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Abstract.  Horizontal transport on a container terminal is the 
interface between quayside and yard. Efficient transport op-
erations between these two areas are an important issue for 
terminal operators to achieve a high terminal performance. 
Thereby, an essential task is to dispatch the respective vehi-
cles to pending container transport orders. Despite the large 
amount of literature in this field, there is no systematic ap-
proach investigating the effects of terminal parameters on the 
performance of dispatching methods. This discrete event 
simulation study aims to close that research gap for the case 
of different dynamic dispatching methods. It shows that the 
performance of a dispatching method depends highly on the 
terminal’s objectives (e.g. maximizing crane productivity, 
minimizing driven distances). In addition, it reveals that some 
terminal parameters influence the performance ranking of the 
dispatching methods. This implies that there is no dominant 
dispatching method; the choice should rather depend on the 
specific terminal objectives and parameters. 

Introduction 
Seaborne containerized trade increases constantly (ex-
cept in 2009). In 2018, 152 million TEU (Twenty-foot 
Equivalent Unit) were shipped around the world in con-
trast to 110 million TEU in 2010 [1]. Within the maritime 
supply chain, container terminals are interfaces between 
sea transport and the hinterland, where the handling op-
erations between modes take place and goods are stored. 
Therefore, they have a high importance for the overall 
success of maritime transports. The increasing container 
volumes demand a constant improvement of the terminal 
parameters, especially of storage space and handling pro-
cesses.  

Besides the increasing cargo volumes, there is an-
other challenging trend for container terminals: vessel 
sizes grow without cease. Larger vessels make higher de-
mands on ports and terminals in various kinds [2]. On the 
one hand, physical enlargements of the existing super-
structure are necessary to suffice the new vessel dimen-
sions. The port basin and access need to show enough 
water depth for the vessels’ draught and enough width to 

enable vessels to turn or to pass each other. The termi-
nals’ ship-to-shore cranes (STS) need a sufficiently large 
boom. On the other hand, the handling processes on the 
terminal need to be updated to fit the changed require-
ments. As the container carriers mainly expect similar 
handling times for the Ultra Large Container Ships as for 
the smaller ones, the terminals need to ensure fast opera-
tions at the quayside to stay competitive. Therefore, the 
terminal equipment has to be able to move a large amount 
of discharged containers fast enough from the quayside 
to the yard (or equivalently from the yard to the quayside) 
and the storage area has to be able to cope with high peak 
situations. Furthermore, the strategies in the yard have to 
be optimized to ensure short container handling times 
with the minimal amount of container rehandling. These 
challenges lead to the necessity to optimise terminal op-
erations regarding speed and efficiency.  

1 Container Terminal Operations 
To organize container handling processes, container ter-
minals comprise different main functional areas [3, 4]: 
Quayside, horizontal transport, storage area and landside. 

The quayside includes vessels, berths and quay wall. 
Processes at the quayside are mainly vessel loading and 
discharging. The term horizontal transport refers to the 
transport operations between quayside and storage area. 
In the storage area, either empty or full containers are 
stored in blocks for a short time period until they are 
loaded on a truck, train or vessel. The landside consists 
of the gate, where external trucks enter the terminal area, 
and the truck and train loading area together with the cor-
responding processes. In each of these areas, different 
types of equipment can be used, depending especially on 
the size, the location and the required productivity of the 
terminal.  

On the quayside, the typical equipment type are STS 
[5]. Some terminals employ mobile harbour cranes 
(MHC). While STS productivity ranges usually between
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25 and 35 moves/hour, MHC productivity is only be-
tween 15 and 20 moves/hour [3].  

