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Engineers
Without Borders
Student volunteers find creative and technical 
solutions to development problems
By Richa Bansal and Joe Rowley

Young engineers are using their 
technical expertise to help 
provide livelihood skills, clean 
water, and safer breast-feeding 
practices in places as diverse as 

the mountains of Tajikistan, the rain for-
ests of Lao People’s Democratic Republic 
and the deserts of sub-Saharan Africa.

During the last year, Engineers With-
out Borders (EWB-UK), a student-led 
charity founded in the United Kingdom 
in 2002 and committed to providing 
engineering solutions for sustainable 
development, has worked on several in-
novative projects.

For example, Sarah Ong, a manufactur-
ing engineering graduate from Cambridge 
University, has been putting her education 
to use in the rugged Pamir mountain range 
of Tajikistan, an impoverished former 
member of the Soviet Union that is still 
struggling following economic collapse 
and civil war after independence in the 
early 1990s.

With the help of an EWB-UK bursary, 
Ong spent the spring in the Pamir region 
exploring the feasibility of generating in-
come from using fine yak hair.  The “Yak 
Yak” project, set up by the NGO, Operation 
Mercy Tajikistan, is using yak down, which 
was usually discarded, to make high-end 
knit products. 

Although the end product has yet to be 
finalized, progress has been made to hand- 
tuft the down, collect spun samples, and 
knit prototype hats and scarves. Ong plans 
to return to Tajikistan for 2 years to test the 
reliability and quality of production and look 
for partner organizations. 

In the Lao PDR in Southeast Asia, an-
other EWB-UK volunteer has been helping to 
address the lack of potable water, especially in 
the hilly, rural areas. Many villages lack access 
to the national power grid and, with firewood 
in short supply, remote communities often 
lack the means to purify water. Besides ma-
laria, diseases caused by drinking unpurified 
water have become the greatest cause of 
infant mortality in the country. The Lao PDR 
has the 23rd highest rate of infant mortality 
in the world despite a government pledge 
to reduce by two thirds from 1990 levels the 
mortality rate of under-5-year olds by 2015. 

In late 2008, Andrew Murfin, a volun-
teer and qualified engineer, was working on 

developing a solar-powered water purifica-
tion unit that will provide some of the most 
remote Lao communities with a safe and 
reliable supply of water. Based on the exist-
ing RSD 800 model, Murfin’s unit can purify 
about 3,600 liters of water a day at a cost of 
$0.70 per cubic meter.    

Working alongside Sunlabob, a Lao 
PDR–based manufacturer of renewable 
technology,  Murfin hopes the unit will be 
simple enough that it can be maintained 
by locals—and that it can generate income 
through the sale of bottled water. Now in its 
late stage, the project is expected to install 
its first unit in the remote village of Ban Sor 
in the northeastern part of the country. 

In Africa, another EWB-UK volunteer, 
Stephen Gerrard, and his team are combat-
ing high rates of infant mortality by develop-
ing modified nipple shields to prevent the 
transmission of the HIV virus during breast 
feeding, though these have yet to be mar-
keted.

The World Health organization (WHO) 
estimates that 700,000 children are born 
each year to HIV–positive mothers, mostly 
in Africa, and that each year about 50,000 
babies acquire HIV through breast feed-
ing. “Although WHO recommends the use 
of formula feeding as a replacement (for 
breast-feeding), this can also lead to many 
deaths from diarrhea and malnutrition in low-
resource settings,” says Elizabeth Kneen, a 
team member.

So Gerrard and his team have come up 
with an approach that requires minimal chang-
es to breast-feeding practices. This involves 
adapting a nipple shield to disinfect breast 
milk. “We have added a non-woven material 
similar to felt, and impregnated the material 
with a common compound that deactivates 
HIV without harming the baby,” says Gerrard. 
“This allows mothers to feed the baby rather 
than having to collect and heat milk, which can 
be an impractical method of disinfecting the 
HIV virus in developing nations.”

The team, which met at the Interna-
tional Design Development Summit at 
the Massachusetts Institute of Technol-
ogy in August, is looking for laboratories to 
help test the device, as well as other pos-
sible applications, including for pediatric 
medicine delivery. 

The cost-effectiveness of the tech-
nology is a big advantage. David Sokal, 
a medical practitioner and another team 
member, estimates that the device will cost 
$0.27 a day, which is low compared to baby 
formula, which costs $3.75 a day. The cost 
of a filter (non-woven material containing 
the compound), which has to be changed 
daily, is around $0.20 and the nipple shield, 
which lasts for at least a month, is less than 
$2. “We still have a long way to go but it 
will make a big difference if it works out,” 
says Gerrard. l

Modified nipple shields 
are being developed to 
prevent transmission 
of the HIV virus during 
breast feeding

SAFE WATER Potable water remains a luxury in many Lao PDR villages
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Coming at a time when our world is 
faced with a multitude of crises—
from climate change to poverty, 
hunger, and disease—the appear-

ance of Downsizing Development is timely, 
indeed. As the book’s preface reminds 
us, “history is replete with technological 
breakthroughs which the scientist-histori-
ans aptly called ‘disruptive technologies,’ 
causing dramatic changes in our society.”

