

4 Rsd ⋅ g ⋅ d ⋅ψ
vt2 =
⋅
3
CD

(11)

0.00

The shear stress
ratio versus the relative line speed.
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FIGURE 8
Particle diameter to pipe diameter ratio d/D p vs. Relative concentration C vr
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spheres. The shape coefficient is about 0.77
for sand particles and 1 for spheres.
For spheres, using αs=1, CD=0.445, Ψ=1,
μsf=0.44 and Cvb=0.6, Figure 8 can be
constructed. Figure 8 shows a particle
diameter to pipe diameter ratio in the
relative concentration range of 0.20.8 (operational range) of 0.013-0.018,
matching Sellgren & Wilson (2007)
mentioning 0.015-0.018 in several
publications. A fundamental derivation
of Sellgren & Wilson (2007) could not
be found, but it is remarkable how close
equation (15) approaches these values.

FIGURE 9
Particle diameter to pipe diameter ratio d/D

p

vs. Relative concentration C vr
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FIGURE 10
Particle diameter to pipe diameter ratio d/D p vs. Relative concentration C vr
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Figures 9 and 11 show the resulting particle
diameter to pipe diameter ratio, both for
spheres and real sand and gravel particles
with wall shear stress. Apparently, this
ratio is not just a fixed number (0.0150.018), but it depends strongly on the
relative concentration. There is also a linear
proportionality with the sliding friction

FIGURE 11
Particle diameter to pipe diameter ratio d/D p vs. Relative concentration C

vr
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Dp = 0.0508 m

Particle diameter to pipe diameter ratio d/D p (-)

Adding the wall shear stress, equation (13),
gives slightly smaller values for spheres, see
Figure 9. For sands and gravels larger values
are found, see Figures 10 and 11. Without wall
shear stress values between 0.032 and 0.044,
with wall shear stress from 0.026 to 0.036.
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coefficient, the bed concentration and the
particle drag coefficient and a reversed
proportionality with the particle shape factor.
The proportionality with the pipe diameter
is weak, while the proportionality with the
particle diameter is very weak. The latter 2
proportionalities are because of the influence
on the shear stress ratio. The proportionality
of the line speed is also because of the
presence in the shear stress ratio. Since
sliding flow occurs above the Limit Deposit
Velocity, the LDV/LSDV ratio is used in the
shear stress equation, however instead of the
LDV any line speed can be chosen to see the
effect.
Since the starting assumption that the
terminal settling velocity equals the friction
velocity on top of the bed is only indicative
for the occurrence of suspension, Figures 9
and 11 are also indicative. For normal relative
concentrations the particle diameter to pipe
diameter ratio in sand and gravel is between
0.026 and 0.036, roughly twice the value as
used by Sellgren & Wilson (2007).

Conclusions and discussion
Fully stratified flow or the sliding flow regime
is defined as the flow of coarse particles in
the bottom part of the pipe, without particles
in suspension. At low line speeds the bed
porosity is low (less than 50%), so one can
talk about a sliding bed. At higher line speeds
the porosity may exceed 50%, so one can
no longer talk about a bed. That’s why this
is named sliding flow or fully stratified flow.
Sellgren & Wilson (2007) use a criterion

based on the particle diameter to pipe
diameter ratio of 0.015-0.018. This criterion
is fixed and does not depend on other
parameters. A physical background of this
criterion could not be found.

it is expected that the sliding flow regime for
spheres will start at a smaller particle diameter
to pipe diameter ratio compared to real sands
and gravels. The ratio range found for spheres
matches the ratio range given by Sellgren
& Wilson (2007). For real sands and gravels
however, the ratio found is about twice the
ratio given by Sellgren & Wilson (2007).

Based on the assumption that the sliding
flow regime will occur if the deposition flux
is larger than the erosion flux, an equation is
derived for this criterion, see Bagnold (1966).
If there are no particles in suspension, the
concentration above the bed will be almost
zero, resulting in a deposition flux being
proportional to the unhindered terminal
settling velocity. The erosion flux is assumed
to be proportional to the friction velocity (or
the Shields parameter).

Since the starting assumption is indicative,
αs=1, also the equation derived is indicative.
Figure 3 however shows that the range given
by Sellgren & Wilson (2007) matches the
start of sliding flow or fully stratified flow.
Most probably a higher ratio is required for
full mobilisation of sliding flow, matching the
equation derived.

Setting the terminal settling velocity equal
to the friction velocity times a factor results
in an equation for the particle diameter to
pipe diameter ratio. This ratio is proportional
to the particle drag coefficient, the sliding
friction coefficient, the bed concentration and
reversely proportional to the particle shape
factor. This ratio is also strongly dependent
on the relative concentration and slightly
dependent on the wall shear stress to bed
shear stress ratio.

Now suppose the equation derived is correct,
there will not be a sudden transition from
heterogeneous flow to sliding flow. In general
nature will generate a smooth transition, also
because with real sands and gravels there is
a particle size distribution. To apply equation
(13) this transition ratio range starts at half
the ratio found, with still heterogeneous flow
and ends at the double ratio found, with fully
mobilised sliding flow. This gives a good match
with experimental data.

The presence of the particle drag coefficient
and the particle shape factor in the equation
give different results for spheres and for real
sands and gravels. This makes sense, because
spheres with the same diameter have a larger
terminal settling velocity because of a smaller
drag coefficient and a shape factor of 1. So,

The equation derived only considers
one criterion based on deposition flux
equals erosion flux. At very low and/or high
concentrations, there may be other physical
phenomena dominating the slurry flow and
resulting in a different ratio compared to
equation (13).

Fully stratified flow or the sliding flow regime
is defined as the flow of coarse particles in
the bottom part of the pipe, without particles
in suspension.
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TABLE 1

Nomenclature
A1

Cross section above the bed

m2

A2

Cross section of the bed

m2

Ap

Cross section of the pipe

m2

CD

Particle drag coefficient

-

Cvb

Bed volumetric concentration

-

Cvr

Relative concentration Cvs/Cvb

-

Cvs

Spatial volumetric concentration

-

d

Particle diameter

m

Dp

Pipe diameter

m

F1,l

Viscous wall friction force

kN

F12,l

Bed friction force

kN

F2,sf

Sliding friction force bed-pipe wall

kN

F2,l

Pore water viscous friction force

kN

g

Gravitational constant (9.81)

m/s2

ΔL

Length of pipe

m

Δp

Pressure difference

kPa

Rsd

Relative submerged density

-

u*

Friction velocity

m/s

vt

Particle terminal settling velocity

m/s

vls,ldv

Limit Deposit Velocity

m/s

vls,lsdv

Limit of Stationary Deposit Velocity

m/s

αs

Factor

-

ατ

Shear stress ratio 1/12

-

β

Bed angle

rad

ψ

Particle shape factor

-

θ

Shields number

-

ρl

Carrier liquid density

ton/m3

ρs

Solids density

ton/m3

τ1

Pipe wall shear stress

kPa

τ12

Bed shear stress

kPa

μsf

Sliding friction coefficient

-

Summary
Five flow regimes for slurry transport are
distinguished. The fixed or stationary
bed regime, the sliding bed regime, the
heterogeneous flow regime, the homogeneous
flow regime and the sliding flow regime or fully
stratified flow. For the first four flow regimes,
many fundamental or empirical analytical
models exist in literature, however for the
sliding flow regime or fully stratified flow there
is only a simple criterion, the particle diameter
should be larger than about 0.015 times the
pipe diameter. No good explanation is given for
this criterion, nor a good definition is given.
Sliding flow or fully stratified flow means
that all the solids remain in a sort of sliding
bed. No or hardly any particles will be in
suspension. Based on the assumption that
sliding flow requires stronger deposition
than erosion (Bagnold 1966), the criterion
terminal settling velocity is larger than the
friction velocity (shear stress) is applied.
Based on this criterion, an equation is derived
for the conditions of sliding flow to occur. It
is remarkable that this criterion results in
a particle diameter to pipe diameter ratio.
However, this ratio is not a constant, but
depends on the particle shape factor, the
particle drag coefficient and the relative
spatial volumetric concentration.
The equation derived only considers
one criterion based on deposition flux
equals erosion flux. At very low and/or high
concentrations, there may be other physical
phenomena dominating the slurry flow and
resulting in a different ratio compared to
equation (13).
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During the course of a project,
the same issues can be experienced
differently by different parties.
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CAN A PROJECT CHECKLIST
LEAD TO

SUCCESSFUL
DREDGING
MANAGEMENT?
As an association, the Central Dredging Association (CEDA) brings together diverse and manifold
stakeholders related to dredging. Due to its rich member composition, CEDA can bring topics relevant to
the industry into focus and explore their implications. A topic which frequently occurs during the course
of a project is that the same issues that arise can be experienced differently by different parties. To
better understand this universal situation, the Dredging Management Commission (DMC) was founded.
By questioning CEDA’s members and recording their past experiences, the DMC can identify the
patterns in search of a mutually beneficial solution for future projects. To ensure all of a project’s diverse
players better understand each other’s points of view, the commission published one of its first products:
a checklist for successful project management which can be used by all of a dredging project’s parties.