Horizontal transport equipment is differentiated be-
tween active and passive equipment [4]. Active equip-
ment such as Straddle Carriers (SC) is able to lift a con-
tainer independently. In contrast, passive equipment like 
Tractor-Trailer-Units (TT) or Automated Guided Vehi-
cles (AGV) needs another equipment type (e.g. a gantry 
crane or a STS) to be loaded or unloaded. This implies 
that more equipment is needed to achieve the same STS 
productivity if passive equipment is used compared to ac-
tive equipment as the next vehicle should be always 
available for the STS to avoid waiting times of the most 
expensive equipment type [6]. 

The equipment type used in the storage area depends 
on various factors such as e.g. the terminal volumes or 
the required yard capacity. Smaller terminals usually em-
ploy Reach Stackers (RS) as they are flexible and have 
low investment costs. SC are typically employed in me-
dium-sized terminals. They are flexible and productive, 
but they usually allow only a maximum stacking height 
of three containers leading to a comparatively high de-
mand for ground space. Other typical equipment types 
are Rubber-Tyred Gantry Cranes (RTG) and Rail-
Mounted Gantry Cranes (RMG). RMG are more produc-
tive, have larger span widths and higher stacking heights. 
Contrarily, RTG are less expensive and more flexible as 
they are not rail-mounted and, therefore, can change yard 
blocks whenever necessary [3]. 

Regarding the landside, external trucks often enter the 
terminal and bring or collect one or two container(s) di-
rectly to/from the storage area. Therefore, for truck 
(un)loading, the respective storage equipment is used. 
For train (un)loading, RMG, RS, or SC are employed.  

Depending on the employed equipment, the terminal 
system is defined. Thereby, the terminal system is under-
stood as the combination of technical equipment used for 
container handling operations [7]. The most common ter-
minal systems are the RTG/TT-system (more than 50 % 
worldwide) and the SC-system (20-25 %) [8]. Therefore, 
these two systems are chosen for the following investiga-
tion. 

2 Dispatching in Horizontal 
Transport 

As discussed above, the term horizontal transport refers 
to the interface between quayside and yard as one of the 

main functional areas of a container terminal. It is an es-
sential process to allow for an efficient service to vessels 
and, therefore, enable fast and reliable quayside opera-
tions. Regarding horizontal transport, one main decision 
problems is the dispatching problem. 

Dispatching aims to find an efficient assignment (and 
sometimes sequence) of transport orders and vehicles 
(e.g. TT or SC) for a defined time to fulfil the given ob-
jective. Typical objectives are to serve the STS continu-
ously, to minimize the driven distances of vehicles or to 
reduce the amount of used vehicles. Thereby, dynamic 
and static dispatching can be distinguished [9]. The dy-
namic approach triggers the assignment at certain events, 
e.g. if a transport order is completed and a vehicle is 
available or at the beginning of a shift. This approach is 
very flexible but also myopic. On the contrary, the static 
approach (often also called scheduling) generates a long-
term plan based on estimates for arrival and operation 
times. The plan can be optimized in advance using math-
ematical methods, but is normally not altered during its 
execution. However, it is highly dependent on the quality 
of the time estimates [10]. There are also hybrid forms 
using a static approach with a short rolling horizon. Con-
tainer terminal processes are quite stochastic. For exam-
ple, the terminal workload fluctuates depending on the 
arrival rates of vessels, trucks and trains. Furthermore, 
important equipment can fail. Therefore, this study fo-
cuses on dynamic dispatching methods. 

There are several literature reviews on dispatching 
and scheduling on container terminals. Kizilay and Eliiyi 
[11] provide a recent overview on quay, yard and inte-
grated scheduling problems. Huang et al. [12] focus on 
resource allocation problems on container terminals. A 
detailed analysis of the dispatching literature on con-
tainer terminals is provided in Schwientek et al. [13]. 

The respective publications usually develop an own 
dispatching method (e.g. [14–16]) or compare a few 
methods for a specific terminal (e.g. [17–20]). Zeng et al. 
[21] and Liu and Ioannou [19] show that the number of 
available vehicles influences the dispatching method per-
formance ranking. Garro et al. [22] discuss that dispatch-
ing methods developed for AGV are not suitable for SC 
due to different processes. Schwientek et al. [23] investi-
gate five terminal parameters and three dispatching meth-
ods. 

