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cientists and engineers are victims
of a signifìcant and subtle form of
discrimination. We are never

made aware of the policy opportunities
that are regularly afforded to those in
more traditional "policy-oriented" dis-
ciplines like political science or inter-
national relations. The significance of
this discrimination is societal loss of
our insights into the ubiquitous scien-
tifìc and engineering issues that are

central to both domestic and interna-
tional policy decisions. The subtlety is

due to the fact that the discrimination

'As an acousticiøn, øt this

point I think I can søfely

say that Phil, BiIl, and I
were both making waves

and riding waves in cook

stove and climøte reløted

ences as independent investigators and
communicators with teaching and
writing skills, to issues that are uirrelat-
ed to acoustics.

In this article I will provide exten-

sive detail on how I came to work at the
State Department. These details might
be useful to others, since I could never
have envisioned my own transition
from a "bench scientist" who had
never, in sixty years, worn a suit on two
consecutive days, to a science diplomat
representing the nation which has

claimed scientific and technological
policymaking!'

is passive and unconscious. Many top schools in policy-ori-
ented disciplines have "resident diplomats" who spend time
on college campuses describing their experiences and mak-

ing students aware of opportunities,Iike joining the Foreign
Service, which is the branch of the State Department that
provides personnel for over two hundred US Embassies and

Ôonsulates worldwide. In science and engineering schools,

no such awareness is cultivated.
As a researcher in thermoacoustic refrigeration, my

interest in science policy went back to the mid-1980s. By

that time, it became clear the refrigerant gases (primarily
chlorofluorocarbons or CFCs) were destroying the Earth's

protective stratospheric ozone layer.' I found the story of
the development of what became known as the Montreal
Protocols,2 as told by Ambassador Richard Benedick, the

U.S. chief treaty negotiator, to be a fascinating tale of the

interaction between science, commercial interests, and gov-

ernments.3 Although I found this to be interesting, I saw no

way for me to be involved in such issues beyond the devel-

opment of refrigeration technologies in my laboratory that
did not require ozone-depleting working fluids.

My ignorance of opportunities for scientists and engi-
neers to make contributions to the development of policy
changed with the arrival of a single unsolicited e-mail mes-

sage sent by a college administrator to all of Penn State's sci-

ence and engineering faculty. It asked if any senior
(tenured) facuþ were interested in being put forward by
Penn State as one of the University's two fefferson Science

Fellow nominees. The message included a link to the State

Department's |efferson Science Fellows web sitea describing
how soineone like me could work (temporarily) in the State

Department. In this article, I would like to recount some of
my experiences as a fefferson Science Fellow, but my over-
riding motivation is to make members of the Acoustical
Society of America aware of the range of opportunities for
them to participate in policymaking by bringing their sci-

entific and engineering expertise, as well as their experi-
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leadership throughout the second half of the twentieth cen-

tury.

The Jefferson Science Fellows Program
Upon arrival at the Jefferson website, my first impression was

dominated by the variety of different specialties and academ-

ic institutions represented by the twenty-four ]effersons who
had served during the first four years of the program'' I was

particularþ impressed by their distinguished international
academic careers. As it turned out, one of the most enjoyable

aspects of my year as a fefferson spent living in Washington,

DC, was my close and collegial interactions with the other six

|effersons in my year-group, as well as with non-scientists

who were serving in the State Department and other govern-

ment agencies and non-governmental organizations. In
many ways, those interactions were much closer to the ideal

image I held regarding a "university atmospherd' than the

actual reality of university life which tends to be dominated
by so many daily responsibilities that it is nearly impossible

to enjoy intellectual discourse with knowledgeable facuþ
members who are outside my home department.

The second feature ofthe Program described at that site

which I found encouraging was the long duration-a
|efferson spends an entire year living in Washington, DC,

and working at the State Department,'followed by a subse-

quent five-year 'tonsultancy" commitment. Based on my

experiences on university faculties and as a consultant, I
know that every organization has a distinct 'brganizational

culturd' that is only revealed by living within it. If I do not
understand the culture, I do not stand a chance of being

effective within that organization. Again, that initial impres-

sion also turned out to be valuable, since knowledge of the

State Department's organizational hierarchy, their worldwide
system of embassies and consulates, and the 'tountry desks"

in Washington that are responsible for bi-directional com-

munication with those ouq)osts, were hard-won bits of State

Department fluency that serve me well.
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The fefferson Science Fellows (]SF) program was initiat_
ed by The Office of the Science and Technólogy Adviser to
the_Secretary ofState. That office was created ii'response to
a National Research Council's study entitled ..The pìrvasive
Role of Science, Technology, and liealth in Foreign policy',.'
That report highlighted the anririon of scientisti from ihe
State Department at a time when the importance of science
andfechnologywas expanding in nearþ every component of
foreign policy.

