Case study: Finding the right transport strategy
Learning objectives
· Learners can identify relevant decision-making criteria for comparing modes of transport.
· Learners can compare truck, rail and inland waterway transport unimodally and explain their strengths and weaknesses.
· Learners can make a justified transport decision based on their own analyses.
· Learners can reflect on the consequences of a chosen mode of transport (e.g. costs, time, environmental impacts).
Type of exercise
· Small group or pair work
· Also suitable as individual work/homework

Duration
2–3 lessons

40


Difficulty

Link to the curriculum
· Business-related subjects
· Logistics focus

Target groups
· From upper secondary level II with a logistics focus
· Vocational schools with a logistics focus

Notes on implementation
The assignment on the following pages is suitable as a handout for learners. The companies and figures used are fictional.

Learners should complete the case study in small groups of 3–5 people (ideally 4 learners per group). It is not necessary for everything to be worked on jointly, but it is important to ensure that all learners understand the analyses and arguments of their group. 
The arguments for and against the individual modes of transport should also be developed in written form within the group. 
The results (especially the arguments) should then be discussed with the whole class. The discussion can be organised in different ways, for example:
· Each group prepares a short presentation for a client. (After all groups have prepared written arguments for the three clients, each group is assigned a client by the teacher for whom they will present.) After the presentations – there may also be several clients – the groups that have not presented are invited to contribute additional arguments they have identified. 

· The results of the analyses are discussed together in class. This is followed by an open discussion in which learners should participate, presenting the arguments they have developed.
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Case study: Transport comparison

Initial situation
Maria Schubert works in an Austrian freight forwarding company. She has been given a new task: to support and advise clients in selecting the most suitable mode of transport for their shipments. There are various criteria for choosing a mode of transport. The different clients of the freight forwarder place different emphasis on these criteria when transporting their goods. Maria must now present various solution options to each client who approaches her and recommend a suitable mode of transport in each case. 
For advising clients, Maria therefore has to prepare a recommendation for a mode of transport. In order for the client to understand the advantages of the mode of transport and possible negative impacts, she must also develop arguments for and against the selected transport. 
The following clients[footnoteRef:1] now approach Maria:  [1:  The clients are fictional. Values for transport costs have also been assumed so that they are consistent in relation to one another, although they do not reflect ongoing price fluctuations.] 


1. Unger company40

Unger company wants to transport 3,400 tonnes of ore waste from Duisburg, Germany to Vienna, Austria. The company is seeking the best offer but does not have any specific requirements regarding the transport.
Note: If inland waterway transport is chosen, the shipment in this case would be carried out by a two-unit pushed convoy consisting of a motor cargo vessel (MCV max. 1,850 t) and a barge (barge max. 1,720 t), operated by a shipping company on a 24-hour basis. 

2. Strungl brewery
Strungl brewery from the city of Salzburg, Austria needs to transport beer in barrels to Munich, Germany for a public festival (weight: 50 tonnes). There have been problems in production, which has caused delays in deliveries to customers. Nevertheless, the barrels must arrive at the event on time. 
3.  Prime Nature furniture manufacturer
The furniture manufacturer Prime Nature in Enns, Austria imports 500 tonnes of wood from Budapest (Hungary) for its solid wood furniture. In manufacturing its products, Prime Nature consistently focuses on the highest quality and sustainability. The customers of the furniture also demonstrate a strong awareness of environmental and quality considerations.  

Task description
Your team should now put itself in the position of Maria Schubert and work on the three client enquiries. In a first step, it should be determined which criterion is most important for each company. 40

Afterwards, the relevant modes of transport should be compared based on the selected criterion. The recommendation for each client should consist of two parts: 
· Recommendation of one mode of transport based on calculations/comparisons
· Arguments for and against the recommended mode of transport

In principle, the following modes of transport are available for selection (unimodal only – meaning using a single mode of transport in each case). 
It is possible that not all three options are feasible for every assignment:
· Truck (HGV)
· Rail
· Inland waterway vessel







Data material for learners
Inland waterway transport
Calculation scheme for inland waterway transport:
	A
	Quantity
	
	t

	B
	Operating form
	 private ship owner
 shipping company
	 A (14 h/d)
 B (18 h/d)
 C (24 h/d)

	C
	Distance
	
	km

	D
	Calculated travel time
	
	h*

	E
	Surcharge for empty voyages
	
	h*

	F
	Calculative transport time
	D + E / 24
	d (days)*

	G
	Calculated port time (transhipment and waiting)
	
	d (days)*

	H
	Cost effective time required
	F + G
	d (days)*

	I
	Daily rate
	
	€**

	J
	Standby costs
	H x I
	€**

	K
	Transport performance
	A x C
	tkm

	L
	Specific fuel consumption
	
	kg/1.000 tkm

	M
	Effective fuel consumption
	K x L / 1.000
	kg

	N
	Current fuel price (Ø)
	
	0,65 €/kg

	O
	Fuel costs
	M x N
	€**

	P
	Port fees per tonne
	port of loading and unloading
	€/t

	Q
	Total port fees
	A x P
	€**

	R
	TOTAL COST
	J + O + Q
	€

	S
	COST PER TONNE
	R / A
	€/t*


*round to one decimal place
**round up to the nearest whole euro 


Empty run surcharge: 
It is not always possible for vessels travelling in one direction to operate at full capacity on the return journey. For this reason, it may happen that they return empty for part of the route. Therefore, the following average percentage rates for possible empty runs are included in the cost calculation:
	Average surcharge for empty voyages (% of travel times)

	Shipping company
	10 %

	Private ship owner
	15 %


*Round times to one decimal place.40


Average handling times:
The duration of loading and unloading processes depends on the handling equipment used and availability at the respective port. In this example, a 24-hour operation is assumed at both ports. In addition, 1 reporting day per transport is included as waiting time.
	Type of cargo
	Transhipment method
	Procedure
	Reference value

	Bulk cargo
	grabber, suction equipment, chute
	loading
	150 t/h

	
	
	unloading
	100 t/h

	General cargo
	hook
	(un-)loading
	60 t/h

	Container
	bridge
	(un-)loading
	16 cont./h


*Round times to one decimal place.