From the steam engine to electricity, 
the transistor, and the integrated circuit, 
we’ve seen how no less than radical (and 
disruptive) technologies are needed to 
move things forward.

Microscale (10-6 meters) technologies 
proved a boon to the microelectronics 
and telecommunications industries. They 
were also used in many biological applica-
tions ranging from drug delivery to DNA 
sequencing. 

Then came nanoscale (10-9 meters) 
technologies, the manipulation of matter 
on the scale of atoms and molecules. Will 
nanotechnologies, which are 1,000 times 
smaller than microscale technologies, be 
part of the solution to our global problems? 

The idea is that, with only a reduc-
tion in size (below about 100 nanometers, 
roughly), and no change in substance, ma-
terials can exhibit new properties related to 
electrical conductivity, elasticity, strength, 
color, and chemical reactivity—character-
istics that the same substances do not ex-
hibit at the microscale or macroscale. 

Using nanoscale technologies to cre-
ate nanoparticles and nanomaterials, sci-
entists are dramatically transforming ex-

NEW PUBLICATIONs l
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Pros and Cons of Nanotechnology
Downsizing could address some of the world’s 
biggest challenges
ETC Group. 2008. Downsizing Development: An Introduction to Nano-Scale Technologies 
and the Implication to the Global South. United Nations Non-Governmental Liaison 
Services. March. 102 pages.

isting materials and designing new ones. 
Acting as a molecular transistor, carbon 
nanotubes can replace silicon, yielding ul-
tra-fast computers that perform “orders of 
magnitude” beyond silicon. Nanodevices 
for molecular drug delivery can chemically 
target and penetrate a tumor cell when 
injected in the bloodstream. Nanoparticle 
films with embedded sensors can detect 
food pathogens and alert the consumer 
when food is contaminated or has begun 
to spoil. A nanosensor can measure blood 
glucose in diabetic patients and a “quan-

Reviewed by Edward V. Deveza

synthesis, using microbes. 
But the book asks: “Will the focus on 

synthetic biology to tackle malaria divert 
attention and resources from less glamor-
ous approaches that are nonetheless sus-
tainable and decentralized? Will alterna-
tive options for addressing malaria be cast 
aside in single-minded pursuit of synbio’s 
silver bullet?”

Vivagel is a microbicide, also devel-
oped through nanotechnology, that could 
reduce the transmission of HIV and other 
sexually transmitted diseases. It is being 
tested around the world and, while the 
outlook is promising, there are fears that 
it will be too expensive for the people who 
will need it most, and that political pres-
sure for its speedy approval might compro-
mise public safety.

But the largest impact of nanotechnol-
ogy could be in its potential replacement 
of industrial raw materials that mostly 
come from developing countries. The 
trade in commodities such as rubber or 
copper stands to be significantly affected 
if developed countries harness their nano-
technology capabilities and produce nano-
materials as substitutes for their industrial 
raw material needs.

The question of access to these tech-
nologies is also related to the issue of in-
tellectual property ownership. As in the 
wild frontier days of biotechnology, the 
search for nanotechnology patents could 
“lead to sweeping monopoly control over 
both animate and inanimate matter.”

New technologies might bring over-
whelmingly positive impacts, but it is 
important and prudent to remember the 
unique risks to human health and the en-
vironment whenever and wherever engi-
neered nanoparticles are used.  

“Hundreds of products containing un-
regulated and unlabeled nanoscale particles 
are commercially available. And yet no na-
tional government has developed a regula-
tory regime that addresses the nanoscale or 
the societal impacts of the invisibly small,” 
notes the book. “We should not allow the 
private sector to decide on who will own 
the technologies and regulate their use.”

There have been calls to form an inde-
pendent body to monitor and assess the 
introduction of new technologies. Civil 
society’s proposal for an International 
Convention on the Evaluation of New 
Technologies seems a timely and neces-
sary idea in this respect.

Near the end, the book reminds us: 
“The immediate and most pressing issue 
is that nanotechnologies are likely to bring 
huge socioeconomic disruptions for which 
society is not prepared.” Be warned. l

Edward Deveza is Technology Licensing Officer 
of the University of the Philippines System

“Nanotechnologies 
are likely to bring 
huge socioeconomic 
disruptions”
—ETC Group, United Nations Non-Governmental 
Liaison Services

tum dot” technique can tag cancer cells 
for monitoring and possible cure.