^ ^ 
The second person to hold the recently-created position

of Science and Technology Adviser to the Secretary (SfeS)
was George Atkinson, a professor of chemistry and opticai
sciences at the University of Arizona. As a scientist, he Þ.new
that researchers were accustomed to studying a subject over
a long period, yet he also understood the neãessity'for poli_
cymakers to make informed decisions quickly. l.I bégan tã see
more clearly that these two communitiis (those ofãcademic
scientists and of State Department policymakers), which
have long been understood to be different cultures, had to
find better ways to communicate in a modern world.."s

- Atkinson initially enlisted eighteen academic institutions
that agreed to provide salary andbenefits to facuþ members
who spend ayear atthe State Department and convinced the
MacArthur Foundation and the Carnegie Corporation to
provide grants of over $2 million to the National Àcademy of
Sciences to support the fefferson "experiment', for its fìrst
three years ofoperation. Subsequent funding was taken over
by the State Department upon recognition oithe value of the
contributions the Jefferson Fellows made to their mission.

1::"."1_ty, .the US _Agency for Internarional Development
(USAID) has also funded the program and, starting ii ZOOS,
|effersons are also working at USÃIO.

What's acoustics got to do with it?
The fefferson Fellows selection process begins with each

of the now over 125 eligible academic institutiãns (those that
have executed memoranda-of-understanding with the State
Department) nominating as many as two äf th"i, facrrþ
members. In addition to a resume, those nominees have tå
submit a statement-of-interest and two essays,e along with
three reference letters. The year I applied, éight"er, äf tn"
applicants were invited to Washingtõn to interview and
shortlythereafter, seven ofus were selected (see Fig. l). Since
feffersons are required to obtain a security clearanðe, my first
responsibility was to complete the security paperwork and an
extensive conflict-of-interest disclosure.

As you might suspect, the year in Washington is syn_
chronized with the academic calendar, so |efferions stari in
mid-August. Our first two days were spent taking photos for
badges, attendjng a security briefìng, going to a iwearing_in
ceremony, and reading a three-ring binder that contains the
two-page descriptions of positions for |effersons that various
offices within the State Department and USAID have sub_

Tin".d. Had I not requested the binder for the previous year
shortly after being selected, I would have been overwhelmed
with the diversity of opportunities.

The State Department is organized into functional and
regional bureaus and that structure was preserved in the job

descriptions with individual bureaus listing one or more
positions within specific offìces. There were positions in
intelligence and research; democrac¡ human rights, and
labor; verifìcation, compliance and implementation ( e.g.,bio_
lo^gical weapons treaties); international security and nãnpro_
liferation; international organizations (e.g., US iepresentation
at the UN); economic and business affalrs (e.g.,ìelecommu_
nication policy or export control); oceans, international envi_
ronment, and scientific affairs; as well as regional opportuni_
ties in Europe, the Western Hemisphere, and Eaìt Asia.
Needless lo say, "acoustics" did not appear anywhere in any
position description.

New )effersons are given just under two weeks to arrange
interviews with the originators of the position descriptioãs
that we found attractive before each of us had to make our
placement decision, assuming the ofiìce we had selected indi_
cated to STAS that we were acceptable. The offìce interview
process was critical, both because it gave us an opportunity to
meet the people with whom we could be workingìf we selåct_
ed that office, but also because it was a very quick and intense
introduction to a signifìcant cross-section óf the offices we
might be interacting with once we "settled' into our home
offìce.

Policy is made within the State Department by a ,Uear_

ance" process. Some oftìce might initiatê a policy or program,
but before it is approved and implemented,'it has io be
'tleared" by every office that mighf be involved in the rele_
vant geographical or policy areas. Although an office might
srmply clear a memorandum initiated by another offìce (pãs_
sibly because that office had already been involved in the

Fig. 1. sitc ofthe seven 2008-2009 state Departffient Jefferson science Fellows. (Left
t1 RighÐ: Philíp Hopke, Bayard D. Clarkson Distiiguished professor, Director,
Institute for a sustainable Environment, and Diìector, center for Air Resources
Engineering and Science, Clarkson universíty; Timothy DeWogd, professor,
Department of Psychology, Neurobíology and Behøvior, Cornett |lniversity; the

luthor; Robert Butera. Professor, school of Elearical and computer Engineering,
Laboratory for Neuroengíneering Georgia Institute of Technology; Uiho*-lA
Zikry Professor, Department of Mechanical and Aerospace Engineering, North
carolina state university; aná Michael El-Batanouny, professor of physici, Boston
Unh'ersity. Not shown is Steven Geary, professor and Department Head,
Department of Pathobiology 6 Veterinary Science and Diiector, Center of
Excellence for Vaccine Research, The university of Connecticut.
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drafting of that policy), frequently an offìce will respond to
the memorandum with recommendations that need to be
considered before providing clearance. Going through the
two-week interview process gave each new fefferson expo-
sure to a variety of such offices, and their personnel, which
ultimately made it a little easier to operate within that system
that functions by consensus.