Context and goals
At the end of 2016, CEDA’s DMC was set
up to fulfil the need to initiate and facilitate
discussions, questions and innovations
within the dredging community regarding
the techniques involved and management of
dredging works in the broadest sense. As CEDA
brings together all stakeholders related to
dredging works, it is the DMC’s intention to take
full advantage of its rich member composition
and focus on how the same issues are
sometimes experienced differently by different
parties. This very enthusiastic commission
therefore set forward its main goal as: to highlight
these differences, help the various players to
better understand each other’s points of view
and come to a mutually beneficial solution.

The DMC's first product
We oftentimes learn the most from our own
mistakes, and in an ideal world, the same

mistake would then not be made twice. With
that in mind, the DMC asked CEDA’s members
a series of questions about past project
experiences such as:
• What happened?
• In what stage of the project did it happen?
• Which parties/stakeholders were involved?
• Where did the problem originate?
• In what project stage should it have
been tackled in order to prevent it from
happening?
From their numerous responses and
valuable input, a very interesting checklist
of potential project pitfalls was distilled.
All identified issues were grouped together
and categorised by topic and corresponding
subtopics which were later analysed by a
focus team of dredging experts within the
DMC. For each subtopic, the experts tried
to identify possible issues which might

occur at every project stage as well as the
main stakeholders expected to play a role
in the process. The result is an invaluable
checklist which clearly shows in which
project stage a potential problem can be
avoided and which parties should be around
the table in order to ensure the problem is
avoided. The checklist can be useful for all
parties involved in a dredging project – or
other types of similarly complex projects –
desiring to address potential project risks
in the earliest possible stage and prevent
problems from happening.
The checklist elaborates on many topics,
with each topic showing a number of
subtopics that could present a risk to the
project, the stage in which the risks can
occur and the main stakeholders involved in
mitigating the risk. In addition, the checklist
includes brief and compact explanations
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FIGURE 1

An excerpt from CEDA’s Checklist for
Successful Dredging Management.
At this moment, the checklist is
a collection of 27 topics with 100
subtopics. Columns are marked for
the project stage affected by the
topic or subtopic at hand – Feasibility,
Preliminary studies, Permitting,
Design, Procurement, Execution,
Closing, Operations and Maintenance
– as well as the parties involved.

TABLE 1

Examples of the topics and subtopics explored in CEDA’s Checklist for Successful Dredging
Management.
Topic

Scope of works

Subtopic

Definition

Stages

Feasibility
Preliminary Studies
Permitting
Basis of Design
Procurement
Execution
Project Closing
Operations
Maintenance

Parties
involved

Owner
Consultant
Contractor
Other Stakeholders

of why the subtopics can become an issue,
what possible solutions could be applied
and what would be the advantages and
disadvantages of these options for the
different parties.
Oftentimes, there is not a single solution for a
problem and compromises need to be made.
Highlighting the different points of views that

20

It is essential that the Owner, with
assistance as necessary, properly
identifies and defines the scope of
works. This needs to be sufficiently
developed prior to entering into
contract (to a level dependent upon
procurement method).
Special attention needs to be paid to
clearly define the boundaries of the
scope of works (notably what is and is
not included) and other factors such
as setting the limits as to acceptable
working criteria (e.g. resedimentation/
turbidity levels).

can exist around a certain topic can certainly
contribute to a better understanding of
the various players’ perspectives and thus
prevent conflicts. Therefore, the checklist
can be considered an indirect plea for early
and frequent concertation between all
stakeholders which will ultimately lead to
mutually beneficial solutions and successful
projects.

The checklist does not provide solutions
but rather lines of investigation that
can be pursued as well as ideas that
deserve further thought. Therefore, the
motto which accompanies this checklist
is ‘start thinking and keep thinking’.
The document should be perceived
as a series of reminders and can be
used as an instrument to aid during the
essential consultation moments between
stakeholders and main parties involved.
After all, the best solution to a problem
might simply be the solution all parties
have agreed upon.
An important note: this checklist is not
exhaustive and should be considered as
an organic document. Its current content
is based on the experiences of a limited
number of CEDA members and the
associated focus group intends to update
it regularly with further input given by other
professionals involved in the dredging
industry. Everyone’s input is appreciated
and readers of Terra et Aqua are encouraged
to contribute wherever possible. As the list
grows, the checklist becomes an even more
valuable document.
To suggest further topics and/or
subtopics to be included in the checklist,
describe what went wrong and well during
projects, and share these professional
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TABLE 2

Tables 2, 3 and 4 show examples of the topics and subtopics explored in CEDA’s Checklist for Successful Dredging Management.
Topic

Requirements

Subtopic

General
Functional Requirements
Lifetime Requirements
Technical Requirements/
Specifications

Stages

Feasibility
Permitting
Basis of Design
Procurement
Execution
Project Closing
Operations
Maintenance

Parties
involved

Owner
Consultant
Other Stakeholders

Must be fixed before the start of design phase.
Owner must consider carefully what type of specification is best for his project.
Owner must endeavour to ensure requirements are complete (including requirements from
other stakeholders > must be consulted in an early stage)
Must avoid contradictions/discrepancies (E.g. between norms/standards and custom
specifications)
Take care requirements are realistic and feasible (e.g. unachievable tolerances, unrealistic time
frames)
Need to be fit-for-purpose.
Find right balance in high/low level detailing of expectations (Owner can benefit from leaving
more freedom of choice to Contractors)
Often overlooked. Owner needs to consider CAPEX/OPEX division. Sometimes there are
requirements regarding after-delivery situation that however already need to be considered
during execution of the project. Consideration should be given to different lifetime-deprivations:
technical, commercial, economical.
Project faces a risk if technical specifications not detailed enough. Parties must find the right
balance between detail and sufficiency of specifications.

TABLE 3

Topic

Execution Methods

Subtopic

State-of-the-art equipment
Allowed/Imposed/Prohibited
methods

Stages

Parties
involved

Permitting
Design
Procurement
Execution
Operations
Maintenance
Owner
Consultant
Contractor
Other Stakeholders

experiences with fellow colleagues in the
dredging industry, please email the CEDA
Secretariat at ceda@dredging.org.

Methods and technology are permanently evolving. Stakeholders (Owners, permitting authorities,
consultants, etc.) may or may not be aware of these latest developments in the industry. Ideally, all
stakeholders are at least aware of their specific (lack of) knowledge and do not hesitate to consult
other parties in time, if necessary, in order to benefit to the maximum extent from their knowledge
and expertise in the domain.
The application for permits is frequently decisive as to which dredging methods and equipment
are allowed to be used, imposed or prohibited. This may result in undesirable limitations being
applied at a later stage.
It is important, therefore, to find a good balance in the level of detail that methods, techniques
and equipment are described. This is needed at every stage of a project. The tender and
subsequent contract must clearly set out any constraints to the Contractor’s working
methods. Alternatively, the Contractor may propose a method that will be incorporated into the
contract. In such an arrangement, any change to the contractually defined method due not to a
Contractor’s risk, will entitle the Contractor to a variation.