But for all these benefits, can nanote-
chnology also do society harm, directly 
or otherwise? Medical nanotechnology 
seems to promise wonder drugs and smart 
ways of producing them in the laborato-
ry. Artemisinin, for example, is a natural 
product used in Chinese medicine that 
is regarded highly by the World Health 
Organization as an anti-malarial drug, and 
problems with its supply seem to have 
been resolved with a breakthrough in its 
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Inequality and Growth in Modern China, 
a collection of essays edited by Wan 
Guanghua, is an ambitious attempt to 
explain the nature and causes of in-

equality in post-reform People’s Republic 
of China (PRC), where inequality contin-
ues to grow despite significant gains in 
poverty reduction amid the high growth of 
recent decades.

The book will be most useful to those 
interested in deconstructing inequality 
(“decomposing” is the term the book uses) 
in terms of the various factors affecting it, 
such as disparities in approaches to devel-
opment, advantages arising from regional 
location, resource endowments, financial 
development, extent of innovation, and 
educational opportunities.

Although the essays cover new ground 
and pose interesting observations, the em-
phasis on quantitative and macrolevel 
analysis fell short of my hope that the 
volume would substantially improve the 
qualitative understanding of nonecono-
mists or general social scientists of the 
poverty–growth–inequality nexus as expe-
rienced by different social sectors in dif-
ferent parts of the PRC. 

The few essays that did provide a his-
torical background and review of the policy 
framework—those by Justin Yifu Lin and 
Peilin Liu, Kai-yuen Tsui, and Min-dong 
Paul Lee—were more informative in this 
regard but all too brief. 

Among the interesting observations is 
that even “equalizing” factors, such as ed-
ucation and social security systems, may 
have “disequalizing” effects in the short 
run. Examples are when access to edu-
cation in good institutions is in the first 
place available only to those in more de-
veloped urban areas, or when low coverage 
of social security results in bias against the 
rural poor. Kuznet’s hypothesis had indeed 
long drawn attention to the differences in 
the impact of growth on inequality, with 
inequality tending to rise with increasing 
growth if one looks at the short term, but 
eventually declining if one uses longer-
term growth timelines.

To some extent, the essays appear to 
argue circuitously, such as when a claim is 
made that interprovincial or interregional 
inequality can be attributed to differences 

Nature and Causes of Inequality
Understanding the poverty–growth–inequality triangle 
is crucial to policy makers
Guanghua Wan, editor. 2008. Inequality and Growth in Modern China. Oxford University Press.

Reviewed by Aileen S.P. Baviera

western signature clothes along Nanjing 
Road—and this is a face that is all too famil-
iar in cities across the developing world.

Even in terms of examining inequal-
ity between coastal areas and the interior, 
more comprehensive and historically con-
textualized explanations would have been 
helpful. The authors, for instance, could 
have pointed out that Beijing, Tianjin, 
Shanghai, Guangzhou, and Xiamen, which 
experienced the fastest pace of growth 
among PRC cities, were not only inciden-
tally coastal. Beijing, being the capital, 
received preferential treatment from the 
central government; Shanghai, being the 
frontrunner in opening up to the West, 
was far ahead in openness of attitudes; and 
Guangzhou and Xiamen/Fujian, being tra-
ditional sources of international migration, 
were also more linked to global forces. 

Several essays, in fact, put forward rec-
ommendations that would address location-
based disparities, such as calling for the 
restructuring of existing industries in the 
provinces to comply with the principle of 
comparative advantage; moving to expand 
access to capital by poorer regions, especial-
ly those in the interior; and promoting inno-
vation and nurturing high-tech companies 
for inland provinces. For the more general 
issues of poverty and inequality, one author 
also recommended expanding the coverage 
of social security systems for the poor.

As Wan Guanghua rightly points out, 
the impact of growth on inequality (more 
growth leading to greater inequality in the 
short run), and of inequality on growth 
(greater inequality ultimately suppressing 
growth) in the PRC will have repercussions 
for the country’s major trading and invest-
ment partners, to the extent that domes-
tic demand and capacity for absorption 
may be affected. However, the direction 
pursued by this research is undoubtedly 
vital to understanding not only the PRC 
economy or how it will affect other econo-
mies but also in pointing the way forward 
for other developing countries still grap-
pling with the issue of whether growth or 
redistribution takes precedence, if indeed 
the goal is the eradication of poverty. l

Aileen Baviera is Dean of the Asian Center of the 
University of the Philippines.

in resource endowments (leading to a rich 
coastal east, but a poor central region and 
an even poorer western region). Then sev-
eral other places in the book point out that 
location itself (spatial convergence) can 
account for advantages in access to foreign 
direct investment, financial services, and 
access to quality education, among others. 
True enough, there appeared to be much 
more focus on interregional (coastal versus 
interior) or interprovincial inequality than 
other manifestations of inequality in this 
collection of essays, which presents find-
ings from a research project. 