The fìnal decision regarding which |efferson would go to
which offìce was made in the |efferson Room of the Ralph
Bunche Library. That room contains treaties and other diplo-
matic artifacts that go all the way back to the days when
Thomas ]efferson was our countryt fìrst Secretary of State. It
was at that moment that I was struck with the seriousness of
the responsibility I had assumed by allowing myself to
become part of the United States primary international
diplomacy apparatus.

The Office of Regional and SecurityPolicyAffairs
(EAP/RSP)

The office in which I served during my year in DC as

Senior Science Advisor, and for which I am now serving as a
consultant, is the Offìce of Regional and Security Policy
Affairs within the Bureau of East Asian and Pacific Affairs
(EAP/RSP). I was interested in that position for several rea-
sons. That offìce has primary responsibility for the US rela-
tions with the ten members'o of the Association of Southeast
Asian Nations (ASEAN). ASEAN was very attractive to me
because of the variety of cultures and political systems (not to
mention cuisines!) that were represented, ranging from the
world's largest Muslim-majority nation (Indonesia) to the
small and prosperous city-state of Singapore. It includes
long-time US allies like Buddhist-majority Thailand and the
Catholic-majority Philippines, as well as communist coun-
tries and former adversaries (Viet Nam and PDR Laos) and
Burma (Myanmar), a military dictatorship which presents
many current diplomatic challenges. It also appeared to me
that ASEAN was similar in many ways to the European
Common Market that was the precursor to the European
lJnion, since those ten countries had different languages and
a history of armed conflict, but also had common political
and economic interests that were strongly influenced by their
geographical (though not cultural!) proximity to both India
and China (hence, their former designation as Indochina).

I was also attracted by the variety of different specialists
that were working in EAP/RSP. There was one Foreign
Service officer with responsibility for congressional relations
who had just rotated out of Afghanistan and another who
concentrated on human rights issues and traffìcking in per-
sons. There was also an exchange offìcer from the Japanese
Foreign Ministry (their equivalent of our State Department)
and a colonel detailed to that office from the US Army who
focused on regional military issues.

Each offìce is led by a Director and Deputy Director.
EAP/RSP also already had one Science Advisor. Most of my
interview time was spent talking with Phil Antweiler, the
Deputy Director, and William Behn, their Senior Science
Advisor. Both struck me as being extraordinarily competent
and very intelligent. As I discovered long after the interviews,
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Antweiler was a former academic, and like many in the
Foreign Service, made the State Department a mid-career
choice. Bill Behn was serving in that office as an IEEE Policy
Fellow FIe was about my age and had worked at Rand Corp.,
was a licensed patent agent, and had spent twenty years
working for Hewlett-Packard. Prior to coming to State, he
worked in Congress. It seemed to me that both our back-
grounds and our styles were complementary and that the two
of us, both worhng as Senior Science Advisors in EAP/RSR
could be much more effective than either of us working
alone. Those assessments turned out to be among the best
I've made during my entire career, which has been built on
the ability to quickly recognize talent.

Getting down to work
Within EAP/RSB fack Andre, a retired Foreign Service

officer, was the experf on ASEAN. Like any academic, I asked
him to recommend reading that might provide some useful
bacþround. He recommended a variety of materials from
reports produced by the Congressional Research Service on
US relations with individual countries in the region" and on
East Asian regional architecture,'2 articles on strategy,r3 recent
speeches by regional leaders,'n'" international diplomatic
agreements," and relevant ASEAN documents."'"
(Fortunately, the official language of ASEAN is English.) I
consumed hundreds of pages over the long Labor Day week-
end and returned to fack's offrce with several questions based
on my reading. After answering all of my questions (as well
as addressing the misunderstandings that motivated some
questions), I asked what I should read next. His answer came
as a shock to a physicist, since our training requires years
before we are empowered to attempt anything'briginal'i |ack
said, "That's it; time to hop ini'

My first'bfficial assignment" was to assess the value of
having the U.S. become a partner in the ASEAN University
Network. Given my academic credentials, this seemed per-
fectly reasonable. I was told that I was also expected to use
my expertise to determine the most diplomatically important
issue affecting the ASEAN region in which U.S. science and
technology could have a signifìcant and positive impact.
"Time to hop in'indeed!

