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Productivity growth in European railways: a new approach
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Abstract
The paper develops a model to represent the cost structure of European railways based on a general
index of technical change, which allows completely general estimation of productivity growth. The estimated model is based on a variable cost function for panel data, which allows for heterogeneity in spite
of previous approaches in the railway economics and general index model literature which adopt the
assumption of common technical parameters across countries. Ó 2002 Elsevier Science Ltd. All rights
reserved.
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1. Introduction
Total factor productivity (TFP) measurement is undoubtedly an issue that has received a lot of
econometric interest in the past 40 years. Typically, the researcher estimates a cost or production
function, and derives a TFP index using estimated parameter values. TFP indices are used for
productivity comparisons across countries, or across time for the same country. See for instance
Baltagi and Griﬃn (1988), Baltagi et al. (1995), Berndt and Khaled (1979), Caves et al. (1981),
Hulten (1992), Kumbhakar and Bhattacharyya (1996) and Kumbhakar and Heshmati (1996) to
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name but a few. For a general survey of recent developments in cost function estimation in the
transportation sector see Oum and Waters (1996).
Models based on general indices of technical change and most models applied to European
railways assume that the panel is homogeneous and introducing ﬁxed eﬀects can capture any
diﬀerence. However, European railways are diﬀerent in terms of technical capabilities, eﬃciency
levels, management practices, and access to high-quality factors of production to an extent that
makes the assumption of common technical coeﬃcients at least suspect. However, the existing
literature does not seem to account for this fact. For previous studies in the area see Cantos et al.
(1999), Cowie and Riddington (1996), Oum and Yu (1994), Gathon and Pestieau (1991), Gathon
and Perelman (1992), and the seminal study by Perelman and Pestieau (1988).
In this paper, short-run cost functions are speciﬁed which allow technological coeﬃcients to
be diﬀerent across countries without imposing further restrictions. The model includes a general
index of technical change following Baltagi and Griﬃn (1988) and Baltagi et al. (1995), and is
capable of generating estimates of country-speciﬁc technical change indices which are free from
problems related to assuming homogeneity of the panel. The model can be estimated using
the seemingly unrelated regressions (SUR) technique. These general technical change indices
are better than widely used multilateral TFP measures. As pointed out by Baltagi et al. (1995,
p. 654) ‘‘½unfortunately; measures of technical change that measure both inter-ﬁrm and intertemporal diﬀerences have proven to be particularly elusive. Whether one adopts the conventional
Divisia total factor productivity approach or uses a time trend to measure technical change (. . .)
these approaches oﬀer at best a proxy for inter-temporal changes (. . .)’’. The general index allows
for inter-ﬁrm as well as inter-temporal diﬀerences in performance. Moreover, the general index
is superior to multilateral TFP measures because these tend to include the eﬀect of scale
economies, regulatory service constraints, etc., thus confounding technical change with output
attributes.
The general index can be used to measure technical change in a general way, and thus provide
policy makers in the railway sector with important information. The measurement of inter-railway cost diﬀerences and their evolution over time are important in understanding the eﬀects of
market structure, regulatory constraints, and technological innovation. Therefore, it is important
to have precise measures of technical change. The multilateral TFP index is not a very appealing
measure because it is heavily inﬂuenced by output characteristics of the ﬁrm, and thus it cannot
measure precisely the eﬀects of market structure or technological innovation (see Baltagi et al.,
1995). However, in view of the signiﬁcant changes that currently take place in European railways
(in terms of changing market structure, and introducing technological advances) it is important to
account for these factors, and ensure that they are properly accounted for in measured technical
change.
The main contribution of the paper is that it shows how to explore the distribution of productivity growth. Usually, applied researchers focus on point estimates of productivity growth
ignoring the sampling variation. Taking into account the sampling variation can make a great
deal of diﬀerence in productivity growth rankings. Focusing on the asymptotic distributions of
estimated parameters can facilitate exploring the distribution of productivity growth. Then the
distribution of productivity growth for each year can be computed on a routine basis.
The remainder of the paper is organized as follows. The method is explained in Section 2. Data
and empirical ﬁndings are discussed in Section 3. The ﬁnal section concludes the paper.

