


Bias Against the Mundane

The prejudice against research on mundal -
topics has created a conceptuakrdon | :
sanitaire within many disciplines. In energ)
and development research, it appears a
disproportionate focus on advance
combustion systems, commercial fuels, a §
large centralized power facilities, eve §
though more than 3 billion people rely o & ',
wood, charcoal, and other biomass fuels - "
the bulk of their energy needsln the
agricultural sciences, it appears as
emphasis on genetic manipulation of crt
varieties and idealized test-plot trials, |
contrast to the relatively few on-farr

. . i In Kenya and in other developing countries, the vast majority of health problems
studies of S|mpler technologles that refle stemfrom*“ mndane” factors such as poor sanitation and indoor air pollution.

the actual constraints on subsistence and

small-scale farmersin development and resource economics, it manifests itself in the focus on
products traded in formal markets as opposed to those produced and consumetitodalglopment
policy, it is seen in the emphasis on multibillion dollar institutional loans as opposed to support for
small-scale, local-level credit ventures like Bangladesh’'s Grameen Bank, whose approach has prov
very successful but which initially met with stiff resistance from the World Bank. In the humanities and
social sciences, therdon sanitaire shows up in the focus on “primitive,” exotic, and distant societies
as opposed to more proximate communities that combine often disparate populations in less tidy soci
economic, and political networkSEven in ecology, which has made important strides in practical
conservation-oriented research, the prejudice is reflected in the preponderance of studies of “virgin”
climax forests as opposed to the commegcessionanosaics associated with human influentes.
These everyday topics are not wholly neglected, of course, but the attention they receive is small
relation to the critical role they play in determining whether particular resource-management practice
are sustainable or riét

This article argues that the major obstacles to developing sound environmental practices are not
principally technological (although expanding our research efforts in that area is critically important).
Instead, the primary stumbling block is the lack of integrative approaches to complex systems an
problems. A mundane example—efforts to improve wood- and charcoal-burning
cookstoves—illustrates the important advances that are possible from integrating scientific
engineering, and social science research with very practical implementation programs. The article the
discusses five broad misconceptions and prejudices that have impeded research on sustaina
development. It concludes with a set of policy recommendations intended to generate debate and mc



mundane science from a peripheral to a central position in approaches to environmental and soc
sustainability.

Cookstoves for the Poor

The history of efforts to . TS
. . Table 1. Most Common Diseases, Laikipia District, Kenya, 1993
improve cookstoves provide

an excellent case study of th Disease Cases Rep Percentag Proximate cause(s)
. Respiratory infections 80,562 33.8 Cooking fires, smoking
role mundane science could . N . .

) ) Malaria 35,986 15.1 Living in marginal environments
play n promoting skin Diseases 19,959 8.4 Cooking fires, poor sanitation
sustainable development.Accidents 9,450 4.0
Thouah often lost to view Diarrheal Diseases 9,035 3.8 Poor sanitation

g } ’ Urinary Tract Infections 8,655 3.6 Lack of basic medicine
the use of biomass fuels iSintestinal worms 8,204 3.4 Poor sanitation, poor food storage
one of the most important Rheumatism 7,776 3.3
. . Eye infections 6,831 2.9 Cooking fires
ISSues on tli]IS area. Suc ar infections 6,433 2.7 Cooking fires, lack of basic medicine
fuels comprise 40 to 60 other diseases 45,390 19.0
percent of total energy Tota 238,281 100.0

consumption, both industrial SOURCE: Unpublished data compiled by the Laikipia regional office of the Kenyan Ministry of Health

and domestic, in many developing nations. Household cooking alone accounts for more than 60 perce
of total energy use in sub-Saharan Africa (exceeding 80 percent in several countries). Further, sor
poor families spend 20 percent or more of their disposable income on wood and charcoal or devo
upwards of 25 percent of their household labor to collecting Wbimefficient combustion of these
traditional fuels results in high concentrations of pollutants that cause acute respiratory infections
These infections, in turn, are the most pervasive cause of chronic iliness in developing nations and t
culprit in an estimated 4.3 million deaths per yéar.

