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Preface

Cambridge University Press has published a number of successful books
that focus on topics related to ours: Chambers (1988), Färe et al. (1994b),
Chambers and Quiggin (2000), Kumbhakar and Lovell (2000), Ray (2004),
Balk (2008), and Grifell-Tatjé and Lovell (2015). These books – and an
increasing number of articles related to production analysis, published in top
international journals in economics, econometrics, and operations research
– suggest a growing interest in the academic and business audience on the
subject.1

Our book is meant to complement and expand selected topics covered in the
above-mentioned books, as well as the volume edited by Fried et al. (2008) and
the edited volume by Grifell-Tatjé et al. (2018), and addresses issues germane
to productivity analysis that would be of interest to a broad audience. Our book
provides something genuinely unique to the literature: a comprehensive text-
book on the measurement of productivity and efficiency, with deep coverage
of both its theoretical underpinnings as well as its empirical implementation
and a coverage of recent developments in the area. A distinctive feature of our
book is that it presents a wide array of theoretical and empirical methods uti-
lized by researchers and practitioners who study productivity issues. Our book
is intended to be a relatively self-contained textbook that can be used in any
graduate course devoted to econometrics and production analysis, of use also
to upper-level undergraduate students in economics and in production analysis,
and to analysts in government and in private business whose research or busi-
ness decisions require reasoned analytical foundations and reliable and feasible
empirical approaches to assessing the productivity and efficiency of their orga-
nizations and enterprises. We provide an integrated and synthesized treatment
of the topics we cover. We have covered some topics in greater depth, some at
a broader scope, but at all times with the same theme of motivating the material
with an applied orientation.

1 For a remarkable treatment of the history of the US economic growth experience and the
sustainability of innovation-induced productivity growth see Gordon (2016).
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xxii Preface

Our book is structured in such a way that it can be used as a textbook for
(instructed or self-oriented) academics and business consultants in the area of
quantitative analysis of productivity of economic systems (firms, industries,
regions, countries, etc.). In addition, some parts of this book can be used for
short, intensive courses or supplements to longer courses on productivity and
other topics, such as empirical industrial organization. Another example of
the book’s application would be to use the first section on production theory
as a supplement in a course on advanced microeconomics. We have tried to
structure the textbook in such a way as to broaden the audience for the topics
we cover, and – just as important – help readers to have a self-contained source
for gaining knowledge on the topics we cover with key references for further
details.

It is important to note that the many methods we detail in our textbook
are meant to be viewed as relative measures to some benchmark. We provide
several different benchmarks in our early chapters, based on technical con-
siderations as well as on excess costs, diminished revenues, and lower profits
than could be generated were the firm or decision-making unit optimizing with
respect to standard neoclassical assumptions. However, we are purposeful in
our silence about the type of market mechanism that is adopted by firms or
industries that are being analyzed. Reality shows that any country, or industry
within any country, or firm within any industry – whether centrally planned or
market oriented, or a hybrid of the two – can have inefficiency and low levels
of productivity and therefore can be analyzed using the methods we detail in
our book. As Thaler and Sunstein (2009, p. 6) have pointed out:

Individuals make pretty bad decisions in many cases because they do not pay
full attention in their decision-making (they make intuitive choices based on
heuristics), they don’t have self-control, they are lacking in full information,
and they suffer from limited cognitive abilities.

Our book speaks to firms or agencies that are privately or state-owned, cap-
italist or centrally planned economies, developed, developing, or transitional
countries – anywhere where the goal is to measure productivity and identify
and explain possible inefficiencies. An aim of our textbook is to help a produc-
tive entity improve and move to higher levels of efficiency and productivity
and a more efficient utilization of valuable and costly resources.

Our textbook also can be viewed as a comprehensive and integrated treat-
ment of both neoclassical production theory and of the broader contextual
theoretical and empirical treatment that renders it a special case. Such a treat-
ment of production theory and productivity that explicitly allows and accounts
for inefficiency has the advantage of providing researchers with the tools to
pursue the production side of theories developed by Robert Thaler, the win-
ner of the 49th Sveriges Riksbank prize in economic sciences (2017 Nobel
Memorial Prize in Economic Science). According to the Nobel committee,
Thaler provided a “more realistic analysis of how people think and behave
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Preface xxiii

when making economic decisions.” We feel that allowing for similar realis-
tic possibilities that producers, just like consumers, make decisions that may
not reflect optimizing behaviors is warranted on both empirical and theoretical
grounds.

Another important distinctive feature of our book is the availabil-
ity of software. Much of the applied work in productivity and effi-
ciency analysis that we discuss can be implemented using the packages
of code for the MATLAB software that can be accessed at https://sites
.google.com/site/productivityefficiency/ and is maintained by Dr. Wonho Song
of the School of Economics, Chung-Ang University, Seoul, South Korea. The
different packages for the MATLAB software were programmed by various
scholars – Pavlos Almanidis, Robin Sickles, Léopold Simar, Wonho Song,
Valentin Zelenyuk – and then checked, integrated and synthesized by Dr. Song
to go along with this book. This MATLAB code is free and can also be inte-
grated into R, Julia, and C++ programming environments. Details on how to
access and implement the various estimators we discuss in our book, as well
as data sources available to productivity researchers, are in Chapter 17. We
anticipate that the availability of such freeware will allow a broad audience of
interested scholars and practitioners to implement the methods outlined in our
book as well as promote empirical research on the subject of efficiency and
productivity modeling. The website has data sets for efficiency analysis, an
inventory of the public use data available to researchers worldwide, and vari-
ous instructional aids for teachers as well as students, including answer keys
for selected exercises from the book. Software to estimate several of the Data
Envelopment Analysis (DEA) and Stochastic Frontier Analysis (SFA) models
that we have considered using cross-section, time series, and panel data can
also be found in LIMDEP, R, STATA, and SAS, to mention a few.
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