The interrelations between terminal parameters and 
dispatching method performance are so far not investi-
gated systematically. Thus, it is possible that a dispatch-
ing method chosen under certain terminal conditions is 
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no longer the best solution if the terminal conditions 
change due to the rather unpredictable environment. 
Therefore, the research question is, whether certain ter-
minal parameters affect the performance of a dispatching 
method and if yes, which ones are most important param-
eters. A simulation study is conducted to approach that 
question.  

3 Simulation Study 
The simulation study bases on a reference terminal that 
is implemented in Tecnomatix Plant Simulation using 
modified data of a real terminal. Both terminal parame-
ters and dispatching methods are varied to investigate the 
effects of the respective combinations on the efficiency 
of the horizontal transport. 

The reference container terminal reflects a typical 
RTG/TT-terminal. It focuses on the horizontal transport 
area framed by the quayside and the yard area. The sim-
ulated terminal has a capacity of 1,600,000 TEU, the 
quay length is 800 m. Eight STS are installed. The yard 
comprises 20 blocks (6x28 TEU) parallel to the quay 
wall. For every yard block, there is a RTG available. 
There are 40 TT (five per STS) on the terminal. Three 
different vessel types arrive at the terminal: Feeder vessel 
and two types of deep-sea vessels. Feeder vessels dis-
charge and load on average 500 containers, smaller deep-
sea vessels discharge and load on average 1,250 contain-
ers and larger deep-sea vessels discharge and load on av-
erage 3,500 containers. 

The choice of dispatching methods, terminal parame-
ters and terminal objectives bases on a preceding litera-
ture analysis [13]. The terminal objectives typically relate 
to an object such as a vessel, STS, or vehicle. Examples 
for objectives are: to minimize the makespan of a vessel, 
to minimize the departure delay, to maximize STS 
productivity or to minimize STS wait time, to maximize 
vehicle productivity or to minimize vehicle wait time, 
travel distance or fleet size. The majority of dispatching 
studies focuses on vessel- or vehicle-related objectives 
[13]. Thus, output parameters of this study are exempla-
rily STS productivity and distances driven by the vehi-
cles. 

3.1 Investigated Dispatching Methods  

Five different dynamic dispatching methods are investi-
gated: fixed assignment of vehicles to a STS, distance-
based, inventory-based, time-based, and a hybrid 
method. The chosen dispatching methods showed a good 

performance in comparison to others in earlier studies as 
described in the following.  

The fixed method is the most used method in practice. 
Thereby, a fixed number of vehicles is assigned to a par-
ticular STS serving only this specific STS. This is a very 
simple method which is easy to implement and comfort-
able to the terminal personnel. However, the fixed 
method is highly inefficient as roughly half of the trips 
between quay and yard are empty trips (assuming single-
cycle operation of the STS, i.e. discharging and loading 
are separate processes). 

Studies by Kim and Bae [24], Koster et al. [20], and 
Meer [25] recommend a distance-based dispatching 
method. The implemented distance-based method aims 
to minimize the driven distances of the vehicle by always 
assigning the transport order with the nearest starting lo-
cation.  

The inventory-based method is a dispatching method 
referring to Briskorn et al. [16]. It was evaluated posi-
tively in several other publications. Thereby, an available 
vehicle is assigned to a transport order that belongs to the 
STS with the smallest inventory. The inventory of a STS 
is understood as the number of transport orders that is al-
ready assigned to this specific STS.  

Cao et al. [26] state that a time-based method per-
forms higher than a genetic algorithm. The implemented 
time-based dispatching method chooses the transport or-
der for a vehicle that waits longest for assignment. It fo-
cuses like the inventory-based method on the STS as the 
waiting time of a transport order potentially leads to wait-
ing time for the STS. 