CEDA’s DMC is hoping to receive a lot of
additional input from Terra et Aqua’s readers and
to continuously update the current checklist.
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PROJECT

TABLE 4

Topic

Tender information

Subtopic

Correctness &
Completeness of provided
data
Interpretation of available
information

Stages

Parties
involved

Preliminary Studies
Basis of Design
Design
Procurement
Execution
Operations
Maintenance
Owner
Consultant
Contractor

Where does liability for correctness of the data lay? Is the Owner able to remove any liability
for incorrectness? Does he need to give a ‘status’ to the provided data to indicate clearly the
quality of it, e.g. ‘for indicative purposes only’?
Lots of data might need to be provided for use in the project, and will form part of the dataset.
Consultants/Contractors need to review this data carefully to assess their quality and
completeness, and identify if and where there are any gaps. If further information required,
the available data can eventually be supplemented by further project-specific investigation/
surveys/studies.
For this process of data verification, sufficient time should be allowed to Consultants/
Contractors. Often projects are planned for many years while Contractors are confronted with
tendering periods of a few weeks only. Short procurement periods will inevitably lead to higher
prices which include provisions for unknown risks or to disputes later on because of unclear
data.
Does Owner supply just raw data or does information include analysis and interpretation?
Who owns the liability for such analysis and interpretation? Who owns the liability for such
interpretative reports and analyses? Often Contractor judges he needs more quality data in
order to carry out an effective interpretation, but tender periods do not allow for the organisation
of additional soil investigation.

REFERENCES
CEDA (2017): CEDA’s Checklist for Successful Dredging Management. Information
Paper. ISBN: 978-90-809883-6-1
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CEDA’s Checklist for
Successful Dredging
Management
A group of experts with various backgrounds and perspectives
as well as a broad range of expertise and experience with
dredging projects were involved in producing CEDA’s
Checklist for Successful Dredging Management. A digital
checklist can be freely downloaded by all CEDA members
from the organisation’s website. To receive a printed copy
of the checklist (available for EUR 70), contact the CEDA
Secretariat at ceda@dredging.org.
www.dredging.org
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PROFESSOR
PORTS AND
WATERWAYS
AT TU DELFT
MARK VAN
KONINGSVELD

‘AS A SECTOR,
WE CAN BE
MUCH BETTER
AT HANDLING
COMPLEXITIES.’

Forged through his PhD study
and more than a decade of
research at Delft University
of Technology and Deltares,
Mark van Koningsveld found
his professional calling in the
application of science for
decision-making. As a
recently-appointed professor
of Ports and Waterways at
Delft University of Technology,
he intends to inject the
programme with his own
strengths in digitisation,
simulation and sustainability,
building on the legacy of his
predecessors.
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Ports and waterways
challenges invariably involve
a range of disciplines.
Progress requires teamwork,
integral thinking and the
ability to make complex
trade-off analyses.

24

Can you describe all of the roles you
hold at the moment?
At Van Oord, my title is Manager R&D
Engineering. I am a member of the corporate
taskforce that is responsible for aligning Van
Oord’s total innovation programme together
with people in similar roles from different
departments. The scope of that innovation
programme includes everything that
contributes to increased competitiveness in
tendering and enhanced control of projects in
execution for our three focus areas: dredging,
oil & gas infrastructure and offshore wind.
Personally I get most excited by innovations in
the fields of data management and simulation,
and sustainability. I do that three days a week.
Within those three days, I spend roughly a
half or full day working for ‘Topsector Water &
Maritiem’ where I am the Corporate Secretary
– there is also a Governmental Secretary.
Our team supports the Topsector’s day-to-

TERRA ET AQUA

900803_TERRA ET AQUA Magazine #152 Binnenwerk.indd 24

15-11-18 10:06

thinking is of key importance to any ports and
waterways engineer.

Do you believe that the university
environment can support innovation
in the industry?

Meet Mark van Koningsveld
Armed with a Master’s degree in Civil Engineering and
Integrated Modelling and a doctorate in Civil Engineering
from University of Twente, Mark splits his time as Professor
Ports and Waterways at Delft University of Technology,
Manager R&D Engineering at Van Oord and Corporate
Secretary for Topsector Water & Maritiem, a Dutch agency
which aims to advance global business activities in the
water transport and maritime sectors. In addition, he is a
member of the editorial board for CEDA-IADC’s upcoming
publication Dredging for Sustainable Infrastructure and
co-organiser of the Dredging for Sustainable Infrastructure
Conference taking place in Amsterdam from 19-20
November 2018.

day operations. As of March 2018, I joined
Delft University of Technology (TU Delft)
for two days a week as professor Ports and
Waterways.

background in Building with Nature (BwN)
and sustainability issues that I can bring in.
BwN is relatively new to the curriculum but
it is clear that the subject is very popular
with the students. Related MSc topics are
in constant high demand.

What is your aim in bridging Tiedo
Vellinga’s legacy to your own ideas as
you start this journey as a professor
at TU Delft?

Will you engage in cross-disciplinary
research as a professor?

I found the group to be in a strong state.
I want to build on the things he and his
predecessors initiated, thus standing on
the shoulders of giants. It looks like my
enthusiasm for data management and
simulation can strengthen approaches that
are already in place. I notice that students
are very eager to absorb the opportunities
that digitisation and data science provide.
It was an eye opener that many of the
things that we consider to be new, are
almost normal to them. I also have my own

Ports and waterways challenges invariably
involve a range of disciplines. Progress
requires teamwork, integral thinking and the
ability to make complex trade-off analyses. I
believe that we should increase our capability
to understand and grasp complexity.
This requires careful listening and clear
communication next to in-depth analyses. An
interesting new way to investigate the beliefs
of stakeholders and to transfer complex
information is through a process of so-called
serious gaming. So really cross-disciplinary

It should. I think that typically for the civil
engineering domain, there has always
been a very strong link to practice already,
for example with Rijkswaterstaat, Port of
Rotterdam, contractors and consultants. So
it’s quite natural to have a close interaction
between academia and practice. Many of our
students find jobs with these organisations.
It is interesting to notice that the students
function more or less like ‘containers’ that
transport knowledge they learn at TU Delft into
those organisations. We also interact closely
and regularly with industry partners to identify
the relevant knowledge gaps experienced in
practice. This way it is a continuous exchange
that is mutually beneficial.

How do you combine your scientific
and environmental work with your
operational work?
I think that my working environment at Van
Oord actually aligns pretty well with the working
environment that I have at the university. At Van
Oord, our innovations are focused on increased
competitiveness in tendering and enhanced
control of projects in execution. This involves
continuous improvement and optimisation. In
many cases, improvement and optimisation
activities focus on logistics – sand, rock,
monopiles, and so forth that need to be moved
from A to B – which is done mostly with vessels.
The operation of the vessels is influenced
by natural (e.g. workability limits) as well as
man-made constraints (e.g. spill budgets). So to
some extent hydraulic infrastructure realisation
has great similarities to traffic and transport in
port areas and inland waterway systems. So as
a matter of technical content, I’m focusing on
similar things in many respects. Within Van Oord,
the approach focuses on optimised practical
application in a specific environment. Within TU
Delft, the approach can be more theoretical and
therefore it would be more generic.
Important steps in ports, as well as in inland
water infrastructure planning, are to estimate
future demand, future fleet composition, and
establish a range of functional requirements
that can then serve as a basis of design. Port
planning and design then usually involves the
definition of a range of alternatives. To enable
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I believe that we
should increase
our capabilities to
understand and
grasp complexity.
This requires careful
listening and clear
communication next
to in-depth analyses.

objective selection, simulation of different
alternatives is a strong method to support
decision making. Logistical considerations,
nautical traffic movements and environmental
factors – whether natural or man-made –
create the complex logistical puzzles that we
are trying to solve.

What do you consider to be your
biggest success and your biggest
blunder?
My biggest success – or at least the thing that
gives me the most energy – is the domain of
BwN and within that, my own involvement in
Van Oord’s coral rehabilitation initiative. The
steps we have been taking with ReefGuard are
pretty unique and of that, I am really proud.
And my biggest blunder… haha! I don’t know,
maybe my biggest blunder is that I find it
difficult to say ‘no’.
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Do you have a first-hand
experience that you wish
everyone considered in their
projects?
I think an interesting development is that
projects tend to become more complex over
time. On the one hand this is triggered by
the sheer size of them, such as the design
and installation of offshore wind parks or
the reinforcement of the Afsluitdijk. But
on the other hand, this is triggered by a
drive for more integrated project designs
where multiple objectives need to be
achieved simultaneously. The complexity
lies in the fact that project decisions
which are good for one objective could
hinder another. When these interactions
are not sufficiently understood, there is
considerable risk that decisions made
during a project can have unforeseen
effects later in the project. In the past, a way

to mitigate this risk has been to not take on
too many objectives, or to consider them
only at the end of the design process as
add-ons.