Even to one as inexperienced in diplomatic matters as I
was, by late-2008 it was fairly clear that the most important
global scientific issue facing the State Department was cli-
mate change mitigation and adaptation. Fortunateþ I had
the wise counsel of my |efferson colleague, Phil Hopke. He is
a professor at Clarkson and a Princeton-trained nuclear
chemist who focused his career on atmospheric aerosols. Phil
was a co-founder of the American Association for Aerosol
Research and was the oldest |efferson in our year group. By
the time I met Phil, he had published over 400 referred jour-
nal articles, over 700 conference presentations, and directed
47 M.S. and 30 Ph.D. theses. He had served on several
National Academy committees and did so much work for the
Environmental Protection Agency that he had an EPA access
badge. Phil told me that carbon dioxide was actually neither
the most signifìcant climate forcer in South and Sciutheast
Asia and sub-Saharan Africa, nor necessarily the best target
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for remediation. He provided my second major reading
assignment during that first month in EAP/RSB starting with
the review article by Ramanathan and Carmichael on "Global
and regional climate changes due to blackcarbon'," an analy-
sis of an atmospheric phenomenon krtown as the "Asian
Brown Cloud'and its consequences.

Biomass burning cook stoves, indoor air pollution,
and health

Before taking this story any further, I must comment on
the importance of the revolution in research that has been
enabled by the instant access to information provided by the
internet. Fortunately, I do not have to imagine how I could
have familiarized myself with these issues, all quite far from
my areas of expertise, if I did not have State Department and
Penn State University on-line journal access and if all of the
government and non-governmental organization reports
were not available in electronic form on-line. It certainly lev-
els the playlng fìeld for scientists and engineers entering pol-
icy arenas that are dominated by those who specialize in
international relations.

When I started my investigation into the sources of black
carbon (soot), the commonly accepted understanding of the
ratio of atmospheric black carbon due to biomass burning,
primarily from cooking, vs. other sources (e.g., diesel
exhaust), was about 50/50. An excellent subsequent study
used neutron-activation analysis to demonstrate that 75o/o of
Asian atmospheric black carbon was due to biomass burn-
ing'o that includes cooking as well as forest fìres (both natural
and man-made). The World Health Organization (WHO)
cataloged the percentage of the population that used solid
fuels in each country.'zl Like the U.S., solid fuels were used by
less than 5o/o of the population of Singapore and Malaysia, but
nearþ half of Filipinos cooked with solid fuels, over 70o/o of
Thais, Indonesians, and Vietnamese, while Lao PDR,
Cambodia and Burma were all over 95o/o biomass burners.
Clearly, this was an ASEAN problem and that made it my
problem.

The good news is that the atmospheric lifetime of black
carbon is only about ten days. That means that if it is not gen-
erated, then the signifìcant contribution of soot to global
warming stops rather abruptly." By corltrast, the atmospher-
ic lifetime of anthropogenic CO, is complicated (the sum of
terms with different time constants'3), but the long-time tail
is probably about 30,000 to 35,000 years.'n Reduction in the
production of CO, will not reduce temperature on multi-cen-
tury timescales, but only reduce its rate of increase-most of
what is already in the atmosphere stays there essentially for-
ever. Other non-CO, climate forcers have lifetimes that are
also significantly longer than black carbon: CH4G2I3 years),
N2O (114 years), CFC-12 (100 years), HCFC-2? (12 years).

WHO data also demonstrated that biomass soot was not
just an issue that impacted global climate change, but also
was a public health problem with a magnitude that was com-
parable to HIV/AIDS, malaria, malnutrition, and disease
related to availability of clean drinking water or lack of sani-
tation. The WHO ranks harmfirl cocik stove smoke as the
fourth worst overall health risk factor in developing coun-

tries. Estimates put smoke inhalation as the cause of 1.9 mil-
lion premature deaths annually, with women and young chil-
dren the most directly affected. Inefiìcient cook stoves
increase the risk of acute respiratory tract infections in chil-
dren younger than fìve.years and chronic respiratory and
heart disease in adults older than 30 years. Globally, almost I
million children are currently dying every year of respiratory
infections induced or exacerbated by the inefficient burning
of solid fuels." Cook stove smoke also contributes to a range
of chronic illnesses and acute health impacts such as earþ
childhood pneumonia, emphysema, cataracts, lung cancer,
bronchitis, cardiovascular disease, and low birth weight.'6

Reliance on biomass for cooking and heating also
increases pressures on local natural resources (e.g., forests,
habitat) and forces women and children to sþend many hours
each week collecting wood. Women and girls also face severe
personal security risks as they forage for fuel from refugee
camps and in conflict zones.

