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Overview

There are many empirical studies on energy demand in the literature. Most are based on the single demand estimation, which assumes a partial equilibrium viewpoint, neglecting the simultaneity of the consumer decision process. This approach seems to be at variance with observed behavior if we are willing to consider the complex relationships among a complex bundle of consumed goods and services, both in terms of the ability to respond to prices and of the minimum levels of some essential goods, like energy.

There are also empirical studies using weather conditions or capital stock as a regressor in the estimation of single energy demand function, typically as a production input at both aggregate or disaggregate level, focusing primarily on the causal relationship between energy and GDP.
The aim of this paper is to model and estimate a complete demand system, including energy, incorporating climatic effects, according to theoretical restrictions, using a newly constructed data set to measure the asymmetric response of cooling degree days and heating degree days. We assume that all consumers in the market are cost minimizers, demanding a complete bundle of goods. We assume a multistage optimization process, which is at the same time parsimonious in parameter requirement and flexible in modeling complex demand behavior and we assume that both capital stock climate conditions affect demand choices through preferences. 

The paper is organized as follows. Section 2 describes the theoretical framework and the methodology used for estimation. Section 3 discusses the data. Section 4 reports empirical results. Section 4 presents the econometric estimation. Section 5  discusses the results. Section 6 show the elasticities. Section 7 concludes and summarizes main findings.

Methods

We assume a theoretical framework to model consumption demand acknowledging that there are heterogeneous agents (Deaton and Muellbauer, 1980) and therefore we have to deal with aggregate consumption behavior. We adopt a unifying cost minimization approach to model consumption demand, assuming that the agent making the choice is representative of the country aggregate behavior. Thus, in this paper we define, for short, with “country” the optimizing agent.

Using duality approach, in this paper we assume the existence of a multi-stage cost function for the consumption bundle. The multi-stage model allows parsimonious parameterization without sacrificing empirical flexibility and describes a two-stage allocation process.

In the first stage, the country decides the choice between energy e and a “composite good” y (the rest of other goods and services demanded by our agents), to allocate income to consume the composite good and energy. The allocation is conditional on a predetermined variable, for which there is no explicit preference in the model (Browning and Meghir, 1991), which we label Z with its price pz. This variable represents the capital stock that uses energy to provide various services. It is obvious to assume that the embodied technology in Z conditions the current choice of e, so that omission of this determinant in the model risks to bias the empirical results. Allocation is also depending on the specific weather conditions, which we label Φ.
Results

We estimate all the equations of the multi stage system. We use preliminary OLS estimated parameters as starting values for estimating the simultaneous equations system as a seemingly unrelated equations regression model (SUR). We use Full Information Maximum Likelihood (FIML), switching between the outer product of the scores and the Hessian to calculate the Fisher Information. We have estimated four version of each system: the general model form and four restricted models (R1, R2, R3 and R4) that are nested the general model.
The results combined show that electricity demand is responsive not only to its price but also to prices of other energy goods and other composite goods. This is true both in the first stage at aggregate level of group demand and in the second stage at the elementary level. 

Estimation of the general form equation systems yields satisfactory results in both stages and in all periods. 
Conclusions

The estimated parameters of the general form are used to study the main characteristics of consumer preferences and the implications for fiscal policy. 

We show the representation of private demand behavior in terms of income and marshallian price elasticities, as shown in Table X.

 First, it should be noted that the overall results seem to be quite plausible: income elasticities show that composite goods and energy are necessary goods or luxury, with estimated values that are well below unity and above, as in many other countries around the world.

Of particular interest is the finding that the price-elasticity estimates are all negative and most of them are significantly negative at the five per cent level. As far as price elasticities are concerned, the compensated elasticity values are always lower than the uncompensated ones, as implied by the theoretical structure imposed on the parametric specification. 

In general, price elasticities are well defined and plausible. 
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