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Description

In this fictional case, a bioengineer completing a postdoctoral fellowship in 
sustainability considers his options for future employment. He would like to work 
with advanced microalgae production of biofuels. However, he is offered industry 
job developing first-generation biofuels, especially increasing yield.

Body

Omar Carver recently completely a post-doctoral fellowship in Sustainability 
Studies. As a trained bioengineer, Omar had previously completed a doctoral 
dissertation on how to optimize properties of certain plant-based biofuels to become 
viable alternatives to traditional fossil fuels. During that research, Omar became 
increasingly interested in issues of sustainability in addition to his research interests 
in developing alternatives to non-renewable resources. After he received his Ph.D., 
he became committed to pursuing research that would not only help to manage and 
protect the environment, but he also wanted to contribute to improving human 
welfare and global social equity.

During his post-doctoral research in Sustainability Studies, Omar became aware of 
the social and ethical issues concerning the development and use of plant-based 



biofuels, often referred to as first-generation biofuels. Studies have shown that the 
mass production of biofuels has destroyed rainforests, does not mitigate the 
negative effects of greenhouse gas emissions (and sometimes worsens them), and 
has, in some instances, created farming conditions which limited local food supplies, 
drove up food prices, and exacerbated conditions of poverty.

Given Omar's growing awareness of issues in environmental and social justice, he 
has begun to explore the possibility of creating biofuels with microalgae. Some 
scientists think that this new kind of biofuel might present a sustainable alternative 
to cheaper fossil fuels and prevent some of the negative social and environmental 
impacts of first-generation biofuels, mostly derived from food crops. As a 
sustainability scholar, Omar is aware that this emerging technology also presents 
scientific, environmental, social, ethical and economic challenges, but he is excited 
about the possibility to pursue cutting-edge scientific research that has been 
referred to as the "next generation" of biofuel technologies, and that represents his 
goals and values.

However, a large energy conglomerate offered a position to continue his research 
on biofuels derived from plant oils. Many large energy corporations have taken 
control over the production of these first-generation biofuels and they are set on 
developing ways in which they can increase their yield and profit. While increasing 
biofuel plants' yield might lessen the consumption of land and water, and thus 
improve environmental conditions, Omar is still concerned with other ethical 
consequences of this research.

Discussion Questions:

What sorts of potential future consequences of emerging biotechnologies, such 
as plant-based biofuels and microalgae biofuels, ought to be taken into 
consideration during the R&D stage?
Who should be involved in negotiating national and international guidelines 
and regulations for research and development of these technologies?
What roles and responsibilities do governments from developed countries have 
in regulating the development and application of alternative sources of energy?
What are the social and ethical responsibilities of individual scientists, like 
Omar, in developing alternative sources of renewable energy, which may have 
such far-reaching impacts on the global economy, social and cultural 
arrangements, environmental health, and even climate change?
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