This combination of global climate effects, local health
consequences, deforestation, and violence against women
suggests that a rather large constituency could be built to
support a policy that would encourage the development and
large-scale deployrnent of improved cook stoves. It seemed
that the technological challenges to the design ofclean-burn-
ing cook stoves could be addressed scientifically, and some
such efforts were already underway, but the scale required to
make a significant impact is truly daunting. Three billion
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Fig. 2. The author vísits a thermoacoustìcs laborøtory at the Sustøinable Energy Ræearch Center located at Phranakhon
Rajabhat University in Bangkok, Thailand. At the center of the photo ís Proþsor Woranuch Jangsawang and at the right
is her graduate student, Suiachai Supperm. One year after that vkit, langsawang and Supperm haà successfully con-

structed ønd tested a clone of the Ben & lerry's thermoacoustic ice cream chiller.n

people cook with biomass on roughly 600 million stoves (not
stoves really, but small open fìres with three stones on which
to balance a pot). If the average lifetime of an improved cook
stove is 3 years, then an industry capable ofproducing and
distributing 200 million cook stoves each year would be
required. In 2009, roughly 100 million cell þhones were pro-
duced worldwide.

From research toward the development of a policy
consensus

Nobody at the State Department was interested in cook
stoves when my group of |effersons arrived in fall of 2008.
There was work related to distribution of stoves in refugee
camps that had been tried by the US Agency for International
Development, but their experience with attempts to provide
"improved'stoves was not encouraging. One USAID study
of "improved" cook stoves provided by NGOs as part of a
humanitarian relief effort for residents of internally dis-
placed-persons camps in the westernmost region of Sudan
(Darfur) found the following: "Stove performance tests con-
ducted by the evaluation team revealed that one stove consis-
tently seemed to consume significantly less fuel than the tra-
ditional three-stone fire; several performed slightly better or
slightly worse than the three-stone fìre; and one stove consis-
tently consumed more fuel than the three-stone fi.re. Fuel
efficiency did not increase proportionately with the
cost/design sophistication of the stoves tested."" With the
exception of China, improved cook stove projects in other
countries were also judged to be failures.

By October 2008, there seemed to be several pathways to
address the portion of this problem that might involve the
U.S. and ASEAN. I was fortunate that there were two cir-
cumstances that made the next steps happen very quickly:
The first was that ASEAN has a Committee on Science and
Technology which includes a Sub-Committee on Non-
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Conventional Energy Research (SCNCER). The second was
that the Jefferson program included funds for Fellows' travel
related to their State Department activities.

SCNCER facilitated immediate identification of individ-
uals in each member country who could provide me with
guidance regarding the interest in improved cook stoves
within ASEAN and who could comment on the potential
value of a workshop I was contemplating to assess the current
state of improved cook stove development and to scope the
opportunities for improvement. U.S. embassies were able to
set up meetings for me with SCNCER country representa-
tives J.C. Ho (Singapore), P. Sardjono (Indonesia), and H.
Mokhtar (Malaysia), as well as with Prof. N. T. Kim Oahn, a
Vietnamese national teaching at the Asian Institute of
Technology (Bangkok). She agreed to host the Workshop and
showed me her cook stove lab and the excellent (and afford-
able) conference facilities and campus housing (hotel)
accommodations.

I spent an entire month in Southeast Asia during that
first trip and had the opportunity to visit the ASEAN
University Network Secretariat at Chulalongkorn University
in Bangkok as well as visit and present technical colloquia on
thermoacoustics'as part of the State Department's 'þublic
diplomacy" efforts (see Fig. 2). These academíc visits were
enjoyable for me since there is a natural camaraderie among
academics that was not part of official visits to government
agencies. It also provided the embassy personnel who accom-
panied me with access to those academic institutions. I met
with members of the ASEAN Secretariat in |akarta, and offi-
cials in various science and technology related government
agencies that are similar to our National Science Foundation
in four countries. I learned about their interests and research
infrastructure and solicited their reaction to a cook stove
workshop.

I was also fortunate during the same trip to be a member
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of the U.S. delegation to the 10th ASEAN-U.S. Informal
Coordinating Mechanism Meeting that brings together dele-

gations from all ten ASEAN countries to review progress in
ÃSEAX-U.S. relations and to prioritize future collaborative

efforts. That meeting was co-chaired by l".Ly Foo, the

Director-General of the ASEAN Secretariat, from the

Ministry of Foreign Affairs of Singapore, and by Scot Marciel,

a Deputy Assistant Secretary of State and then U.S.

Ambaìsador for ASEAN Affairs who later became the U.S.

Ambassador to Indonesia. For the most part, I sat silently and

marveled at the skill of these two professional diplomats who

were able to guide all of the parties from eleven different

countries to work together effìciently while maintaining a

congenial atmosphere.
bur embassies were very efficient and would typically

schedule as many as three offìcial visits every day in different

locations. I would be accompanied by a local driver, a"fof-
eign nationali' working for the U.S. embassy who could act as

a iranslator, and usually at least one other U.S. embassy offì-
cial in addition to the embassy's Environment, Science,

Technology and Health Officer. My weekends were free and

that gave me the opportunity to roam around many fascinat-

ing Southeast Asian cities on my o\,vn.