Has this situation been addressed
in the book Dredging for Sustainable
Infrastructure?
One of the key messages in the book
Dredging for Sustainable Infrastructure
is that it is actually very important that
we do include the important additional
objectives right from the start. This means
that we must become better at handling
the complexity that results from that. This
is where I believe simulation techniques
can be helpful. As a sector, I believe we
can and should become much better in
getting a grip on such complexities. This
is also key to promoting more sustainable
solutions.
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Resumé
Mar 2018 – Present
Professor Ports & Waterways at
Delft University of Technology

July 2013 – April 2015
Management Team Member at
EcoShape

www.tudelft.nl

www.ecoshape.org

April 2015 – Present
Manager R&D Engineering at Van
Oord and initiator of DigiShape

January 2008 – August 2008
Senior researcher and advisor at
Deltares

July 2013 – August 2017
Lead Engineer OpenEarth Cluster
for Data Management

January 2001 – December 2007
Senior researcher and advisor at
WL|Delft Hydraulics

September 2008 – August 2017
Lead Engineer Environmental
Engineering

www.deltares.nl

www.vanoord.com
September 2014 – Present
Corporate Secretary at Topsector
Water & Maritiem

September 1998 – April 2003
PhD candidate at Twente
University
www.utwente.nl

www.topsectorwater.nl

Which topics presented in Dredging
for Sustainable Infrastructure do you
believe are going to be challenging
topics for the industry?
What we tend to see is people have become
very good at identifying negative effects and
trying to minimise those as well as looking for
the optimal cost solution. What we haven’t
been able to do – just yet – is quantify the
added value of including other elements in a
way that this added value can be incorporated
in the evaluation process. As long as that is
difficult, it will be easiest to favour projects
with the least negative effects and with the
lowest costs rather than projects with the

greatest added value. In the long run, that
may not lead us in the right direction.

What is the collective aim of the
authors with the book?

Alternatively, we should focus more on
identifying positive things that projects
can contribute to and find ways to make
that count in the tender process. That
opens up the door to a wealth of creativity
and opportunity. Of course I realise that
added value in most cases will come with
additional cost that someone will have
to pay for. It is my firm belief that if we are
not willing to invest in added value, we all
will end up paying the cost. So that is a big
challenge.

I would say: to show the audience that the
natural tendency of projects is to focus on
achieving a primary economic objective and
then minimising the negatives, but we should
consider the opportunities a project brings in
stimulating the overall system. The message is
to move from one model to the other and the
book tries to provide the tools to do that. What
does that mean for project design and project
assessment? What is the role of equipment?
What options are associated with dredged
material management? What does that mean
in terms of models and tools, and data and

#152 - AUTUMN 2018

900803_TERRA ET AQUA Magazine #152 Binnenwerk.indd 27

27

15-11-18 10:07

INTERVIEW

monitoring? That’s what I think the book is
trying to convey and it’s a very good initiative.

book provides a good first step in providing a
‘thought framework’ for how to do that.

What are you hoping attendees
to the Dredging for Sustainable
Infrastructure conference in
November will take away from the
event without having read the book?

What do you believe is most
important for the industry to consider
for the future?

The way we are trying to design the conference
is to make people think about how different
the world could look if you move away from just
focusing on primary objectives and minimising
the negatives, instead moving towards
seizing the opportunities that are available. A
philosophy that truly embraces the momentum
of development projects to create added value
yields a fundamentally different future than
a philosophy that aims to minimise negative
effects only.
I hope we can convince the attendees of that
so they will want to read the book to find out
how they themselves could make this happen.
If we could achieve that, the conference would
be a real turning point!

Do you have an example of where you
applied this philosophy yourself?
The work I have been involved with at Van
Oord related to reef rehabilitation is a typical
example of what is possible when you embrace
the momentum of development projects to
create added value. The construction and
field applications of our ReefGuard facility
– published in Terra et Aqua #147 – and
the delivery of the first Coral Engine in the
Bahamas – for which PIANC awarded us the
title of Supporter of Working with Nature –
provide a clear testimony of the creativity that
is unleashed when you embrace the search for
added value.

In your opinion, is there an innovativeenough attitude in place in the
industry that the book’s ideas will be
welcomed and implemented?
Let’s say the root thinking of the book is
already very well-appreciated in the sector.
You’ve got Building with Nature, Working with
Nature and Engineering with Nature as firmly
established philosophies in our industry. Next
to that, there are countless other names
circulating for nature-based solutions. There
is a huge buzz around this topic. Nonetheless
people are still finding it hard to turn their
enthusiasm for these types of solutions into
concrete practical approaches. I feel this
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I would address two topics: ‘Digitisation for
Deltas’ to make our sector more data-driven
and get a better handle on complexity, and
'Building with Nature' to actively promote
sustainability and create added value. Both
topics require us to reinvent the traditional
ways in which we are doing our work. The
transition to a data-driven industry will have
a big impact on how we collect, structure
and use data. It requires our engineers to
develop new skills and learn from other
data-driven industries that have already
made this transition. Incorporating Building
with Nature into projects also involves a large
shift in thinking. From our work with corals,
I have come to appreciate how limited the
interaction between traditional civil engineers
and marine biologists was before. It took quite
some time and effort to learn each other’s
languages and understand each other’s true
beliefs and concerns. But after we made
this investment, it opened the door to a
wide variety of innovative ideas, a number of
which we managed to see through to actual
implementation.
The next step is to support the BwN
philosophy with a firm evidence base. This
past summer, for example, a large test was
run in the delta flume at Deltares to see how
waves propagate through willow forests: the
Woods versus Waves programme. The aim was
to understand how vegetation interacts with
the waves and to observe what ecosystem
services are associated with a willow forest.
When it comes to developing such an evidence
base, it is good to realise that we are only at
the very beginning. It may take years before
we reach knowledge levels comparable to
what we now know about wave run-up, wave
overtopping, and so forth. I am proud that I
was involved in the early stages of EcoShape,
the foundation that runs the BwN innovation
programme. The other philosophies of Working
with Nature and Engineering with Nature
emerged at around the same time. It is rare to
be present during such a major paradigm shift
in a sector. The book Dredging for Sustainable
Infrastructure truly incorporates this broad
shift in thought through the active involvement
of the people that actually led this change.

That makes me proud of our industry.
It’s also interesting to note that students really
like this type of thinking. In their curricula at
TU Delft, many topics are quite traditional like
hydro- and morphodynamics. Only one course
is about the BwN philosophy. It is nice to see
they are eager to learn about it, which is a great
development.

Where do you believe the industry
can – or should – take a step forward
into the future?
I really believe our industry still has large steps
to take on the front of project design and
project control based on simulation and data.
Individual companies have made huge steps
forward in recent years. However, it is still a
big step to move from a data-rich industry
to a truly data-driven industry. Roughly ten
years ago, we set up EcoShape to promote
a step change in sustainable infrastructure
design capabilities. Today we are working on
the set-up of DigiShape which follows a similar
approach to EcoShape by bringing together
partners from government, businesses and
research institutes. However, in the case of
DigiShape, we aim to promote the step towards
a data-driven industry, once more bringing us
to an era of many new opportunities. I believe
that taking this step within digitisation will
bring about massive changes to the way we
design, execute, communicate and evaluate
our projects in the future.

It is still a big step to
move from a data-rich
industry to a truly
data-driven industry.
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WHAT VALUE DOES A MARINE
CONTRACTOR CREATE FOR ITS

STAKEHOLDERS?
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Traditionally, there is a strong focus on a company’s
corporate value creation, in particular its profit.
However, companies have many other impacts, which
are not reflected in their profits. These are known
as externalities. A positive externality is one in which
the company produces a benefit for which it is not
compensated (e.g. sponsorship of a local community,
or training of staff). A negative externality is one in
which the company produces a social or environmental
cost for which it does not pay (e.g. damages to the
environment). The process of including externalities
in considerations of corporate value creation is called
internalisation.