A hybrid dispatching method is positively evaluated 
by Meer [25], Angeloudis and Bell [27] and Song and 
Huang [28]. The implemented hybrid method combines 
the distance-based, the inventory-based and the time-
based method. It calculates a score that comprises sepa-
rate scores for shortest distance, lowest inventory and 
longest waiting time.  

3.2 Varied Terminal Parameters 

As with the dispatching methods, terminal parameters are 
chosen that were identified to influence the dispatching 
method performance ranking or that appear to be possibly 
relevant. Analyzing the parameters being varied in the 
sensitivity analyses of relevant studies, the most consid-
ered parameter is the number of vehicles, followed by the 
number of STS and yard cranes. The number of STS and 
yard cranes is typically motivated by modifying the ter-
minal size. Furthermore, problem parameters are varied 
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like the time between jobs, time between vessels, STS 
load/discharge combination or others. In addition, lay-
out-related parameters are of interest such as distance be-
tween quay and yard, number of blocks or the stacking 
height in the yard. Scarcely investigated parameters are 
the degree of stochasticity, vehicle capacity or vehicle 
speed [13]. Eleven terminal parameters are evaluated in 
this study regarding their influence on the performance 
of dispatching methods: 

1. Number of vehicles  
2. Speed of vehicles  
3. Yard block assignment to containers  
4. Utilization of seaside capacity 
5. Vessel sizes  
6. Terminal size  
7. Equipment type  
8. Range of handling times  
9. STS handling rate 
10. Quay layout  
11. Share of landside traffic  
The number of vehicles on the terminal for the differ-

ent simulation runs ranges between 24 and 48. It reflects 
values of 3, 4, 5 or 6 TT per STS. The number of vehicles 
is analyzed in many respective sensitivity analyses. Zeng 
et al. [21] and Liu and Ioannou [19] indicate that this pa-
rameter influences the performance ranking of dispatch-
ing methods. The speed of vehicles is rarely investigated. 
Behera et al. [29] find a certain influence of TT speed on 
handling volumes. The varied values are 5.6 m/s, 8.4 m/s, 
and 11 m/s for TT.  

The assignment of containers to yard blocks influ-
ences the dispatching substantially as it determines the 
start respectively the destination of the transport orders. 
Within the simulation study, the investigated values are 
random, three blocks close to the respective STS, three 
defined blocks distributed over the yard area and mixed, 
which is a combination of close for export containers and 
three for import containers.  

The ulitization of the seaside capacity is an essential 
container terminal parameter. A high capacity utilization 
leads to fewer options to reduce waiting times and dis-
tances [25]. This might influence the dispatching method 
ranking. Varied values are 50 %, 63 %, 75 %, 88 %, and 
100 %. The size of vessels arriving at the terminal affects 
the structure of the workload for the horizontal transport. 
This directly affects the direction of the transport orders 
and therefore the dispatching. Varied values are only 
small vessels (average 500 containers), typical size dis-
tribution, and only large vessels (average 1250 and 3500 

containers). The terminal size refers to the maximum 
container handling capacity of the quayside. It influences 
the distances the vehicles have to drive on the terminal. 
Investigated values are 0.8, 1.2, 1.6, and 3.2 million 
TEU/a. These numbers are representative for typical con-
tainer terminals. 

As described earlier, different equipment types are 
employed for the horizontal transport on container termi-
nals. The most common types are TT and SC. While TT
represent passive equipment, SC are active equipment. 
This influences the container handling processes. TT and 
STS respectively RTG have to wait for each other to 
transfer a container. SC handle a container independently 
from the cranes. This fact might also affect the dispatch-
ing results. Garro et al. [22] state that a dispatching 
method developed for AGV is not appropriate for SC. 

The range of handling times is a value for the simula-
tion model. The handling times are assumed to follow a 
triangular distribution. The range reflects the difference 
between the minimum and the maximum of the cranes’ 
handling times. Kim and Bae [24] and Meersmans and 
Wagelmans [30] state that the range of handling times 
does not affect the ranking of dispatching methods. The 
varied values are deterministic handling times, normal, 
and large. 

