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Of the many excuses used by students at Berkeley for not turning in their homework, “it was too dark to study” 

would certainly rank as one of the least believable. Globally, however, two billion people live without access 

to electricity, meaning the academic lives of roughly a third of the world’s students end around 7:00 pm. Not 

surprisingly, access to electricity is strongly correlated to every measurable indicator of human development, 

including life expectancy, GDP per capita and, of course, adult literacy. 

The problems facing developing nations are often considered to be purely governmental or policy issues with 

no connection to scientific pursuits. But some scientists, including UC Berkeley physicist Marvin Cohen, hope 

to change this attitude. 

 
Leading with Physics – the World Conference on Physics and 
Sustainable Development

Last November, the American Physical Society (APS) and other international organizations convened the  

first-ever World Conference on Physics and Sustainable Development. The meeting, held in Durban, South 

Africa, brought together 500 researchers from all over the world to discuss the role of the international  

physics community in the sustainable development of the world’s poorest areas.

Cohen served as the president of the APS during 2005 and played a central role at the Durban meeting. “All 

the physics societies that I’ve had anything to do with over the last few years have been concerned about 

developing nations,” Cohen said. “We [the APS] have tried to take a leadership role.”

The goals of the Durban meeting were two-fold. One objective was to clarify the relationship between the hard 

sciences and public policy; the other to establish well-defined initiatives to address challenges in sustainable 

development. The plan for future action was laid out in a set of resolutions, approved by conference attendees 

at the end of the meeting.

It is too soon to tell how or even whether the proposed initiatives will be implemented. “I’m concerned that 

there won’t be any action,” Cohen said after the meeting. “What we need is some motivated people to do 

something, and I’d hate to see this momentum lost.” Meeting organizers hope that the prominence and  

visibility of the meeting will serve as an archetype for other scientific disciplines to consider their role in  

sustainable development.



Berkeley Science review Spring 200642

F
E

A
T

U
R

E
Su

st
a

in
a

b
le

 D
ev

el
o
p

m
en

t Science Education and Sustainable Development

One set of goals within the Durban meeting resolution deals with  

improvement of physics education in underdeveloped countries. 

While worldwide access to basic education has improved greatly 

over the last few decades, quality science education remains 

largely elusive in much of the world. Resources for experiments 

and demonstrations are scarce, and there is a severe shortage of 

qualified science teachers. Too few individuals receive sufficient  

training in the sciences, and those who have adequate schooling  

often emigrate to industrialized countries.  

The general failure of science education in underdeveloped  

countries is all the more apparent when gifted students are given 

the resources they need. The Abdus Salam International Centre for  

Theoretical Physics (ICTP) in Trieste, Italy, another major sponsor of the 

Durban meeting, recruits and trains students from all over the world with 

the hope that they will take their knowledge home and put it to use.  

“[Relative to] students from Egypt or Pakistan ... the [sub-Saharan]  

African students coming in were way behind [in scientific knowledge].” 

Cohen said after a visit to the ICTP. “At the end, the African students 

were on par with the students from the other countries, and they 

were so highly motivated.  It was a thrill to see how well they had 

done.” As scientific communities are built up in more nations around 

the world, institutions like the ICTP may no longer be necessary. For 

now, the ICTP serves a desperately-needed role in the education of  

scientists from developing nations and could serve as a model for 

similar endeavors in other industrialized nations like the U.S., where no 

similar institution exists.

There is also hope that access to knowledge will be improved as 

the use of the Internet increases. Mark Horner, a post-doctoral  

researcher at Lawrence Berkeley National Laboratory, has used his 

spare time to shape one major online resource. Horner has helped 

assemble free online textbooks in physics, chemistry, biology, and 

mathematics for use by high school students whose schools lack 

adequate textbooks. The online texts are made up of contributions 

from over 40 experts from a dozen countries (eight from UC  

Berkeley), and more texts are on the way.

“I feel that education really is the key to any sort of sustainable,  

peaceful future for any country,” Horner said. “The project ... isn’t  

competing with other educational initiatives. I like to think we are  

fulfilling a useful and fundamental niche.”

Between projects like Horner’s, the promise of widespread access to 

wi-fi, and the prospect of the MIT $100 computer, it is conceivable that 

a significant reduction of the vast resource gap between the world’s 

educational systems is within reach.

Model Systems

One major barrier for scientists wishing to tackle sustainable  

development issues has been the absence of a defined avenue for 

getting involved. While the path from graduate school to post-doc to 

faculty post is well-trodden, there are few resources outlining the key 

steps towards joining or initiating sustainable development efforts. 

The world of development funding agencies is unfamiliar territory 

for scientists who are used to dealing with more traditional  

research funding sources, but efforts are underway to make this  

process easier.  Sara Farley, a Science and Technology Strategist and 

World Bank/Rockefeller Foundation consultant, addressed the topic  

of funding at the Durban meeting. 

“A discernable increase in support to science, technology and  

innovation for development is occurring,” Farley said, citing sources 

including the World Bank, USAID, and the Gates, Rockefeller and  

Ford foundations. “The trick is guiding willing scientists and their  

institutions toward global efforts.”  

While there is no one clear path to getting involved, there are models 

for contribution at many levels. Horner’s online science textbook  

project is an example of a relatively small-scale project, with part-time 

volunteers and a low materials cost. Large-scale projects, like the 

ICTP, incur substantial operational and personnel expenses, but also 

have the benefits of more established funding and defined programs.

Occasionally, an invention can motivate its own project. University 

of Calgary engineering professor David Irvine-Halliday was struck by 

the need for “simple, affordable, and rugged lighting” in underdevel-

oped nations. His solution was a white LED lighting unit that runs on a  

fraction of the electricity of an incandescent light bulb, ideally electricity 

produced by renewable energy sources. The white LED units became 

the basis of the Light Up the World Foundation, which distributes the 

units for use in unelectrified schools and homes around the world. The 

foundation involves only a handful of people and has a potentially large 

impact, but the cost to donor agencies (or recipient communities) is more  

significant: each white LED system costs approximately $60.  

The problem-solving style of scientists and engineers is a mindset 

sorely needed for the sustainable development challenges facing  

developing countries and an ever-increasingly globalized world.  

Surely Angelina Jolie’s advocacy is greatly appreciated, but at 

what level should we expect her and Bono to contribute to Africa’s  

scientific infrastructure? The appeal of development work for the  

scientific community is strong—not only is there an opportunity to 

do great good, but there is also the promise of never again being  

confounded by the question: “So, what’s your research worth  

to society?”

Kevin Moore is a graduate student in physics.  

Want to know more? 

Check out:

The American Physical Society: www.aps.org

Resolutions from the Durban Meeting: www.wcpsd.org/outcomes.cfm

The Abdus Salam International Centre for Theoretical Physics: www.ictp.it

The Free High School Science Textbook www.nongnu.org/fhsst

The Light Up the World Foundation: www.lutw.org


