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Overview

In recent years an interesting Self-generation market niche in the manufacturing industry sector has emerged in de-regulated electricity markets. Considerable savings and environmental benefits can be achieved with Combined Heat and Power (CHP) systems. Even without heat recovery, Power Only (PO) technologies feature economic advantages. Despite of the proved economical potential of self-generation, the implementation rates are still low. Drivers of this high potential/low adoption paradox have been typically assumed to be market failures, regulatory constraints, and other external issues that leave the decision maker aside. This paper presents an approach focused on the decision maker in order to identify how the intrinsic organizational characteristics and the perceived properties of its environment could influence the decision outcome. Bounded rationality, multi-attribute decision making tools and organizational theory, are included in the model development. All the relevant technical, financial and market variables for self-generation projects are also considered. Case studies for the Colombian (South America) de-regulated electricity market validate the model applicability.

The paper is organized as follows: After the introduction, the second section presents a theoretical background of bounded rationality concepts and organizational behavior. The third section describes the model conceptual structure, its parameters and main assumptions based on the empirical study findings. In section four the case study simulation results are presented and in the final section conclusions are drawn.

Methods

The model conceptual structure is based on general concepts developed in Bounded Rationality theory; some were adapted to the specific decision making problem, and new designs were also required. Parameters, functions, rules, and model scope, were based on a deep analysis of empirical evidence obtained directly from real decision makers and other agents related with the subject, allowing an interesting integration of theory and empirical evidence. In order to introduce all variables, to perform the calculations required, and to follow a step by step decision process with the possibility to enter data or to use decision rules at any point, a computational tool was developed. The presence of qualitative parameters that are not numerically transformed during the decision making process required a special treatment that available commercial and academic software might not perform, therefore, this software uses its own algorithm and programming methodology that allows the addition of new features, some parameters modifications and to present the results in a practical and comprehensive way. Case studies, for the Colombian de-regualted electricity market were simulated in order to indentify the emerging dynamics regarding the decision maker profile and the way he perceives its environment, the process followed and the heuristics used. Interesting modeling features were found and week aspects were also revealed. 

Results

A bounded rationality model of self-generation by industrial customers has been developed and a computational tool for the decision algorithm has been built. 

The relevant parameters that guide the decision making process in industrial organizations have been identified. The empirical study provides a compendium of decision rules, both optimizing and heuristics, that can be used in similar studies of decision making.  

Simulation results show that technical parameters do not seem to influence the decision making outcome, but the financial mechanism considered for the project does it. Regardless of the financial evaluation criteria used (Net Present Value, Payback period, Internal Rate of Return) organizational aspiration levels are reflected.
Bounded rationality aspects such as preferences, results of previous experiences, satisfaction levels and information availability influence the decision outcome as much as the conventional considered variables like energy prices, technology performance and costs do.
Conclusions

The model and its computational tool developed facilitate to identify and understand behaviors behind the high potential/low adoption paradox. Results can orient specific actions to increase the adoption rates. Suppliers or investors could direct their sales strategies having a better knowledge of the decision making process followed by their potential clients. Other agents could also evaluate the effectiveness of their promotion tasks, regulation or commercial strategies.

Specific contributions to bounded rationality modeling are the organizational perspective used to define the actor typologies, the non-random condition in evaluating alternatives and the use of different information sources by the decision makers. 
The model developed along with the computational tool designed, is intended to become a reference for other decision making problems where real behaviors that influence the final decision cannot be easily identified. 
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