Nowadays, society
faces major challenges
such as climate
change, energy
transition (from
fossil to renewable),
material resource
scarcity, water scarcity
(and surplus) and
ecosystem decline.

In the present article, KPMG’s True Value
methodology is used to illustrate internalising
a marine contractor’s externalities for
assessing the value it creates for its
stakeholders. This is established by applying
the True Value methodology to two projects
in which Van Oord has been recently involved:
Gemini Offshore Wind Farm (The Netherlands)
and Moín Container Terminal (Costa Rica).
Although it is the first time that the True Value
methodology has been applied to marine
projects, Van Oord was not the first company
that used this approach; it had already
been applied by, for instance, Volvo, NS (the
Dutch principal passenger railway operator)
and LafargeHolcim (a Swiss manufacturer
of cement, aggregates and concrete).
Nevertheless, valuable insights have been
obtained that can be used for understanding,
managing and demonstrating the value a
marine contractor creates for its stakeholders.
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Introduction
What is ‘stakeholder value’?
Nowadays, society faces major challenges
such as climate change, energy transition
(from fossil to renewable), material resource
scarcity, water scarcity (and surplus) and
ecosystem decline. These challenges have
profound impact on the way businesses
need to operate in future; they determine
conditions for doing business but also
create opportunities (e.g., KPMG, 2012).
In this context, it is increasingly important
for companies to think about their impact
on society and environment, and the value
they create for their stakeholders.
Companies have always created
stakeholder value through their business.
First of all, companies provide products and
services which satisfy the needs of society.
Through the corporate value (cash flow

and profit) they create, healthy companies
generate the main condition for growth
and business continuity: investment – in
equipment as well as in innovation and
human resources. Furthermore, companies
pay taxes and they create jobs and wealth
via their expenditures. By doing so, they
have played a significant role in helping
society to reach the next level in its
development.
This might suggest that companies only
contribute positively to society. This
comes however often at a price. While
doing business, companies extract natural
resources from the earth and may have
other negative impacts on society and
the environment (e.g. emissions and
damages to the environment). As a result,
the actual contribution of businesses
to society is increasingly under debate.
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Drivers of Internalisation
•	Laws and regulations. Through government regulations, the effects of negative
externalities such as carbon emissions are increasingly important for companies.
The Dutch Ministry of Infrastructure and Water Management, for instance, includes
(reduction of) carbon emissions in its requests for tenders.
•	Conditions set by financial institutions. Export credit agencies, for instance, insist
on paying systematic attention to externalities including human rights associated
with labour and land governance. The OECD Guidelines for Multinational Enterprises
(OECD, 2011) are often used as framework for Corporate Social Responsibility (CSR)
due diligence when contractors apply for export credit insurance.
•	Vertical (chain) integration. Marine contractors, particularly the larger ones, are
taking up more task in the value chain (“vertical integration”) which means that
they increasingly take responsibility for the design phase. This implies having more
influence on (potential) externalities during the executing stage of projects which
makes it easier to internalise them in project management.
•	Seeking for competitive advantage. Contractors are discovering that by increasing
their positive externalities and decreasing the negative externalities they can
distinguish themselves from competitors.
•	Public awareness and stakeholder pressure. The public awareness and understanding
of externalities is growing since more information becomes available and, due to
digital connectivity, spreads more widely and rapidly than ever before. This is a major
stimulus for stakeholder action.
•	Corporate responsibility. Last but certainly not least: a growing number of companies
consider it as their corporate social responsibility to account for externalities in the
way of doing business.

This is exacerbated due to globalisation
and people becoming wealthier, more
educated and more connected by social
media (KPMG, 2014). Companies need
to respond to this. It begins with being
aware of the fact that stakeholder value
is highly relevant and multidimensional:
it comprises not only corporate value
but also the wider socio-economic and
environmental impacts of doing business
– positive and negative. For marine
contractors, the stakeholder value is
created and/or reduced via the impacts
(externalities) of the specific ‘service’ they
produce: marine infrastructure projects.

Externalities of marine infrastructure
projects
The wider socio-economic impact of marine
infrastructure projects has existed for as
long as marine contracting itself. Throughout
history, contractors have created benefits
for society for which they have not been fully
compensated (positive externalities) and have
imposed costs on society for which they have
not paid (negative externalities).
In the dredging industry, such externalities
have not – until recently – yet been fully
included (‘internalised’) in considerations of
corporate value creation in any systematic

way. This is simply because externalities
traditionally fall (largely) beyond the scope
of contractors. As a result, stakeholder value
creation and corporate value creation have
long remained separate concepts. This is
however rapidly changing due to ‘drivers of
internalisation’ (see Drivers of Internalisation).

Externalities internalised
Witnessing recent publications in Terra et
Aqua about the social and environmental
impact of dredging (e.g., Boerema et al., 2017)
and the shift towards sustainability (IADC,
2018), marine contractors are increasingly
aware of their responsibility for externalities.
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There is a growing attention for dredging
projects that enhance natural and socioeconomic systems (IADC, 2018). Innovations,
stakeholder engagement and partnering
are used to enhance stakeholder value of
projects. This needs to be supplemented
with a systematic approach to internalise
externalities that is able to
1.	get insight in which externalities
contribute (the most) to the stakeholder
value created by marine contractors,
2.	assess the impact of marine
infrastructure projects, and
3.	be able to capture future stakeholder
(and corporate) value opportunities and
risks.
The next section gives a brief review of
approaches for such internalisation in order to
situate the applied True Value methodology in
the literature on internalisation.

Brief review of approaches for
internalisation
There are several approaches through which
a company’s externalities can be internalised.
Ideally, from a business perspective, a

company is rewarded for the wider benefits
it creates and, from a social welfare
perspective, pays for the costs it inflicts on its
stakeholders. The most direct approach for
doing so is pricing: internalising all benefits
and costs in the price for a product or service
so that the equilibrium price reflects all
available information, including information
on the ‘true’ value of externalities created. The
concept of carbon pricing is an ideal example
of such internalisation (see Carbon Pricing).
Since the marine construction sector has not
(yet) embraced pricing for internalisation, an
alternative approach is impact assessment
(IA). IA is used for assessing the externalities
of public policies, programmes, plans and
projects. It can be
1.	qualitative (just an inventory of potential
impacts),
2.	quantitative (an overview of amounts
and sizes; often applied in environmental
and social impact analyses (ESIA)), and
3.	monetarised (expressed in monetary
terms, based on economic values
assigned to quantities (‘volumes’):
P(rice) x Q(uantity)).

A typical example of the third is natural
capital accounting (NCA), by Boerema
et al. (2017) referred to as ecosystem
services assessment (ESA), which provides
a framework to evaluate environmental
externalities of existing and planned projects
(IADC, 2016). The externalities include
positive as well as negative externalities. IADC
(2016) contains a number of applications
on various types of marine infrastructure
projects. The NCA/ESA-approach forms
also input for the so-called environmental
profit and loss account (EP&L) and the
integrated profit and loss account (IP&L; e.g.,
LafargeHolcim, 2017), a company’s monetary
valuation of its externalities, ideally including
all impacts of its own business operations as
well as of its supply chain.
Applying EP&L by contractors is complicated
due to the fact that the exact scale and
scope of the externalities largely depend on
the type and size of the projects at hand. So,
a more project-related focus is required to
get in-depth insight in the externalities of
marine contractors. NCA/ESA meets this
requirement but at the same time a major

Carbon Pricing
The carbon price reflects the price that must be paid for the right to emit a
certain amount of carbon dioxide (CO2) into the atmosphere. The rationality
behind this is that CO2 emissions (an externality) should be set at a price
equal to the socio-economic value of the damage caused by the emissions
(internalisation). Via the market mechanism this should result in the optimal
(economically efficient) amount of CO2 emissions. Although there are several
economic-policy arguments in favour of carbon pricing (e.g., Baranzini et al.,
2017), many factors complicate the translation of this economic concept into
practice including the extent to which the present carbon price covers the ‘true’
social cost for carbon (SCC). With a view on social acceptance of carbon pricing,
the revenues from carbon pricing should ideally also cover the cost of mitigating
measures such as the installation of offshore wind farms. The World Bank, in its
most recent Carbon Pricing Dashboard (World Bank, 2018), found that around
20% of global carbon emissions are currently subject to carbon pricing.
However, the carbon price level is still below the SCC.
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The question who is creating which

