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Exercise 1

For the German chemical industry, the import of Ethylen is a key issue: 5.7 Mio metric tons
are imported each year. Consider the BASF Company with its production site in Ludwigshafen,
Rheinland-Pfalz, Germany. Assume you can ship up to 10.000 t from the Port of Rotterdam to
Ludwigshafen. You have the following options to do this: by inland shipping, by railways, or by a
combination of these. After subtracting any costs, sending one ton by inland shipping gives you a
net benefit of 5 monetary units per ton; using railways give you a net benefit of 4 monetary units
per ton. Because of the higher speed of railways, at least 2.000 t must be shipped by railways, in
order to start the production in time.

1. Formulate the above problem as a linear optimization model. [2 points]

2. Solve this problem graphically. [2 points]

3. Consider the following shipment policy: 5.000 t per ship and 5.000 t per rail. Is this a feasible
solution? Does there exist any objective function (i.e. different values for the per ton benefits
of the two modes of transport, possibly including “negative benefits”) such that this particular
shipment policy constitutes an optimal solution? [2 points]

4. Determine an optimal shipment policy by solving an appropriate model on a computer. Use
this to verify the solution you found in 2. [2 points]

5. Assume that BASF wants to respect certain bounds on the total emission of CO2 that is
caused by this shipment. Transportation of 1 t by ship emits 4 t of CO2, while transportation
of 1 t by rail emits 3 t of CO2. Find optimal solutions for the cases where the transport must
emit less than

• 35.000 t

• 31.486 t

• 30.000 t

• 15.000 t

of CO2 (Hint: Use a LP solver.) [3 points]