That trip also exposed me to the crisis management

functions performed by the American Services component of
our embaJsies. While in Thailand, poiitical protestors closed

both of Bangkok's airports. I was asked to staff the telephone

banks that were providing information to stranded U.S. citi-
zens. Eventually, I was able to continue my trip by traveling

three hours by car from Bangkok to Pattaya, on the Gulf of
Siam, and flying out of U-Tapao, a former Viet Nam era U.S.

Air Force base that now serves as a joint civil-military public

airport.
I returned to Washington, DC, in December and in

]anuary attended an annual cook stove conference near

Seaule, WA, that was organized by Engineers in Technical

and Humanitarian Opportunities of Service (ETHOS). The

ETHOS Conference brings together academics, representa-

tives of NGOs involved in cook stove development, testing,

and dissemination, as well as many independent folks who

develop stoves by trial-and-error with little theoretical guid-
ance in their own garages. By Februar¡ I was starting to feel

as though I had a pretty good handle on the issues, much of
the technology, and the most significanf players.

Seminars, an International Cook Stove Workshop, and
the Research Roød MaP

Other than the specific source materials (1.¿', no IASA
articles!), the research phase described thus far is not signifi-
cantþ different from what we ordinariþ do when we address

an acoustical research topic. It should come as no surprise

that the education and consensus-building phase of policy-
making is also similar.

Of course, the fìrst activity always involves writing some

document. Since the |efferson Program is run by STAS, the

format of this fÌrst exercise was the "Mini-Briefing'i That is a

two-page summary that was preferred by Dr. Nina Fedoroff,

a very well-respected plant geneticist, molecular biologist,

and science diplomat" who was the Science and Technology

Adviser to the Secretary of State and to the Director of the

U.S. Agency for International DeveloPment from 2007

through 2010. She is currently the president of American

Association for the Advancement of Science. Dr. Fedoroff

would occasionally brief the Secretary of State and liked to

provide that two-page mini-briefìng to the appropriate mem-

bers ofthe Secretary's staff.

Having identifìed the various stakeholders in the related

areas of climate, health, and household energy within the

executive branches of the U.S. government (e.g., Department

of Energy, DOE; Environmental Protection Agency, EPA;

Nationai institutes of Health, NIH; United States Agency for

International Development, USAID; Office of Management

and Budget, OMB, and several offìces within the State

Department), Non-government Organization, NGOs (e.g.,

UÑ Foundation, ETHOS, Earthjustice, World Bank,

Deutsche Gesellschaft für Technische Zusammenarbeit,

Fig. 3. (Left-to-Right) Prof. Alexis Belonio, Director, Appropriate Technology

Center, Central Philippine unitersíry, Iloilo City; the author; Phil Hopke; and Bill

Behn; at the ASEAN-IJ.S. Next-Generation Cook StoveWorkshop held øt the Asian

Institute ofTechnotogy in Pathumthani, Thailand. In the foreground is the rice-

husk burning "fan stove" that was recognized by the Rolex Award for Enterprße

(200g - Environment category) . The fan and elzctronic fan control is visible at the

base of Prof. Belonio's stove. [Photo credit: Rolex Awards/Kirsten Holst']
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Worldwatch Institute, Winroch etc.), and both an established
and nascent appliance manufacturing base (e.g., Philips,
Bosch, BB Shell, Aprovecho, Envirofit, WorldStove, First
Energy, etc.), Phil, Bill and I arranged two seminars held at
State in April2009. As you might imagine, an invitation to a
seminar at the State Department sent by a "senior Science
Advisor" will generate a larger and more positive response
than an invitation from a mere academic. The first seminar
was introduced by Dr. Fedoroff and featured Dr. Mark
Bryden, the president of ETHOS. The second featured Prof.
Kirk Smith, Professor of Public Health at the University of
California, Berkeley. Both had been involved in cook stove
research and related issues for over a decade.

The seminars were very useful in focusing the attention
of the State Department on the policy opportunities that a

cook stove improvement program could provide. It also iden-
tifìed Phil, Bill and me as cook stove points-of-contact for
other interested offices within State and other agencies.

One value of working in Washington, DC, was apparent
during the next phase ofthis effort. It focused on the creation
of the cook stove workshop we wanted to hold in Southeast
Asia to bring together an international mix of experts who
could characterîze the current state-of-the-art and collabo-
rate to identify the way that science and technology could
improve cook stove performance, measure the effectiveness
of those improvements, and open the way to creation of an
industry that could distribute 200 million stoves each year.
Every U.S. government agencywhich might contribute to the
workshop had its headquarters in DC, as did many NGOs.
The excellent, subway system (i.e., the "DC Metro") made it
possible to get around the greater Washington area to hold
face-to-face meetings with potential workshop participants
and potential sponsors. For some of the most relevant agen-
cies, such as NSE DOE, USAID, EPA, the UN Foundation,
and the Wor.ld Banlç we would typically arrange several (as

many as six!) meetings at each of those agencies within that
one year.