Starting point: externalities are
created throughout the value chain

externality during which stage of the
project is often not addressed.

limitation of NCA/ESA is that it is inherently
limited to environmental externalities. With a
view to being able to include a wider range of
externalities – in addition to environmental
also social and economic externalities – a
wider scope of the internalisation of project
impacts is required. A typical example of an
approach that meets this requirement is
the social cost-benefit analysis (CBA), an
approach to estimate the socio-economic
costs and benefits of alternatives for public
investments such as infrastructure projects.
A major next step of CBA-application
on marine infrastructure projects was
represented by the CBA for the Maasvlakte
2 project (CPB, 2011a,b), the second seaward
expansion of the Rotterdam port, executed
by Boskalis and Van Oord in 2008-2011.
Thorough discussions on CBA-application
to transport infrastructure projects can be
found in, for instance, Priemus et al. (2008),
and on application to offshore wind energy in,
for instance, Snyder & Kaiser (2009).
The essence of CBA is determined by
estimating externalities of an entire project,
based on a holistic view on the project.
So, the question who is creating which
externality during which stage of the project
is often not addressed. This implies that
the specific contribution of the contractor
is included in the overall assessment of
externalities but not (yet) differentiated.
An approach that can be used to make this
differentiation is the so-called True Value
methodology, developed by KPMG (similar
methodologies are available leading to
similar results). The True Value methodology
continues on the project focus of NCA/
ESA and CBA, and on the wider scope of
internalisation of IP&L and CBA. The result
is an integrated approach to determine the
stakeholder value of a contractor’s activities
within a project, expressed in monetary terms
(the ‘true’ value’, i.e. stakeholder value). With

a view on the applications, the next section
discusses the most relevant aspects of this
True Value methodology.

True Value methodology
Introduction
Basically, the True Value methodology –
here slightly adapted to make it suitable for
a contractor’s typical features – consists of
three steps (e.g., KPMG, 2014):
1.	
Assess the stakeholder value by
identifying (‘scoping’) and quantifying
the most relevant externalities;
2.	Understand potential future
stakeholder value opportunities and
risks by analysing exposure to the
drivers of internalisation; and
3.	Create stakeholder (and corporate)
value by developing business
cases that capture value creation
opportunities and reduce risk.
The applications (see the next section)
are focussed on the first step but in the
last section of this article we will also
address implications associated with
step 2 and 3.

The starting point for step 1 is the
assumption that marine contractors create
positive as well as negative externalities at
all points in their value chain: upstream in
their supply chain, through their own direct
operations associated with construction
activities, and downstream through the use
of the infrastructure facilities they construct.
An exploration of project externalities and
how to manage them to protect and increase
value in the construction industry supply
chain has recently been started by VazquezBrust (2017). For the present analysis,
the most relevant externalities have been
identified by an expert team of Van Oord. In
future applications, external experts and/or
stakeholders should be included in this team
to ensure sufficient ‘outside-in view’ during
the scoping stage of the assessment.

Calculating the True Value
Calculating the True Value is a matter
of obtaining a volume measure of the
externalities (‘Q’) and then multiplying this
by an associated “price” (P). The specific
interpretation depends on the type of
externalities attributed to the project and its
supply/value chain during the scoping stage
of the assessment. As Table 1 shows, these
externalities are direct externalities but also
up- and downstream externalities. Since
the scope of the present analysis includes
the entire value chain (Construction stage,
including supply chain, and Operations
stage), additional data about upstream and
downstream volumes was required.

TABLE 1

Types of externalities attributed to the application cases.

Externalities

Valuation

Direct (Construction stage)

P(rice of externalities) × Q(uantity)

Upstream (supply chain)

P(rice of externalities) × Upstream Q(uantity)

Downstream (Operations stage)

P(rice of externalities) × Downstream Q(uantity)
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Marine contractors create positive as well
as negative externalities at all points in
their value chain.
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The empirical basis of the calculations is
volume data which was obtained here from the
project databases of Van Oord and interviews
with suppliers and clients, supplemented with
information from publicly accessible sources
such as websites and research reports. As
noted, each externality volume is multiplied
by an appropriate price. For example, CO2
emissions are multiplied by a price which is

commonly known as the social cost for carbon
(SCC). The total True Value is obtained by
adding up the values of all externalities.

Validation
It is important to realise that research into
externalities goes back many decades.
For some areas, science has advanced
significantly, while in some other fields the
scientific estimates are still fairly weak. Even
for the most advanced areas, estimates for the
‘prices’ (P) can still differ significantly. To take
the impact of such differences into account,
we conducted sensitivity analyses of our
calculations. It appeared, for instance, that the
overall results were not dramatically affected
by relatively small changes in the attribution
factor (an import variable determining the
amount of True Value generated during the
Operations stage attributed to Van Oord). The
sensitivity analyses further pinpointed the
relevance of
1. selecting a proper discount rate for
calculating the present value of future
externalities, and
2. the lifetime of the infrastructure
facility, since the considered period of
operations of Gemini Offshore Wind
Farm and Moín Container Terminal
highly determine the present value of
the externalities created during the
Operations stage.

Results of the applications
Introduction
Together with KPMG, Van Oord has
undertaken two studies to better understand,
manage and demonstrate the stakeholder
value of its key business activities create for

Gemini Offshore Wind Farm

society, with the aim of proactively making
decisions on future projects. The Gemini
Offshore Wind Farm was the first project
subject to the analysis (KPMG & Van Oord,
2016), followed by the Moín Container
Terminal (TCM) in Costa Rica (KPMG & Van
Oord, 2017).

Gemini Offshore Wind Farm
In the Netherlands, 85 kilometres north
of the coast, Van Oord realised one of the
largest offshore wind projects in the world: the
Gemini Offshore Wind Farm. This challenging
project consisted of the installation of 150
4-megawatt wind turbines, which supply a total
of 600 megawatts of renewable energy to
785,000 households.

Moín Container Terminal
To maintain and strengthen Costa Rica’s
competitive position, the country’s government
has awarded APM Terminals a contract for
a new container terminal in Moín. In close
cooperation with VOBAM (a consortium
formed by Van Oord and BAM International),
a high-productivity container terminal is
being constructed. The terminal is the largest
infrastructure project in Costa Rican history
and will play a key role in supporting Costa
Rica’s growing agricultural export industry and
manufacturing sector. The scope of work for
Van Oord consists of the construction of a
rock breakwater, reclamation of an area of 40
hectares, including soil improvement works, and
the dredging of the access channel and turning
basin. BAM International is responsible for the
construction of the 650-metre quay wall, as
well as the pavement, associated buildings and
all utilities.

Even for the most
advanced areas,

85 kilometres north
off the coast of Groningen

150 4 megawatt
Siemens wind turbines

estimates for the
‘prices’ (P) can

600 megawatts of renewable
generating capacity

FIGURE 1

Gemini Offshore
Wind Farm.

785,000 households
will be supplied with
renewable electricity

still differ
significantly.

FIGURE 2

The main features of Gemini Offshore
Wind Farm.
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Moín Container Terminal

FIGURE 3

1.8 million tonnes of rock

2,200 metre long breakwater

EUR million

Construction

The value bridges (see Figures 5 and 6) show
the positive and negative externalities that
result in the total stakeholder value of each
project. Van Oord’s activities for the Gemini
wind project creates a total True Value of EUR
877.2m, whereas TCM creates a total True
Value of USD $929.8m.

Operations

+227.8

+454.4

+562.3

+1.7

+25.3 +907.7

-3.6

-712.7

+877.2

+366.8

-21.3

-22.2

-77.9

+0.4

+76.1

Subsidies

Avoided resource
depletion

Avoided emissions
renewable energy

True Value construction

Innovation (Van Oord)

Knowledge development
and training (Van Oord)

Health and safety
(Van Oord)

Estimated economic impact
outside NL (Van Oord)

Estimated economic impact
NL (Van Oord)

Taxes and social
contributions (Van Oord)

Biodiversity (Van Oord)

Air emissions & fuel
depletion (Van Oord)

Other environmental from
construction materials

GHG emisions from
construction materials

1,800
1,600
1,400
1,200
1,000
800
600
400
200
0
-200
-400

Total
True
Value

FIGURE 5

The value bridge of the project Gemini Offshore Wind Farm.