Daily cost rate (for provision costs):
	Vessel category
	MCV
	PL

	Total cost in €/year
	490.000
	62.700

	Days in use/year
	330
	330


The daily cost rate must cover the operator’s total costs. These include, among others, costs for crew, insurance, repairs and depreciation.


* Round the daily cost rate to the nearest whole euro
Specific fuel consumption:
	Vessel category
	Ø consumption in kg/1.000 tkm

	MCV
	10,0

	MCV + PL (pushed lighter)
	8,5





Port charges: 
Port charges are defined in the port regulations and are incurred at both the loading and unloading ports for the goods handled. Average port charge per port: €0.36/t

Travel time calculation (including distances)40

	4-unit pushed convoy
	2-unit pushed convoy
	MCV 2.000 t
	MCV 1.350 t
	
	
	MCV 1.350 t
	MCV 2.000 t
	2-unit pushed convoy
	4-unit pushed convoy

	DIRECTION

	174
	161
	172
	1.440
	Ghent
	159
	149
	165
	DIRECTION


	
	170
	157
	168
	1.419
	Antwerp
	155
	145
	161
	

	
	163
	151
	160
	1.325
	Amsterdam
	149
	140
	154
	

	
	163
	151
	161
	1.336
	Rotterdam
	147
	138
	152
	

	
	145
	135
	142
	1.119
	Duisburg
	135
	127
	141
	

	
	119
	113
	113
	835
	Mainz
	119
	111
	125
	

	
	115
	109
	109
	808
	Frankfurt
	116
	108
	122
	

	
	43
	41
	41
	380
	Nuremberg
	55
	47
	55
	

	
	26
	25
	25
	280
	Kelheim
	39
	31
	39
	

	
	23
	22
	22
	242
	Regensburg
	33
	26
	34
	

	
	14
	13
	13
	153
	Deggendorf
	21
	17
	21
	

	
	
	
	
	0
	LINZ
	
	
	
	

	2
	2
	2
	2
	19
	Enns
	3
	2
	3
	3

	7
	6
	6
	6
	73
	Ybbs
	10
	8
	10
	11

	13
	10
	10
	10
	133
	Krems
	17
	14
	17
	19

	20
	17
	17
	17
	211
	Vienna
	27
	22
	27
	30

	26
	22
	22
	22
	263
	Bratislava
	36
	30
	37
	41

	42
	37
	37
	37
	491
	Budapest
	60
	51
	61
	70

	51
	45
	45
	45
	652
	Baja
	75
	63
	76
	88

	61
	54
	54
	54
	798
	Vukovar
	90
	76
	91
	106

	67
	60
	60
	60
	878
	Novi Sad
	99
	85
	100
	117

	73
	65
	65
	65
	961
	Belgrade
	109
	93
	110
	128

	98
	88
	88
	88
	1.340
	Vidin
	142
	120
	140
	164

	115
	103
	103
	103
	1.639
	Giurgiu
	167
	140
	163
	191

	135
	121
	121
	121
	2.007
	Réni
	197
	164
	192
	224

	142
	128
	128
	128
	2.131
	Sulina
	208
	173
	201
	236

	133
	120
	119
	129
	1.891
	Constanta
	190
	159
	185
	216

	139
	125
	125
	125
	2.074
	Ismail
	203
	169
	197
	231

	141
	127
	127
	127
	2.120
	Kilia
	207
	172
	200
	235









Rail transport
For the calculation of rail transport, the following values should be used:

	Rail transport
	Weight

	Load per wagon
	25 t

	Block train (48 wagons)
	1.200 t





For transports between Germany and Austria, the following costs must be taken into account: 

	Transports between DE and AT
	Costs

	Basic freight rate per wagon
	393 €

	Additional costs per train-km
	1,34 €/km


*Round costs to one decimal place.
40

	Route
	Distance
	Duration freight transport

	Duisburg (DE) – Vienna (AT)
	1.026 km
	Not specified

	Salzburg (AT) – Munich (DE)
	159 km
	~ 4,5 h

	Budapest (HU) – Enns (AT)
	439 km
	Not specified












Road transport (HGV)
For the calculation of road transport, the following values should be used:

	Truck transport
	Costs 

	Payload per truck
	25 t

	Costs per km
	0,90 €

	Average toll fees per km
	0,32 €

	Average speed (assumption)
	70 km/h



	Route
	Distance

	Duisburg (DE) – Vienna (AT)
	956  km

	Salzburg (AT) – Munich (DE)
	145 km

	Budapest (HU) – Enns (AT)
	410 km






CO₂ calculation
To calculate the CO₂ emissions caused by transport, the logistics calculator at the following link can be used:
https://emissioncalculator.ecotransit.world/ 
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