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The global expansion of biofuel production has spurred a major debate on the implications

of this fast and large-scale trend. As an increasing number of countries adopt promotion

policies on biofuels and the sector expands rapidly both in volume and geographical

distribution, concerns on environmental, social, and economic impacts have surfaced quite

strongly, and biofuels have become one of the most controversial issues on the agenda. On

the one hand, they promise to reduce fossil fuel dependence and to help mitigate climate

change, while potentially providing also benefits in terms of energy security and rural

development. On the other hand, ‘‘side effects’’ of large-scale biofuel expansion have

given reason for much concern. These include, for instance, land-use changes, additional

pressure on freshwater resources, and food security implications from the diversion of food

crops into fuel manufacturing. The debate is very complex because there are different types

of biofuels, produced under different conditions, and with varied impacts. As such, efforts

to shed light on these issues and to analyze the biofuel policies in place are of much

relevance.

It is in this context that Rajagopal and Zilberman’s book ‘‘Environmental, Economic

and Policy Aspects of Biofuels’’ provides a useful review of studies on biofuel and dis-

cusses some of the major issues at stake. The authors divide the book into five chapters—

three core chapters on the environmental, economic, and policy aspects of biofuels, pre-

ceded by an introduction and followed by a conclusion. They start by giving a general

overview of biofuel production, which provides background information on the history of

biofuels, a concise review of different feedstocks and conversion technologies, and a brief

discussion of existing research on the viability of further biofuel expansion (Chapter 1).

This is useful not only to set the larger picture but also for making clear that biofuel

impacts vary depending on how they are produced.

Chapter 2 looks at the environmental footprints of those different biofuels, reviewing

various life-cycle analyses (LCAs) performed. The authors go through a large number of

assessments, particularly on corn-ethanol production in the United States and sugarcane-
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ethanol from Brazil, and conclude that although biofuels may reduce the carbon-intensity of

energy systems, they normally contribute to other environmental problems associated to

industrial agriculture, such as soil degradation and ecosystem contamination from agricul-

tural chemical inputs. The authors contend that these other environmental indicators not

directly related to greenhouse gas emissions need much more attention. They highlight how

LCAs need to be better adjusted to real-world conditions, too, in order to provide more useful

assessments; ‘‘LCA indicators today are just numbers and not a function of prices and

policies’’ (p. 49). The authors thus give a number of suggestions on how that can be

accomplished, and cite examples of how failure to do that may result in inconclusive or

misleading LCAs.

Chapter 3, on the economic aspects of biofuel production, is perhaps the most com-

prehensive chapter in the book—reflecting the authors’ main expertise. The chapter sur-

veys various economic studies modeling the impacts of biofuels on agricultural commodity

prices, on biofuel competitiveness with oil, and on technology adoption by different actors,

among others. The authors examine how these models—well established in agricultural

economics research—have been applied to the case of biofuels, and they reveal some

shortcomings of this process. Most notably, they call attention to the need to perform more

ex-post analyses rather than just simulation-based studies on biofuels.

Chapter 4 is dedicated to the policy aspects of biofuels. Here the authors map out the

different policy instruments being used to promote biofuels around the world, including

farm policies, trade policies, public R&D funding, and different carbon and energy policies

in place. They evaluate some economic impacts of these policies and analyze the extent to

which each of them is effective in meeting various goals related to biofuels (oil use

reduction, increase in farm incomes, etc.). For instance, the authors develop the argument

that taxes on fossil fuels may be more effective than subsidies on biofuels as a way to

mitigate climate change. Although the examples provided are mostly from the United

States’ context, some of the lessons drawn can be quite useful for policy analysis and

policy makers elsewhere.

The authors conclude in their fifth and final chapter that biofuels are diverse and

evolving. They coherently summarize the key points from the previous chapters and duly

blur the borderlines between environmental, economic, and policy aspects. Their main

contribution is to provide useful recommendations for further research on LCAs, for

economic studies on biofuels, and to biofuel policy makers and analysts.

The practical recommendations on how to proceed with biofuel expansion, on the other

hand, are given somewhat uncritically. For instance, the suggestion that food versus fuel

competition may be addressed by increasing agricultural productivity seems to miss the

complexity of food security debates on the underlying causes of hunger, poverty etc.

Likewise, recommendations to adopt ‘‘less restrictive regulation on agricultural biotech-

nology’’ (p. v), or the bet placed on next generation biofuels (without examining their

implications and risks), are not supported by analysis in the book and could have reflected

more the different positions that exist on these issues.

It must be said that, although the authors’ ambition is seemingly to provide a thorough

review of biofuel issues, they analyze them mainly from the perspective of mainstream

economics. If on the one hand that allows the authors to examine LCA studies more

critically, through a pragmatic, ‘‘real-world’’ lens, and to provide a useful discussion of

economic modeling and economic policies on biofuels, it also creates some shortcomings

in terms of the literature they cover, the aspects they discuss, and the ‘‘solutions’’ con-

ceived. For instance, they review a very large number of sources, but mostly quantitative

studies. As a consequence, they end up covering basically modeling analyses rather than
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accounts of actual, ongoing impacts of biofuel expansion. Although this may just reflect

the literature in the case of economic studies, it is not the case in the environmental impact

assessment literature, where ex-post analyses of biofuel production are abundant. This

makes the chapter on environmental aspects, focused solely on LCAs and estimates, look

somewhat limited. The review and assessment of LCAs is useful, but other dimensions

such as the politics and the social aspects of environmental issues are not brought into the

discussion. The same can be said of the chapter on policies. It does a good job assessing the

economic incentives given by different biofuel policies in place, but the mapping out of

‘‘policy aspects’’ is incomplete without, for instance, the existing regulations on how

biofuels are to be produced, such as sustainability requirements being put in place. Finally,

partly because the coverage of biofuel issues does not incorporate political and social

aspects, the conception of eventual ‘‘ways forward’’ has a hard time leaving the box of

technological solutions and conventional, large-scale agriculture—even if the latter is

recognized in the book as a cause of many of the environmental impacts.

That said, the book is a valuable effort to condense the difficult and complex issues of

biofuels from the perspective of economics. Biofuel life-cycle analysts and quantitative

economists will find here helpful analyses and sound recommendations for further

research. In particular, the book will please a readership interested in the context of the

United States, where most of the examples and discussed studies are from. Policy makers,

too, may benefit from this volume, particularly to the extent that economic policy incen-

tives are concerned.
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