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INVESTMENT ANALYSIS BASED ON THE COMMERCIAL SCOPE 
The Production of Natural Gas 

Douwe-Frits Broens, University of Groningen, The Netherlands 
Willem K. Klein Haneveld, University of Groningen, The Netherlands 

We give a description of results of a joint research project of our department and N.V. Nederlandse 

Gasunie, Gasunie for short. Gasunie buys all natural gas produced in the Netherlands and delivers all gas 

that is consumed on the inland market. Furthermore, Gasunie exports a great part of the inland 

production. After production, the gas is transported and mixed before it reaches consumers. Gasunie is 

enclosed between both supply-side and demand-side contracts. There is some space left between them, 

allowing Gasunie to find feasible production and transportation schedules. As a result of commercial 

developments, the space is shrinking, but it can be influenced by investments in production capacities and 

transportation means. Such investments mostly concern large projects, with great expenses and a lead 

time of several years. Because of the long lead times, Gasunie is faced with uncertainty about and within 

supply- an? demand-side contracts, at the moment one has to decide on investment projects. 

The research is focused on the role of commercial uncertainty in the investment planning. Gasunie's 

production planning problem is described as a system of linear (in)equalities, representing technical and 

contractual constraints. The goal of investments is to maintain feasiblity of the production planning 

problem. The central concept is the 'commer::ial scope': the set of future commercial scenarios yielding 

a feasible producti0,l planning problem. In most practical situations fa:ing commercial uncertainty, the 

real objective of investments is to have a large enough commercial scope. Considering the resulting scope 

as a basic property of a proposed investment, both deterministic and stochastic characteristics are derived, 

using which one can quantify the commercial consequences of an investment proposal. In practice it is 

unwise to rely upon only one characteristic of the scope. We will derive new planning criteria. Well

known ones like robustness and risk are formalised in relation to the scope. 

For many purposes it would be nice to know the commercial scope explicitly. Unfortunately, it turns out 

to be impractical to construct a complete explicit description. On the other hand it appears that it is not 

necessary either, for the calculation of the characteristics. What is more, one easily obtains explicit 

descriptions of 'induced' constraints on the uncertain variables, describing relevant parts of the boundary 

of the scope. 

The investmet problem is elaborated in a numerical example. In the case at hand only a few induced 

constraints are identified. Special attention is paid to the interpretation of these constraints. They give 

direct insight into the effects of investments. It turns out that a sufficient characterisation of the scope can 

be obtained by using only these few induced constraints. Using them as an approximation of the scope 

gives great computational advantages. The quantitative characteristics of the scope are approximated very 

closely by this procedure. 
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