The average handling rate of STS are also investi-
gated. The handling speed depends on several factors as 
e.g. the crane driver capabilities, the wind conditions, or 
the vessel type. Varied values are 24, 30, and 36 
moves/hour. 

The quay layout of a container terminal is often just 
straight. However, depending on the terminal location, 
many other layouts are possible. For the simulation study, 
besides the straight layout two other layouts are chosen: 
L-shaped and rectangular (see Figure 1). 

 
Figure 1: Alternative Quay Layouts (left L-shaped, right rec-

tangular) 

On a typical RTG/TT-terminal, external trucks enter 
the terminal area and drive directly into the yard area for 
loading respectively unloading. This landside process 
disturbs the RTG handling process and it might delay 
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horizontal transport operations. To investigate the influ-
ence of the landside traffic, typical variations of im-
port/export containers are assumed (values: 0 %, 15 %, 
30 %, 45 %). 

3.3 Design of Experiment 

To determine the influence of each terminal characteris-
tic, a reference terminal is defined based on the terminal 
specifications analyzed before. The reference terminal 
uses TT for horizontal transport. 40 TT are available 
driving with a speed of 8.4 m/s. The yard block assign-
ment of containers is random and the utilization of the 
seaside capacity is 75 %. Vessels of all sizes arrive at the 
terminal. The terminal size is 1.6 million TEU/a. The 
range of handling times is normal, the handling times of 
STS is 30 moves/hour. The quay layout is straight; the 
share of landside traffic is 0 %. 

Based on this reference terminal, every terminal char-
acteristic is modified ceteris paribus to analyze the effects 
of a parameter variation. Each parameter variation is sim-
ulated in combination with the five different dispatching 
methods. This leads to 29 parameter variations and com-
bined with five different dispatching methods to a total 
of 145 experiments. For each experiment, 50 simulation 
runs are conducted. 

4 Simulation Results 
The fixed assignment of TT to a STS is – both in terms 
of STS productivity and distances driven– the worst dis-
patching method. The time-based method leads on aver-
age to the highest STS productivity. It is 4 % higher com-
pared to the STS productivity of the fixed method. The 
inventory-based and the hybrid method perform similarly 
to the time-based method. The second lowest STS 
productivity is achieved with the distance-based method. 

Regarding the driven distances per container, the dis-
tance-based method performs best. It reduces the mean 
distance by 8 % compared to the fixed method. The hy-
brid method performs similar. Thus, the hybrid method 
leads to a high STS productivity as well as to low driven 
distances per container. The time- and the inventory-
based method lead to similar results as the fixed method. 

These results are plausible as the distance-based 
method focuses on minimizing the driven distances of the 
TT, and the inventory- and the time-based method aim to 
avoid waiting times for the STS. The hybrid method com-
bines the strengths of all three methods. 

Two of the eleven evaluated terminal parameters in-
fluence the performance ranking of the dispatching meth-
ods, namely the yard block assignment to containers and 
the equipment type. This means that if the value of one 
of these parameters changes, it would be beneficial to ap-
ply a different dispatching method. The variation of all 
other evaluated terminal parameters led only to minor or 
no changes of the performance ranking of the dispatching 
methods. Their impact on the STS performance and 
driven distances per container are explained afterwards. 

4.1 Effects of Yard Block Assignment to 
Containers 

As Figure 2 shows, the assignment of containers to yard 
blocks affects the dispatching method performance rank-
ing regarding the terminal objective to minimize the 
driven distances per container. If the assignment is ran-
dom or the containers are transported to three defined 
blocks distributed over the yard area, the distance-based 
and the hybrid method are the best choices. If the con-
tainers are assigned to yard block close to the STS, the 
fixed method (which is usually the least successful one) 
performs best.  