True Value of Van Oord through Moín
1,200,000
1,000,000
800,000
600,000
400,000
200,000

Construction

580,881 198,132
929,842

113,861
(2)

(69)

329,181

124,473

4,337
(1,174)

196

760

(5,558)

18,136

9,058

(412)

(1,089) 8,727

Economic substitution
effect

Connectivity

Economic impact

Taxes - development
Moín

Taxes - general
purposes

Hindrance and
disturbances

True Value Construction

Community
development
Knowledge development
and training

Health and safety

FIGURE 6

The value bridge of Moín Container Terminal.

Innovation

Economic
inefficiencies

International
Economic Impact

Coasta Rica Economic
Impact

Taxes

Coastal morphology

Biodiversity

Waate and recycling

Resource use

Greenhouse gas emissions
and air pollution

(200,000)

Operations

190,707

(36,649) (16,693)

The main features of Moín Container Terminal.

Overall results

True Value of Van Oord through Gemini

USD million

40 hectare land reclamation

FIGURE 4

The Moín Container Terminal is the largest infrastructure project in Costa Rica's history.
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6.5 million cubic metres
of sand

Total
True
Value

During the construction and installation of
the Gemini Wind Farm an overall True Value
of EUR 907.7 million was created. Positive
economic value-add is created through the
significant amount spent by Van Oord on
suppliers. The estimated economic value
added is EUR 929.1m, of which EUR 366.8m
is created inside the Netherlands, and EUR
562.3m outside the Netherlands. Major
positive impacts from the operation of the wind
farm come from the avoidance of air emissions
(EUR 454.4m) and avoiding fossil fuel
depletion (EUR 227.8m). The most significant
cost to society is caused by the subsidies
from the Dutch government. A value of EUR
712.7m has been attributed to Van Oord based
on expected electricity market prices for the
coming 20 years.
The construction of TCM created an overall
True Value of USD 190.7 million. The estimated
total economic value added is USD $245.9m,
of which USD $113.9m is created inside Costa
Rica, and USD $124.4m outside of Costa Rica;
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however, this value is reduced by USD $1.1m
as a result of economic inefficiencies. The
major positive impacts from the operations of
TCM are the additional tax revenues invested
in the region and the rest of Costa Rica (USD
$18.1m and USD $9m, respectively), the direct
economic impact of TCM (USD $329.2m) and
improved trade connections (‘connectivity’)
and reduced transport cost (USD $580.9m).
Within the selected scope of externalities,
the most significant cost to society is the
expected loss of jobs and revenues at the
existing container port, the ‘substitution
effect’, which stands at USD $198.1m.

cement is associated with significant CO2
emissions and other negative externalities
such as water pollution.

The remainder of this section highlights three
examples of externalities of which some are
typical for and/or receive special attention
by marine contractors, namely innovation (an
economic externality, but here particularly
dealing with environmental externalities),
health & safety (an example of social
externalities) and job creation (an example of
economic externalities).

Health & safety

Innovation
Several innovations were applied on the TCM
project that resulted in an estimated total
impact of USD $4.3m in reduced external
environmental costs, primarily through using a
smaller and different type of concrete armour
unit (so-called Xblocks; see Figure 7). As
such, less cement was used. At the same time,

Using salt water, instead of fresh water, for
deep cement mixing led to reduced costs and
had an environmental benefit (both from using
less fresh water and avoiding transporting
fresh water from a well 10 kilometres offsite). The environmental impact of this was
somewhat limited because fresh water is
relatively abundant in Costa Rica, but the
benefit could be much greater at future
projects where fresh water is scarce.

Health and safety incidents, which occurred
during the installation, have an estimated cost
to society of EUR 3.6m (Gemini) and USD
$5.6m (TCM, VOBAM consortium as a whole).
During the construction of TCM, a very limited
number of LTI’s (Lost Time Injuries) occurred.
The increase in workers’ skills generated
through training generates extra value,
respectively EUR 1.7m (Gemini) and USD
$0.2m (TCM). Community development
projects in Costa Rica added extra value of
USD $0.8m. These projects included donating
an ambulance to the local hospital, setting up
a food bank, donating school supplies, noise
proofing a house, educating locals on vessels
and improving road safety.

An important community engagement effort
is the collecting of sea turtle eggs along 9
kilometres of coast, which APMT is expected
to continue for the duration of the concession.
Around 10,000 eggs are collected annually
out of approximately 14,000 and awareness is
raised of the conservation value of the turtle
eggs. However, it was not possible to quantify
the impact of this abatement measure, due
to limited available literature on the monetary
value of sea turtles within ecosystems.

Job creation
Large Van Oord projects like TCM and
Gemini have a significant positive impact on
employment. Due to the construction and
installation of the Gemini wind farm, 437 full time
jobs are created at Van Oord internally, of which
about 50% are occupied by Dutch and 50% by
non-Dutch nationalities. The investment by Van
Oord in the supply chain creates 2,750 person
years. This calculation was done based on
publicly available statistical data, which indicate
how much jobs are created due to spend in
selected industries. Note that this is a high
level estimate.
During the construction stage of TCM (until
March 2017), the VOBAM consortium created
approximately 2,000 direct job years (based on
the number of man years). Van Oord has tried
to maximise the local economic spin-off of its
activities as much as possible by hiring local
workers and sourcing raw materials such as rock
locally. Van Oord created approximately 750 job
years as a result of its total supplier spend.
Although TCM will result in additional direct
economic impact as a result of the terminal
handling activities and larger capacity compared
with the existing port, it is expected that jobs will
be lost at the existing container terminal. Based
on interviews, it was assumed that 50% of the
economic impact of the existing port would be
lost and would recover by 2025 when the port is
redeveloped. The analysis estimates that USD
$198.1m is substituted in economic activities,
which includes the job losses.

Reflections and recommendation
Insights obtained

FIGURE 7

Xblocks reduced external environmental costs in the TCM project.

Although the size and composition of the
stakeholder value always depends on the type
and size of the project(s) at hand, valuable
insights in the stakeholder creation of marine
contractors have been obtained from the two
applications. First, the overall stakeholder value
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Although
innovation did
not represent
the biggest
contribution
to the overall
stakeholder
value of the
application
cases, it can
be stated that
innovation
plays a major
role in reducing
(potential)
negative
environmental
externalities.
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is not only related to typical environmental
externalities (e.g. ecosystem services) of
working in a marine environment. Social
externalities such as health and safety, and
economic externalities such as job creation
can also be expressed in monetary terms and
have been included in the overall stakeholder
value. This highlights the relevance of taking
a much wider scope of stakeholder value into
account. Second, the externalities of the supply
chain should also be accounted for. This is
particularly relevant when the procurement
cost represents a significant part of the total
project cost, which is typical the case for
offshore wind projects. When local procurement
becomes more relevant, it makes sense to
account also for local job creation. Particularly
in developing countries, this may represent a
major contribution to local prosperity. Third, the
results also give an indication of the role and
significance of innovation. Although innovation
did not represent the biggest contribution to
the overall stakeholder value of the application
cases, it can be stated that innovation plays
a major role in reducing (potential) negative
environmental externalities. This highlights the
relatively high impact such innovation has: it

might be a lever for reducing negative impact
and even for creating positive impact such as
restoring and strengthening local ecosystems.

scope and interpretation of the contractor’s
social responsibilities, particularly in relation
to those of the owner/operator.

Point of attention

Recommendation

A major methodological point of attention
is the attribution of externalities to the
contractor created during the operations
stage of the infrastructure facility. The idea
behind it is that externalities during this
stage would have never occurred if the facility
was not constructed. At the same time, the
contractor is usually not the owner/operator
of the facility, unless he has an equity share.
There are several options to tackle this
methodologically, for instance, by using
1. the portion of the contractor’s equity
share to the total project’s equity, or
2. the portion of the contractor’s contract
value to the total project (lifecycle) costs.