Largely ignored, it seems, were inequal-
ity between foreign/multinational and local 
industry sectors, between the formal and 
informal economies, between migrants and 
hukou (residency permit) holders, between 
rural and urban property rights, or even in-
terethnic and gender inequality insofar as 
these may also have been compounded by 
reform-era growth and the globalization of 
the PRC economy. In Shanghai, the face of 
inequality may well be the disheveled rural 
migrant sleeping on a park bench in front of 
grand malls displaying the most exclusive 

“Should growth 
or inequality be 
prioritized in the 
design and execution 
of economic policies?”
—Guanghua Wan
Senior Research Fellow and Project Director 
of World Institute for Development Economics 
Research, United Nations University
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Helping AIDS Orphans
A philanthropic foundation is providing 
scholarships for children who might 
have dropped out of school
By Diao Ying

Danfeng is among the 140,000 chil-
dren who lost one or both parents to AIDS, 
according to a United Nations Children’s 
Educational Fund estimate.

The PRC government reported 700,000 
HIV/AIDS cases by the end of 2007 and the 
United Nations predicts this number to 
reach 10 million by 2010. 

Chi Heng, which is now helping 300 stu-
dents through college, is an unusual NGO 
in that it has government approval. On its 
website, Chi Heng attributes its govern-
ment support to its educational focus and 
its low profile. 

In the early days, Chi Heng assisted a 
proportion of a village’s poor AIDS orphans, 
but tightened the criteria after discovering 
that some villagers were merely pretending 
to be poor. Chi Heng now offers help to any 
child who has one or both parents diagnosed 
as HIV positive. 

“The important thing is to enable ben-
eficiaries to have self-respect, not feel like 
recipients of charity,” To says. 

To make sure that funds are used 
solely for education, tuition fees are paid di-
rectly to the schools. Fees can run as high as 
CNY2,000–CNY3,000 ($292–$438) yearly, 
depending on the level of education. 

To, who attended Harvard University 
and Columbia University, is proud of the 
fact that many Chi Heng–assisted students 
have made it to college. 

Some of these college students return to 
their villages and encourage other families 
afflicted with HIV-AIDS to send their chil-
dren kids to school. 

“They used to benefit from us, and now 
they help the other villagers,” says To. Four 
of the foundation’s staff members are college 
graduates under the Chi Heng program.

To became concerned about the impact 
of AIDS when his math teacher in high 
school died of the disease. Working as a 
part-time volunteer, he learned about AIDS  
orphans when he went to Henan in 2001. 

Driven by poverty, some Henan resi-
dents sold their blood to earn money in the 
1990s. Some were, however, infected with 
the HIV virus. 

Danfeng recalled that when she was a 
girl, some families in her village sold their 
blood and were able to build two-story hous-
es. But some contracted a “strange disease” 
and died, leaving their houses empty.

A 2007 Ramon Magsaysay Awardee for 
Emergent Leadership, To quit his job as a 
banker to work full-time for Chi Heng. Al-
though he returned to banking last year and 
is working in Hong Kong, China, he goes to 
Beijing and visits the villages regularly. To 
ensure sustainability, the foundation is be-
ing run by professional managers, instead of 
relying overly on an individual. l

From The Field l

For Danfeng, a 20-year-old woman 
brought up in Henan province, 
People’s Republic of China (PRC), 
the summer 4 years ago was a dark 
period. Her father died of AIDS 

(acquired immune deficiency syndrome), 
leaving behind a wife who tested positive 
for the human immunodeficiency virus 
(HIV)—and a trail of unpaid debts.

Her father’s treatment had used up the 
family’s savings and, without her father’s in-
come, the family could not afford Danfeng’s 
tuition fees of 2,000 yuan (CNY) ($292) a 
year at the local high school.

Shortly after that summer, however, a 
teacher told Danfeng that her education 
would be funded by the Chi Heng Founda-
tion, a nongovernment organization (NGO) 

established by philanthropist Chung To in 
1998 that has helped over 7,500 kids affected 
by AIDS.

Today, Danfeng is studying law and medi-
cine at a university in Beijing.  

Dressed in a white T-shirt and carrying a 
black bag with a pink “Hello Kitty” logo, the 
sophomore has clearly put misfortune behind 
her as she pursues her new opportunity. 

SECURE FUTURE Philanthropist Chung To fills in the education gap
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To make sure that 
funds are used solely 
for education, tuition 
fees are paid directly 
to the schools
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1 billion people potentially affected by climate change

75 percent of the world’s illiterates

620 million people living on less than $1 a day

Reduce poverty in Asia and the Pacific 
by reducing these numbers

www.adb.org/poverty
FIGHTING POVERTY IN ASIA AND THE PACIFIC




