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4. Tensions over biofuels trade issues will continue to escalate. Policies in OECD countries
that inhibit imports of biofuels from developing countries will draw increased criticism from
Brazil and other nations in 2008, especially if oil prices rise above $100 per barrel.

The current impasse over biofuels and agriculture trade is a major obstacle to achieving the po-
tential economic and environmental benefits of the global bioeconomy. In December 2007,
the World Trade Organization (WTO) opened an investigation in response to a request filed
by Brazil and Canada into whether the U.S. is violating international commerce rules that limit
subsidies to farmers. An intial ruling by WTO on the legality of U.S. tax exemptions on diesel
fuel and gasoline production could come in 2008.

At the same time, biofuels policies are a sticking point in negotiations to revive the stalled Doha
round of global trade talks. Without significant movement on agriculture and biofuels, the
Doha round is likely to remain stalemated, with little agreement likely before 2009. This sets
back the effective date for new trade rules to 2011 or beyond.

In December, the United States and the European Union advancing a proposal within WTO
to exempt climate-friendly products such as solar panels and wind turbines from tariffs to help
foster greater use of green technologies. The proposed list of 43 products, however, left out
ethanol and other biofuels. Robert Azevedo, Brazil’s trade chief, called the proposal “biased and
protectionist.” Watch for the war of words to escalate further in 2008.

5. Increasing attention to climate change will further increase global investment clean tech-
nology and bio-based processes. Al Gore’s decision to join a venture capital firm focused on
investing in clean technology was more than just a straw in the wind on the U.S. political land-
scape. Gore’s decision falls in the context of an ongoing shift in global investment activity and
political positioning that is accelerating the deployment of clean technology in energy and
other industrial sectors. The bioprocess industries, including biofuels and bio-based chemicals,
are riding this wave to invest in new technology and scale-up production to enter conventional
industrial markets. While the rising tide of investment in this area will undoubtedly generate
some spectacular failures as well as successes, the curent trend lends momentum to the build-
out of new technology and infrastructure in the bioeconomy.

Notwithstanding the policies of the Bush administration, which finds itself increasingly isolated
both at home and abroad on dlimate issues, political support for clean technology around the
world is strong, with leaders such as German Chancellor Angela Merkel, French President Nico-
las Sarkozy, and Australias Prime Minister Kevin Rudd offering support for policies to promote
new technologies with energy and environmental benefits. Merkel, as chair of the EU, persuaded
the 27-nation bloc to commit to unilaterally reduce CO2 emissions 20% below 1990 levels by
2020. Germany, for its part, vowed to cut its carbon emissions up to 40 percent by 2020 and the
German government pledged to spend an additional 1 billion euros annually (around 1.4 billion
U.S. dollars) on climate protection technology research over the next 10 years.

Meanwhile, U.S. venture capital firms invested a record $2.6 billion in clean technology in the
first nine months of 2007—a 46% jump compared to the $1.8 billion invested in all of 2006.
Biofuels grabbed the lion’s share of VC investments in clean energy technology. A recent sur-
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vey of VC firms found that 80% of those surveyed predict that the clean technology sector will
attract higher levels of venture financing in 2008.

The rapid acceleration of enabling technologies in the bioeconomy, ongoing advances in un-
derstanding of biological systems, and increasing sophistication in the engineering of metabolic
pathways—all these point toward further innovation in bioprocesses for energy and chemicals
production. For many such processes, the environmental advantages of bioprocesses will help
to drive adoption. According to a new analysis by researchers at Utrecht University in the
Netherlands, using bioprocess technologies to produce bulk chemicals like ethylene, butanol,
and acrylic acid could reduce CO, emissions worldwide by up to one billion tons, the equiv-
alent of taking all European cars and trucks off the road.

The year 2008 promises to be a favorable one for new investment in bioprocess innovation and
scale-up. How much this investment boom will ultimately reward investors, however, remains
highly uncertain. Our guess is that while 2008 is likely to be a record year for venture capital
investments in biological technologies, it is also likely to see record flows of poorly committed
capital.

6. Brazil’s bioeconomy positions for future opportunities. Brazil, already a dominant player in
the global bioeconomy, is moving to strengthen its long-term position as a producer and ex-
porter of high value bioproducts. In 2008, frustrations with constraints on ethanol exports will
lend additional momentum to efforts already underway to develop new technologies to pro-
duce chemicals, plastics, and high-value energy products from sugar.