 
Figure 2: Average Driven Distances per Container Depend-

ing on the Yard Block Assignment 

An explanation might be the short driving distances 
for the TT between quayside and yard. Using the fixed 
method, the TT always have short driving distances as 
the containers are located very close. All other methods 
allow the TT to drive a longer distance to pick up or bring 
a container from / to a yard block further away when no 
other transport order is available. However, this yard 
block assignment might lead to longer driving distances 
and possible congestion for external trucks on the con-
tainer terminal, as they are required to bring and pick up 
the containers near the quayside.  

The STS productivity is highest in case of a random 
assignment of containers to yard blocks (see Figure 3). 
This is due to the fact, that the TT approach more yard 
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blocks and the risk to wait for a busy RTG is lower. If the 
TT approach only three yard blocks, the probability is 
higher that they have to wait for the RTG and let the STS 
wait. The time-, inventory-based and hybrid method are 
similarly suited for all three assignments. The second 
lowest STS productivity is achieved with the distance-
based method and the lowest with the fixed method. 

 
Figure 3: Average STS Productivity Depending on the Yard 

Block Assignment 

4.2 Effects of Equipment Type 

The chosen type of equipment affects the dispatching 
method performance ranking regarding the driven dis-
tances per container (see Figure 4). If TT are employed, 
the distance-based and the hybrid method perform both 
well, reducing distances by approximately 9 % compared 
to the fixed method. The time- and the inventory-based 
method are on a similar level as the fixed method. If SC 
are used for horizontal transport and yard operations, the 
fixed assignment of SC to STS leads to the shortest 
driven distances per container. The hybrid method is the 
next best followed by the distance-, inventory- and time-
based method.  

 
Figure 4: Average Driven Distances per Container Depend-

ing on the Equipment Type 

The STS productivity is equally high for all evaluated 
dispatching methods for the SC case and it is higher than 
for the TT case (see Figure 5). For TT, the time-based 
methods generates the best results followed shortly by all 
other methods. 

 
Figure 5: Average STS Productivity Depending on the 

Equipment Type 

4.3 Effects of Other Terminal Parameters 

All other evaluated terminal parameters do not affect the 
dispatching method ranking, i.e. one dispatching method 
is always the best choice to achieve a certain terminal ob-
jective when the respective terminal parameter is varied. 
However, terminal parameters do often affect the STS 
productivity and the driven distances of the vehicles. 
Therefore, a short description of their impact is given 
hereafter. 

The number of vehicles used for horizontal transport 
influences both STS productivity and driven distances. If 
the number is too low, the STS productivity drops signif-
icantly below 24 moves/hour for the time-, inventory-
based and hybrid method and down to 19 moves/hour for 
the fixed assignment method. This means that there are 
many delays in horizontal transport operations and wait-
ing times for the STS. If 48 TT are available, all dispatch-
ing methods lead to a similarly high STS productivity. 
However, this also implies longer distances for the dis-
tance-based and the hybrid method. This is caused by the 
fact that on average, there are less transport orders to 
choose from for a TT and, therefore, the potential to re-
duce distances is lower. 

A variation of the vehicle speed does not affect the 
driven distances. Likewise, an increase from 8.4 m/s to 
11 m/s does not improve the STS productivity. Only a 
decrease to 5.6 m/s reduces the STS productivity slightly. 

A variation of the utilization of the seaside capacity 
does not affect the dispatching method performance 
ranking. If the capacity usage decreases, the STS produc-
tivity improves slightly because there is the same amount 
of vehicles available for less transport orders leading to 
reduced waiting times for a transport order to be exe-
cuted. At the same time, the driven distances rise because 
a free vehicle finds a smaller number of transport orders 
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to choose from reducing the possibilities to minimize dis-
tances. 

Changing the vessel size and thereby the structure of 
the workload for the horizontal transport influences the 
STS productivity. If the workload structure is relatively 
balanced, the STS productivity increases by approxi-
mately 0.5 moves/hour. 