The ASEAN-U.S. Next Generation Cook Stove
Workshop was actually held in November 2009, a few
months after I had completed my one year of residence in
DC. We were fortunate to generate financial support for the
Worlshop that included over ninety registered participants
plus a variety of students .from both the Asian Institute of
Technology (AIT) and other Thai universities in the vicinity
of Bangkok. The participation of manyAmericans was fund-
ed the National Science Foundation's Offìce of International
Science and Technology and many ASEAN participants were
funded by State Department Foreign Assistance Funds.
About a third of the participants were self-funded and the
Asian Office of Aerospace R&D (Toþo) of the U.S. Air Force
Offìce of Scientific Research provided funds directly to AIT
for their support services. In addition to the US, other coun-
tries represented at the workshop included Brazil, Cambodia,
Canada, China, Egypt, India, Indonesia, Malaysia, Nepal, the
Philippines, Singapore, Swaziland, Thailand, and Viet Nam.
Figure 3 shows the workshop organizers with Alexis Belonio
from the Philippines, who developed a clean-burning rice-
husk stove. Papers were presented in sessions that covered
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the current state-of-the-art, stove characterization and test-
ing, combustion and fuels, utilization of stove waste heat for
electrical co-generation, sensor needs, scale-up, and design
for large-scale deployment. There were also several "break
out" sessions to which each participant was assigned to dis-
cuss the session topics and then present the results of those
discussions to all other participants.

The Reseørch Roød Møp, a report that Phil, Bill and I co-
authored summarizing the Workshop's findings was pub-
lished in March 2010.'" Although the production of a 48-page
report required a signifìcant effort, such a detailed document
was important to nucleate action by other U.S. government
agencies and the UN Foundation, focus efforts on the rele-
vant scientific and technological issues, and provide an eco-
nomic justifìcation for the required investment.

Cumhoc ergo l,ropter hoc (Correløtion does not i*ply
cøusation)

It will never be possible to determine accurately the.
impact of the work that Phil, Bill, and I did to stimulate poli-
cies and programs that support the development and deploy-
ment of improved cook stoves. Although we were the first to
promote this issue within the State Department, it was clear
that the issue was gaining visibility within the foreign policy
community through the simultaneous efforts of many others
as well. A very good article appeared inThe Economistwhúe
I was in M?laysia,'o and the following year, Wallack and
Ramanathan published an article on "The Other Climate
Changers" in Foreign Affairs:3,

It is true that Secretary Clinton announced the creation
of the UN Foundation's Global Alliance for Clean Cook Stoves
during the (Bill) Clinton Global Initiative3'? at their annual
meeting in New York City on September 2I,2010, which
coincides with the opening of the UN General Assembly. It is
also true that the State Department nowhosts the Cook Stove
Interagency Working Group (CIWG) that is charged with the
coordination of all U.S. government agency participation in
the UN Foundation's Global Alliance, and that facob Moss,
formerþ the head of the Environmental Protection Agency's
Partnership for Clean Indoor Air, has moved to the State
Department to head the CIWG. Bill and I continue providing
our input as members of CIWG and I continue to serve as a
member of the Global Alliance's Technology and Fuels
Workng Group. I have to admit that these facts do demon-
strate a major change in the State Department's involvement
from 2008 to 2010 and I like to think that PhiI, Bill, and I
played an signifìcant role in that transformation.

You also cannot underestimate the influence of lucky
coincidence in policymaking. The current Chief Science
Offìcer for the U.S. Department of Energy's Office of Energy
Efficiency and Renewable Energy (DOE/EERE) is Dr. Samuel
F. Baldwin. After receiving his Ph.D. in Physics, Baldwin
went to West Africa and worked on cook stove improve-
ments. That experience resulted in him writing a 300-page
manual entitled Biomass Stoves: Engineering Design,
Development, ønd Dissemination.s3 It applied basic thermody-
namic and heat transfer science to this problem and has been
translated into French, German, Italian, Portuguese and



Spanish. Dr. Baldwin attended the ASEAN-U.S. Workshop
and hosted his own DOE Biomass Coolcstoves Technical

Meeting in |anuary 2011 in Arlington, VA," to initiate a fìve-
year, $12.5M program to address the technical barriers to the
development of low emission, high-efficiency cook stoves.

Needless to sa¡ having Dr. Baldwin in a senior position with-
in the Department of Energy was crucial to their ability to
apply the considerable infrastructure of the DOE to this
issue. It also appears that the National Science Foundation
will be targeting an effort in this area under a recently
announced NSF-Wide Investment Area entitled "Science,

Engineering and Education for Sustainabilitt''' that may rep-
resent as much as 15%o of the NSF program investments.

As an acoustician, at this point I think I can safely say

that Phil, BilI, and I were both making waves and riding
waves in cook stove and climate related policyrnaking.