The present article is limited to applying
step 1 of the True Value methodology to
running projects. Step 2 and 3, in contrast,
aim at creating stakeholder value via future
projects. This implies whether and if so, to
what extent marine contractors are able to
proactively account for stakeholder value
during the tender stage of projects. In addition
to sufficient (commercial and legal) freedom
of action for the contractor, this requires
True Value to be used to estimate potential
stakeholder value upfront the construction
stage. In close cooperation with the client,
construction works could then be arranged in
such a way that they benefit the wealth and
well-being of local communities optimally. An
important attention point however is that not
all externalities can be internalised (yet). This
means that there is still a need for systematic
stakeholder engagement by client’s and
contractor’s project management, particularly
in complex project environments.

Only in the Gemini project, Van Oord had an
equity share but only during the construction
stage. So, for the two applications, the
second option has been used. The attribution
issue raised here goes however beyond the
methodological aspects; it implies also the

Summary
KPMG’s True Value methodology is used to
illustrate internalising a marine contractor’s
externalities for assessing the value it creates
for its stakeholders. This is established by
applying the True Value methodology to
two projects in which Van Oord has been
recently involved: Gemini Offshore Wind
Farm (The Netherlands) and Moín Container
Terminal (Costa Rica). Through the process,
valuable insights have been obtained that
can be used for understanding, managing and
demonstrating the value a marine contractor
creates for its stakeholders. The steps to apply
True Value’s methodology and calculations
within the context of two case studies are
discussed as well as lessons learned.

Sander Dekker

Bernd Hendriksen

Prior to joining Van Oord Dredging
and Marine Contractors,
Sander received his MSc and
PhD in Civil Engineering in
2000 and 2005, respectively,
from the Delft University of
Technology. As senior consultant,
Sander was involved in many
port development and socioeconomic assessment projects.
As Sustainability Manager, he
is currently responsible for the
sustainability programme of
Van Oord. On behalf of Van Oord
he was also project manager of
the True Value assessments as
discussed in the present article.

As a Partner in KPMG’s Amsterdam
practice, Bernd has led KPMG
Sustainability in the Netherlands
for the past five years. During that
time, he has successfully helped
in driving sustainable revenues
and developing one of KPMG’s
largest teams of Sustainability
professionals. Together with clients,
Bernd is working on integrating
sustainability into business strategy
/ decision-making by using the
KPMG True Value methodology.
On behalf of KPMG, he was
project manager of the True Value
assessments as discussed in this
article.
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EVENTS

ENGAGE THE
INDUSTRY
NETWORK
Advance
knowledge
in the arena
of sustainable
dredging.

CEDA-IADC Dredging for Sustainable
Infrastructure Conference
Beurs van Berlage
Amsterdam, The Netherlands
19-20 November 2018
www.sustainabledredging.com
As a distinguished professional involved in
a dredging project’s manifold facets, you are
invited to partake in an event which aims to
advance knowledge in the arena of sustainable
dredging.

Please join us for two days in the heart of
Amsterdam and meet professionals from all
sectors involved in the realisation of a dredging
project. Participants will originate from around
the world, making it possible for you to take your
network to an international level.
The two-day-long programme offers six highly
interactive sessions with contributions from
internationally renowned scientists and
practitioners which address topics set forth
in Dredging for Sustainable Infrastructure,
CEDA and IADC’s new guidebook which will be
launched at the event. Partake in networking
opportunities as well as site visits to
sustainable projects situated within the region
of Amsterdam.
We look forward to meeting you at the
Dredging for Sustainable Infrastructure
Conference.
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EVENTS

Dredging and Port Construction
Awards 2018
De Koepelkerk
Amsterdam, The Netherlands
20 November 2018
www.dpcawards.com
Promoting innovation, efficiency and
sustainability, the third annual Dredging
and Port Construction Awards will be held in
Amsterdam on 20 November.
The dredging industry is constantly evolving
to keep pace with the wider maritime sector,
introducing new, more environmentally
friendly means of operations, incorporating
new technology such as sensors and
digitalisation, and also taking on more
ambitious projects.

The glamorous ceremony also marks the 50th
anniversary of the event’s host Dredging
and Port Construction magazine, the
authoritative voice of the marine and port
engineering community. IT also coincides
with the 40th anniversary of CEDA, making
it a must-attend event for anyone in the
dredging industry and the perfect place to
network with your peers.
The DPC Awards celebrate the creativity
and problem-solving skills and cutting-edge
technology that are employed. The award’s
aim is to provide a level playing field to mark
the achievements of companies – big or small
– that have managed to change the industry
through new ideas, processes, technology or
equipment.
Attendees can expect to see the best and
brightest grace the stage as they accept

42

awards across 19 categories that will
celebrate the people, the vessels, the
companies, the projects, the equipment
and the technology across the dredging
sector. There will be multiple opportunities
to share ideas, information and tales of
your success, not only at the welcome
reception and at dinner, but also over
drinks after the awards.

There will be
multiple opportunities
to share ideas,
information and tales
of your success.
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HIGHLIGHT

VALUE CREATOR

SOCIETAL BENEFITS
OF A MARINE
CONTRACTOR

MEMBERS
Royal Boskalis Westminster N.V.
Head office The Netherlands
+31 78 6969 000
royal@boskalis.com
www.boskalis.com

DEME Group
Head office Belgium
+32 3 250 5211
info@deme-group.com
www.deme-group.com

Dutch Dredging
Head office The Netherlands
+31 184 411 999
info@dutchdredging.nl
www.dutchdredging.nl/en

Gulf Cobla (L.L.C.)

Hyundai Engineering &
Construction Co., Ltd.

Penta-Ocean

Head office South Korea
+82 2 746 1114
webmaster@hdec.co.kr
www.hdec.co.kr

Head office Japan
+81 3 3817 7181
poc_international_web@mail.penta-ocean.
co.jp
www.penta-ocean.co.jp

Jan De Nul Group

TOA Corporation

Head office Luxembourg
+352 39 89 11
info@jandenulgroup.com
www.jandenul.com

Head office Japan
+81 3 6757 3800
webmaster@toa-const.co.jp
www.toa-const.co.jp

National Marine Dredging
Company

Van Oord

Head office United Arab Emirates
+971 2 5130000
nmdc@nmdc.ae
www.nmdc.com

Head office The Netherlands
+31 88 8260 000
info@vanoord.com
www.vanoord.com

Head office United Arab Emirates
+971 4 803 7777
gc-info@gulfcobla.com
www.gulfcobla.com

Society faces major challenges such as climate
change, energy transition (from fossil to
renewable), material resource scarcity, water
scarcity (and surplus) and ecosystem decline.
These challenges have profound impact on the
way businesses need to operate in future; they
determine conditions for doing business but also
create opportunities.
Traditionally, there is a strong focus on a
company’s corporate value creation, in particular
its profit. However, companies have many other
impacts which are not reflected in their profits. It
is increasingly important for companies to think
about their impact on society and environment, and
the value they create for their stakeholders. These
considerations are known as externalities, and they
can generate both positive or negative outcomes.
KPMG’s True Value methodology is used to
illustrate internalising a marine contractor’s
externalities for assessing the value it creates for
its stakeholders. This is established by applying
the True Value methodology to two projects
in which Van Oord has been recently involved:
Gemini Offshore Wind Farm (The Netherlands) and
Moín Container Terminal (Costa Rica). Valuable
insights have been obtained that can be used
for understanding, managing and demonstrating
the value a marine contractor creates for its
stakeholders. Read more on page 29.
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ALWAYS
READY

MARITIME SOLUTIONS FOR A CHANGING WORLD

TO MEET NEW
CHALLENGES

SLIDING SLURRY
VALUE CREATOR

SOCIETAL
BENEFITS
OF A MARINE
CONTRACTOR

IADC stands for ‘International Association of Dredging Companies’
and is the global umbrella organisation for contractors in the private
dredging industry. IADC is dedicated to promoting the skills, integrity
and reliability of its members as well as the dredging industry in
general. IADC has over one hundred main and associated members.
Together they represent the forefront of the dredging industry.

www.iadc-dredging.com

Sliding flow regime banks on
the particle diameter to pipe
diameter ratio

PREVENTION CHECKLIST
Gathering and sharing past
project experiences mitigates
future issues for all parties
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