Efforts to improvecookstoveefficiency and reduce pollution (along with making the stoves
inexpensive and easy to use) have a long and at times tortured Histanyy of the classic problems
with development efforts—the overemphasis on technology in isolation, the inapplicability of
laboratory trials conducted under ideal conditions, and insensitivity to gender and householt
dynamics—were encountered in cookstove desigd dissemination programs. Progress has been
made, however, by integrating the efforts of engineers, ecologists, sociologists, economists
government agencies, members of professional development organizations, and non-governmental &
community groups.Hor details, see the box on page 4) Stove programs have led to the dissemination
of more than 120 million stoves in China (reaching a remarkable 60 to 70 percent of all households
several million stoves each in India, Sri Lanka, and Bangladesh, and hundreds of thousands in a numl
of African nations, including almost 1 million in Kenya, where more than 50 percent of urban
households and 10 percent of all households, use improved S&t®ssteady and sufficient funding
for such projects has been difficult to obtain: Fewer than 200 projects have been undertaken during t
last decade, most with budgets of only thousands or tens of thousands of*dollars.



Funding constraints not withstanding, cookstove programs have been the focus of or impetus
behind a remarkable array of scientific, economic, environmental, and methodological advance:

Beyond the direct impacts on fuel use, indoor air pollution, and household economics, the

detaile

household analysis necessary to evaluate impacts and design optimal adoption strategies he
contributed to innovations in participatory rural appraisal techniques and gender-sensitive and opel
ended interviewing, as well as to new theories of networking, communication, and the diffusion of

innovations® Designing and disseminating better cookstoves has stimulated new work

on low

IMPROVING COOKSTOVES

Worldwide, nearly 3 billion people cook their meals over open fires or on simple metal canisters that utilize biomasshfasls suc
wood, charcoal, dung, and crop residubsterms of energy use, these cooking systems are very inefficient, often delivering afs little

as 10 to 20 percent of the potential heat to the cooking pots. As a result, people in rural areas spend an inordinateiamo

unt of

gathering fuel, and forests and soils are suffering from excessive removal of combustible materials. Traditional cookesygrealcti

also highly polluting, creating serious health problems in developing countries.

Since the 1970’s, international aid organizations have been promoting the development of cleaner, more efficient &motketo
developing world, and a few hundred individual projects are now under way in more than 50 céiitini@sgh recent efforts have
been reasonably successful, the process was by no means as simple and straightforward as originally anticipated. Hrofessi
number of fields have had to overcome significant technical and social problems to design, produce, and dissekstates
suitable for a variety of local conditions.

From an engineering standpoint, the new stoves had to meet four requirements: to maximize fuel combustion by maiigtainin|

ves

bnals

ga

temperature and an adequate supply of oxygen; to maximize radiative heat transfer to the pots by keeping them closegptthe flam

maximize convection by circulating as much of the hot gases over the pots as possible; and to maximize conduction
insulation. In addition, to be readily accepted by the public, the stoves had to be inexpensive, easy to use, and ackfieelgo
foods, and cooking methodis.

The development of th@ko stove in Kenya illustrates the difficulties inherent in meeting such diverse requirements.jikoas a
charcoal burning metal stove shaped like an hourglass, the upper portion of which has a ceramic insulating liner. Ithbp$2
(U.S.), uses 1,300 pounds less fuel per year, and saves urban households as much as $65 per year (one-fifth the avecages
in Kenyan cities). The initial designs had serious flaws, however: The stoves were unstable, burned too hot, and thedidmeni
match the size of most cooking pots. In addition, they were too expensive for the rural households to whom they werdginmg
marketed.

These problems were ultimately solved through a combination of additional technical research, consultations with local

craftspeople and potential users, and the development of less expensive, wood-burning versions for rural households Some ¢
earliest designs were done not by engineers but by aid workers with little technical background

mistaken belief that appropriate technology was simple technélédgyit turned out, an extensi
research program was necessary to determine the physics underlying such “simple” stoves, and
the final design required much trial and error. Suggestions from users have been critical to devg
more efficient, commercially viable model capable of performing well in the home as well as
laboratory.