The terminal size correlates with the driven distances. 
Interestingly, the gap between the dispatching methods is 
relatively small for smaller terminals (4 %), and in-
creases with the terminal size. For the largest terminal in 
this study, the gap between distance-based and hybrid on 
the one hand and inventory-, time-based and fixed as-
signment is approximately 18 %. This implies that the 
choice of a dispatching method is more important for 
larger container terminals than for smaller terminals. Re-
garding STS productivity, the fixed assignment method 
is almost as good as the other dispatching methods for the 
case of the small terminal. 

The range of handling times has no impact on the 
driven distances. However, a large range reduces the STS 
productivity by more than 1 move/hour compared to a 
normal range. This is plausible as a high range of han-
dling times especially in the yard increases the risk that a 
TT arrives late at the STS causing waiting times for the 
STS. 

Shorter handling rates of the STS reduce the STS 
productivity as expected. If the number of available TT 
stays constant while the handling times improve, the ben-
eficial effect on the STS productivity lessens. A variation 
of the handling times does not affect the driven distances. 

A variation of the quay layout influences the STS 
productivity not significantly. Only for the case of the L-
shaped layout, the STS productivity decreases slightly. 
However, the quay layout affects the driven distances. 
The rectangular layout leads to distances between 1000 
and 1100 m (depending on the dispatching method), the 
straight layout to distances between 1080 and 1180 m 
and the L-shaped layout leads to distances of more than 
1300 m. 

The landside traffic affects the STS productivity neg-
atively if the percentage rises above 30 %. This means 
that there are more occasions when a RTG serves an ex-
ternal truck while an urgent order for an internal transport 
should be handled. There is no influence of the landside 
traffic on the driven distances. 

5 Conclusion  
This simulation study shows a first start to evaluate the 
interrelations between container terminal parameters and 
dispatching method performance depending on different 
terminal objectives. Especially the choice of the terminal 
objectives influences the choice of the dispatching 
method. Five different dispatching methods are exam-
ined on their effect on STS productivity and driven dis-
tance per container of horizontal transport vehicle. These 
methods are the fixed assignment of vehicles to STS, a 
distance-, a time-, an inventory-based and a hybrid 
method. Two terminal parameters out of eleven have 
been found out to have an impact on the performance 
ranking of dispatching methods and, therefore, on the 
choice of the best dispatching method for a specific ter-
minal to achieve a specific objective. These parameters 
are the assignment of containers to yards block and the 
equipment type used for the horizontal transport. All 
other evaluated terminals parameters are analyzed on 
their impact on STS productivity and on the driven dis-
tance per container.  

Future research aims to systematically extend this 
study by further parameters, dispatching methods and ter-
minal objectives. Especially the hybrid method per-
formed well for both analyzed performance indicators. It 
combines the benefits of the distance-, time- and inven-
tory-based methods while still being easy to implement. 
In future research, different weightings of the scores of 
the three singular methods can be evaluated to highlight 
potential for further improvement. Furthermore, it could 
be reasonable to change the weightings of the hybrid dis-
patching method during operation. For example, if a large 
deep-sea vessel is moored at the quay side or if less vehi-
cles are available, the focus should be on STS productiv-
ity, while in case of a lower utilization of the seaside ca-
pacity, a focus on reducing the driven distances would be 
beneficial. 

Furthermore, future research may focus on the evalu-
ation of using meta-heuristics, e.g. genetic algorithms, 
for the dispatching process. Here, especially the compu-
tational times and the accuracy are important to ensure a 
sufficient transferability to real life container terminals. 
The use of a rolling horizon might prove a possible solu-
tion. Another promising field of interest is the integration 
of landside processes, e.g. the implementation of a truck 
appointment system, and their impact on the dispatching 
strategies in the horizontal transport, especially for termi-
nals with a high share of import and export containers.  
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