You have passed this test
This is a rather long article. If you have read all the way

up to this point, you probably have a (latent?) interest in the
application of science and technology to policymaking. The

|efferson Science Fellows program is small and focuses on a
rather specialized (fairly geriatric) group: tenured senior fac-
utty. It is not the only way to enter the national policymaking
process. A similar State Department program, called the
Franklin Fellowship Program, is directed toward recruitment
of mid- to upper-level professionals (quasi-geriatric) from
both private-sector and non-profits with a broad range of
backgrounds and experiences, not just scientist and engi-
neers." I am even aware of one case where one spouse was a

|efferson and the other a Franklin with both spending the
year together in Washington, DC.

The largest and oldest program that brings scientists and
engineers into both the legislative and executive branches of
the Federal government is the American Association for the
Advancement of Science's (AAAS) Science and Technology
Policy Fellowship Program. The AAAS, founded in 1848, is the
world's largest general scíentific society and the publisher of
the weekly Science magazine, which has the largest paid circu-

lation of any peer-reviewed general science journal in the
world. Starting in 1973, the AAAS has sponsored a program
that has placed over 2,000 scientists and engineers in tempo-
rary positions within the Federal government." Many of the
AAAS Fellows are fresh from graduate school, although there
are a significant number of mid-career professionals who enter
their program. In 2008, 163 Fellows were brought into the pro-
gram with 130 going to the Executive Branch and 33 going to
Congress. Their ages ranged from 26 to 66, with equal num-
bers of females and males."

Unlike the fefferson and Franklin programs (so far),
many of the AAAS Fellows spend several years in the pro-
gram and then remain in government service. After nearþ
forty years, many of the former AAAS Fellows have reached

high levels. Congressman Rush D. Holt, who received a Ph.D.
in Physics, got his start in policymaking as AAAS
Congressional Fellow (1982-83) serving in the offìce of
Congressman Robert Edgar (D-PA) and was an arms control
expert at the State Department before deciding to run for the
congressional seat he has held since 1999.

In addition, several professional societies sponsor AAAS
Fellows. Among them are the Acoustical Society of America,
the American Physical Society," and the American Society of
Mechanical Engineers, and the Institute of Electrical &
Electronic Engineers.no Sam Baldwin was an AIP/APS
Congressional Fellow (for Senator Paul Tsongas) the year
prior to Rush Holt's AAAS service and, as mentioned earlier,
Bill Behn was an IEEE Policy Fellow.

Epilogue - Maþe acoustics does have something to
contribute to cook stoves

Many researchers have demonstrated that fan-assisted
enhanceá convection can substantially reduce biomass-burn-
ing cook stove emissions, reduce fuel consumption, and pro-
vide some control over the stoves heating power (known as

the 'turn-down ratio")."'n'Today, there are several commer-
cially available "fan stoves," most notably the Philips
Woodstove" and the First Energy (formerþ BP) Oorja,* that
requires processed fuel pellets. Both stoves require electricity

Fig. 4. Tuo prototype proof-of-concept therrnoacoustic elecffical generøtors desígned to etctract a small amount of hmt from biomass-burning cook stove to generate elec-

tricity in uillages that do not have access to electricity. (Left) Development of this prototype was supported by the P. S. Venekbsen Research Foundation

(www.veneklasenresearchfoundation.org) and used a ceramic stack in a standíng-wave thermoacoustic engine to drfue a commercial 4" electrodynamic speaker using air at
atmospheric pressure and elec'tromagnetic radiation to tTansport heat from the stove to the hot-end of the stack.^ (Right). A more sophisticated traveling wave thermo-

acoustic engine constructed by Aster, in the Netherlands uses four regeneraujrs and I heat exchøngers to convert heat of a stol)e ;nto ebctricity. This one is designed to pro-

duce 50 watts of electric power. The Fuek from Agriculture in Communal Technology (FACT) Foundation is supporting this ffirt (www.fact-þundation.com)
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to run the fan.n' Of the 3 billion users of biomass-burning
stoves for cooking, the majority do not have access to elec-
tricity.

Cook stoves typically produce between 4 kW and g kW
of heat and a properþ-designed convection-enhancement
fan would tfpicaüy consume less than 2 watts of electrical
power. Obviousl¡ it does not take too much imagination to
realize that a small hea¡ engine could convert a small amount
of that heat to electricity. Although rather inefficient and not
well-suited to the available temperatures (T¡o, > g00 "C),
recent att¡mpts have been made tã run a fan fiöm electricity
generated by a thermoelectric module.a$ There have been
other approaches using steam generation,tr,ze but recently
there has been considerable activity and some preliminary
successes with thermoacoustic co-generation.aT'ae Fþre 4
shows two prototype thermoacoustiã engines that us=e elec-
trodynamic linear alternators to generate electricity from
cook stove waste heat.
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