Today, hundreds of local craftspeople manufacture some 20,000 stoves per month, and more th
million are in use throughout Kenya. Variants of jHe are also finding their way into other Afric
countries, and a diverse array of stove development efforts is under way in Asia and Latin Am
well.

~ Ajiko cookstove

1. For a more extensive account of cooking practices and stove development, see D. M. Kammen, “Cookstoves for the DevidpSuettitic
American, July 1995, 64; and D. F. Barnes, K. Openshaw, and R. van dekizsMakes People Cook with Improved Biomass Stoves?, Technical
Paper No. 242, Energy Series (Washington D.C.: World Bank, 1994).

2. Barnes et al., note 1 above, pages 39-44.

3. S. R. Connors, “Wood-Conserving Cookstoves,” unpublished paper.

4. H. Krugman,Review of Issues and Research Relating to Improved Cookstoves, IDRC-MR152e (Ottowa, Canada: International Developm
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temperature combustion and materials science and provided pointers for technology disseminatic
efforts in a variety of field$) Stove programs also contributed to the surprising discovery that indoor
environments are the most important source of human exposure to pollutants in the rural area of ma
developing nation®. (These programs were part of a concerted effort to explore previously neglected
small-scale or diffuse sources of trace-gas emissions, including rice paddies and the production
charcoal by pyrolysis—all of which turned out to be globally insignifiéarithis is a remarkably large
amount of research to stem from a mundane topic and a modest investment.

Mundane science programs such as those involved in cookstove research, development,
dissemination, and analysis are rare but not unique. The development of oral rehydration theray
(ORT) for cholera and other diarrheal diseases involved a similar mix of laboratory work on the
linkages between glucose and electrolyte transport in the small intestine and field studies on tr
misconceptions in treatment strategiekike cookstove research, “the history of ORT reveals an
extraordinarily long path to discovery followed by an ongoing struggle for legitimacy and
implementation... and [illuminates] the conflicts between ‘high’ and ‘low’ technolétynbther
example, that of “mundane economics,” is described aenldeof the article ithe boxon Grameen
banking.

Five Fallacies

As the guotation from Benjamin Franklin at the beginning of this article attests, lack of attention to
mundane science is a long-standing problem. It shows up in contemporary research generally, and
environmental science and resource sustainability work in particular, in the form of five key fallacies:
Mundane science is antiscientific in spirit; the greatest overall returns come from basic rather tha
applied research; at best, mundane science is simply an application distinct from (and potentially i
conflict with) basic research; mundane science is subjective, while basic science is objective; an
mundane science has more to do with society than science.

The first fallacy is that an emphasis on mundane science amounts to a rejection of scientific and
technological progress. In reality, the dichotomy between science and mundane problems has mc
often been due to mainstream scientists’ lack of interest in such problems than to attacks from tf
“fringe”. A good example of this is the “appropriate technology” (AT) movement spearheaded by E.F.
Schumacher, which focuses on the design and practical implementation of inexpensive windmills
latrines, bicycles, and other tools of everyday life, particularly to help the*bdoademics and
development planners pursued AT in the years following the OPEC oil embargoes, but it later droppe
out of the international development mainstream despite its great relevance and cost-effectivene:s
Instead of emerging as a research and policy ally of development planners, AT necessarily evolved in
an opposition movemerit.

The perception that efforts to broaden the mainstream view amount to a rejection of science is belie
by such examples as the “peasant science” movement in the Philippines called MASIPAG. Thi:
alliance of farmers has rejected the packages of rice varieties, fertilizers, pesticides, and directe



development offered by the International Rice Research Institute (IRRI) because these packages gi
them too little control over the management, quahtyd timing of their yields. Instead, MASIPAG
farmers, in collaboration with researcher<
from the University of the Philippines ir
Los Bafios, have adapted modern methc
of crop hybridization to develop rice
varieties that meet their own criteria fc
cost, yield, disease resistance, soil impe
and tasté® In other words, MASIPAG |
farmers have employed IRRI's ow
technology to meet local needs ar
development concerns not satisfactori
addressed by IRRI. This example sho\
that rejecting particular scientific |
programs, which are embedded
particular economic and political context Rem.archer.softgq.fajlto'understan.d thesophistication of trad.itional practices such

as this Pakistani villager’ s use of different biomass fuels for different purposes.
IS not a rejection of science per se.