As one example, Dow Chemical and Crystalsev, one of Brazil’s largest ethanol players, have an-
nounced plans for a world-scale facility to manufacture polyethylene from sugar cane. Across
the Brazilian economy, dozens of projects are underway to develop new bioprocesses for pro-
duction of chemicals, plastics, and other products. While Brazil’s ethanol exports could re-
bound somewhat in 2008 after declining in 2007, the growth of ethanol exports remains frus-
tratingly slow for major players such as Petrobras and Cosan that had hoped to see a major
boom in exports. Instead, the focus will be on developng other avenues for value creation.

For its part, the Brazilian government has committed to invest $5 billion into research and de-
velopment to support a green and sustainable post-petroleum bioeconomy with emphasis of
new bioenergy technologies, agriculture, pharmaceuticals, and renewable bioproducts. These
trends point toward Brazil's ongoing shift toward higher value bioproducts—a shift that will
define Brazil’s economic future over the next decade.

7. H5N1 pandemic risk persists. Overall, 2007 was year marked by progress in the global ef-
fort to limit the spread of the H5N1 virus. The total number of laboratory-confirmed human
cases of H5N1 infection worldwide dropped from 115 in 2006 to 85 in 2007. And, while the
FAO reported that 2007 saw initial emergence of H5N1 in five new nations, the total num-
ber of nations reporting H5N1 in poultry and in humans declined over the same period in
2006. The total number of poultry culled during the year ran into the tens of millions.
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Nonetheless, recent clusters of human cases in Egypt and Pakistan underscore the fact that the
virus is still evolving and spreading in parts of the world where it may be most difficult to con-
tain. Countries with recent HSN1 outbreaks include Indonesia, Egypt, Pakistan, and
Bangladesh. The occurrence of other small clusters of human cases in 2008 could lead the
World Health Organization will raise its influenza pandemic alert index from the current Phase

3 to Phase 4. As a reminder, the WHO characterizes Phases 3—6 as follows:

Phase 3: Human infection(s) with a new subtype, but no human-to-human spread, or at
most rare instances of spread to a close contact.

Phase 4: Small cluster(s) with limited human-to-human transmission but spread is highly
localized, suggesting that the virus is not well adapted to humans.

Phase 5: Larger cluster(s)s but human-to-human spread still localized, suggesting that the
virus is becoming increasingly adapted to humans, but may not yet be fully transmissible
(substantial pandemic risk).

Phase 6: Pandemic: increased and sustained transmission in general population.

The move to Phase 4, in itself, would not have large economic implications. It would, how-
ever, mark an increase in WHO’s assessment of the pandemic risk and could spur further ac-
tions by governments and other institutions to enhance pandemic preparedness.

8. Advances in genome engineering and design. Advances in the life sciences are coming fast
and furiously. The year ahead will likely be marked by further significant improvements in en-
abling technologies and by announcements of new breakthroughs in biological engineering. The
possible announcement by Craig Venter of the successful “creation” of an oganism with an en-
tirely synthetic genome could raise the level of public awareness about these developments.
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But in the long run, the big story of 2008 could be the greats leaps being made in life sciences
capabilities outside the U.S. The fact that a team from China (Peking University) won the
2007 International Genetically Engineered Machines Competition hosted by MIT is an indi-
cation of the increasing sophistication of Asian biosience research capabilities. Investments in
research and development are rising rapidly in India, China, Singapore, Malaysia, Taiwan, and
other countries in Asia, where pressures to improve standards of living while cleaning up the
environment will only grow over time.

9. Growth in concern over increasing loss of biodiversity. In recent years, scientists have pe-
riodically issued warnings concerning diminishing biodiversity. Non-human life forms provide
many services important to the continuation of human life, such as providing clean air and
water. While it has been well established that growth in human population, industrialization,
conversion of wild lands, and economic development generally have contributed to a rapid in-
crease in extinction rates, these concerns have not yet captured the full attention of the princi-
pal actors in the global economy. The upward pressures on soft commodity and food prices
expected by bio-era for 2008, may set the stage for losses in biodiversity to capture greater at-
tention in the year to come. A number of warnings around the condition of the oceans and
the fisheries that support billions of people have been issued over the past several years, and
bio-era would not be surprised to see the consequences of our continued over-exploitation of
the oceans—both as a source of food, and as a final repository for human-created industrial
wastes—suddenly come home to roost in the coming year or two. Keep half an eye out for re-
ports of fishery failures and collapse in 2008.
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