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a  b  s  t  r  a  c  t

Policies  aimed  to promote  biofuels  locally  had  tremendous  effects  on  global  market  developments  across
the past  decade.  This  article  develops  insights  into  the  interaction  of these  policies  and  market  forces
via  a comprehensive  collection  and analysis  of international  production  and  trade  data.  It shows  that
world  biofuel  production  and  trade  has  grown  exponentially:  from  below  30 PJ  in  2000  to 572  PJ in 2009
for  biodiesel;  from  340 PJ in  2000  to over  1540  PJ  in  2009  for fuel  ethanol.  The  EU  has  dominated  world
biodiesel,  whereas  the  US  and  Brazil  have  led fuel  ethanol  production.  World  net  biofuel  trade  reached
120–130  PJ in  2009  and  was  directed  towards  the  most  lucrative  markets.  For  biodiesel,  this  has  been
the  EU  whose  imports  rose  to  92  PJ  in  2008  and  remained  at 70 PJ in  2009.  Regarding  fuel  ethanol,  both
the  US  and  the  EU have  been  prime  destinations  for competitively  priced  exports,  the vast  majority  of
which originated  in  Brazil.  International  biofuel  trade is  both  supply  and  demand  driven.  The  demand
side  was  shaped  by support  policies  which  generally  increased  the  domestic  market  value  of  biofuels.
Trade  developed  wherever  these  policies/prices  were  not  accompanied  by  respective  measures.  It is
found that  import  duties  largely  influenced  trade  volumes,  whereas  trade  routes  were  mainly  driven  by
tariff  preferences.  Trade  regimes  appear  to  have  been  designed  and  adapted  unilaterally  along  national
interests  causing  market  disruptions,  trade  inefficiencies  and  disputes.  To  avoid  these,  it is important  to
explicitly  consider  international  trade  implications  of  national  trade  policies.  A prerequisite  is  to  improve
the understanding  of  the underlying,  complex  and  interwoven  links  within  the  market.  The current  lack
of adequate,  homogeneous,  international  reporting  of biofuel  production  and  trade  statistics  could  be
bridged via internationally  standardized  custom  clarifications.  Trade  factor  interrelations  also  need  to  be
investigated  further.

© 2011 Elsevier Ltd. All rights reserved.
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1. Introduction, problem definition, outline

Numerous governments around the world (primarily in OECD
countries) have supported the market introduction of biomass
for energy purposes (bioenergy) across the past decade. Domestic
bioenergy policies indubitably had a tremendous effect on global
markets. Nowadays, more bioenergy than ever before is sourced
from abroad and procurement areas – especially of large scale pro-
ducers and traders – span the globe.

This trend is bound to continue. Though potential studies vary
in terms of exact amounts (see e.g. [1,2] for a review), given favor-
able development, it is clear that several hundred EJ per annum
of bioenergy could be provided in the future global energy sup-
ply. Some regions are estimated to have a bioenergy potential that
will exceed their national demand; foremost developing countries,
while others are expected to become net importers (see e.g. [3,4]).
Thus, an increasing role of bioenergy in the global energy matrix is
inevitably intertwined with large-scale international trading activ-
ities of bioenergy commodities.

Yet the international bioenergy market and trade developments
are still in their infancy and strongly linked to the support and trade
policies. Past changes in the policy framework have shown how vul-
nerable these markets and trade patterns still are. Several studies
have thoroughly analyzed the early market stages, initial trade vol-
umes, as well as barriers to trade and solutions to overcome them
(see e.g. [5–10]). These studies however have not evaluated how the
interaction of these domestic policies steered global trade streams
towards different markets, in particular in connection to underly-
ing trade policies and additional market forces, over an extended
period of time. To do so, a comprehensive collection and scientific
analysis of international trade data is indispensable but also lacking
(see Heinimö and Junginger [5] for a first rough estimate). Market
data is scattered and, where available, as e.g. via (supra-) national
and international institutions (e.g. Eurostat, USDA, UN), organiza-
tions (e.g. FO Licht) or associations, estimations vary. This paper
aims to provide such analysis. Due to the complexity and differ-
ences between the markets of liquid and solid biofuels, this study
is split into two (separate yet combined) articles, the first of which
deals with liquid biofuels.3

The biofuel market has shown an exponential growth in global
production and trade across the past decade. It is strongly linked to
other sectors (agriculture in particular) and faces significant market
disturbances some of which have led to various inefficiencies in the
past. Due to the pace of this market development, a methodological
assessment and understanding of the numerous influencing fac-
tors is needed to reduce uncertainties and risks for those involved.

3 I.e. within the context of the article, ‘biofuels’ only refer to liquid biofuels if not
otherwise stated.

This would primarily apply to policy makers in terms of e.g. target
achievements (including the safeguarding of sustainability stan-
dards) and investors.

The assessment is structured along the following research ques-
tions:

1. What were the key policies and economic/market forces that
have shaped international trade in liquid biofuels within the past
decade?

2. How often were liquid biofuel trade routes altered in response
to changes in policy and market environments? And, what can
be learned from these changes?

The methodological approach to answering these questions is
presented in Section 2. Section 3 outlines the chronological devel-
opment of key policies and trade regimes in the focus regions.
Section 4 provides qualitative and quantitative comparisons eval-
uating and describing trade volumes related to the respective
policies and additional economic/market drivers. The section iden-
tifies and – where possible – quantifies the impact of policies on
international bioenergy trade, on the key commodities, and on
trade routes. Based on this analysis, a methodological approach for
the calculation of the world net liquid biofuel trade within the past
decade is suggested and tested in Section 5. Section 6 combines the
key results regarding the policy and market interlinks before the
paper closes with a reflection and conclusion. Additional details
on underlying data and related assumptions for the analysis are
presented in Appendix A.

2. Methodology

The paper starts with a collection of key biofuel and trade poli-
cies across major markets. Commodities in focus include biodiesel,
vegetable oils, and fuel ethanol. To explain how policies and eco-
nomic factors impact markets, we then describe the chronological
market developments using anecdotal evidence based on previ-
ously published scientific work as well as additional literature and
insights from policy makers, traders, and industry representatives.
The evaluation prioritizes the main aspects, i.e. the main influenc-
ing factors per policy and region depending on the traded biofuel
volumes. The link between policies and trade flows is further estab-
lished by highlighting policy changes in key markets and their
effects on trade. The paper does not reflect on the effectiveness
or efficiency of biofuel policies.

A fundamental part of the analysis is the collection and pre-
sentation of robust data on international biofuel production and
trade across the past decade. Data was derived and compared
between various sources including government statistics [11–23],
international organizations [24,25],  industry associations [26–42],
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