The second fallacy assumes that science is a zero-sum game where investment in anything but
traditional basic research reduces the chance of breakthrough discoveries. This view is based more 0
culture of entitlement than on scientific reality, however. Greater applicability of scientific research has
historically not only generated new hypotheses and research directions but has also increased financ
and political support for research in general. The popularity of (and financial support for) most
scientific fields is tied to their periods of practical importance. Examples include petrology and geology
(following the demonstration of accurate methods for locating subterranean natural resource deposit:
nuclear physics (following the Manhattan Project), and molecular biology and computer science
(following the commercialization of applications in both of these figlds).

< The third fallacy—the perceived tension

between basic and applied research—is partly
a product of post-World War Il research and
development policy formulated by Vannevar
Bush, director of the U.Sgovernment’'s
wartime Office of Scientific Research and
Development? Bush constructed his famous
blueprint for postwar science policy around
the ideas that “basic research...is the
pacemaker of technological progress” and
“applied research invariably drives out
pure.”® In part because of this formulation,

Worldwide, more than 3 billion people cook over open fires or highly inefficient
and polluting stoves. basic research has flourished over the past






The fifth fallacy is that the mundane aspects of development have more to do with society than wit
science. For example, the vast majority of the research related to the Green Revolution has focused
food production rather than storaged postharvestistribution because the former is considered part
of science while the latter is not—even though as much as 40 percent of some harvests is lost
spoilage, corruption, and inadequate infrastructlifdis preference for research on plant hybridization
and molecular biology instead of the mundane issues of food storage, equity, and security epitomiz
the technical-fix approach to science and development. Even more important, it suggests why the lir
between science and nonscience has been drawn where it has: Mundane questions often threaten
status quo, while esoteric issues do not. The most threatening questions of all, of course, are why this
the case and what can be done about it.

Lifting the Vell

The case of cookstoves is representative of a number of initiatives in mundane science, includir
the design of delivery systems for oral rehydration therapy, participatory methods of rural resourc
accounting and management, and microloans for the*p®be challenge is to legitimize and expand
this philosophy and the type of work to which it leads.

There are a number of ways to give such initiatives a larger role in research and policy d&cisions
These include giving much more support to academic-industry and academic-practitioner partnership
extending academic boundaries to encompass the entire range of human-environment interactior
breaking down the often antagonistic division between development professionals and academi
instituting a more open review process for development publications, projects, and institutions
removing the barrier between development planners and the intended beneficiaries or loce
populations’® and addressing the frequently counterproductive tension between pure and applie
research. The primary obstacles to implementing these proposals are cultural and institutional, n
scientific. Expanding our commitment to mundane science requires that we overcome a Catch-2.
however: Mundane issues generate little interest until a crisis emerges, at which point a solution
expected at once because the problem appears to be so simple. Unless we overcome the bias ag:
mundane science, we will be wedded to shortsighted, partial solutions to emerging issues i
development and the environment. Serious research requires a commitment to sustained periods
training, preparation, and support, which mundane science rarely receives. A valuable principle to us
in the design and evaluation of sustainable development initiatives is that of use-inspired basi
research, which—however basic the science involved-has a clear focus on appfitatiensobust
output of Benjamin Franklin himself—spanning the fields of architecture, fluid dynamics, physics,
shipbuilding, navigation, and weather forecasting—is testament to the benefits of combining mundan
and theoretical research.



MUNDANE ECONOMICS: GRAMEEN BANKING

An illuminating example of the application of mundane science to sustainable development is provided by the GrameBaBzalaxh,
which pioneered the extension of small amounts of credit to the' fderbank was the brain child of Muhammad Yunus, a professor of economi
in Bangladesh. Yunus began by reversing the traditional relationship between the poor and large lending institutionabisteptiaw to make
the poor more creditworthy, he asked how banks could be more responsive to their needs. Whereas the assumption in stticalledigtion
programs was (and often still is) that the poor cannot be trusted with money, Yunus assumed that they could and that ab&ety foanot
making this possible. At the heart of the Grameen Bank’s solution to the problem is the “lending circle,” typically afirewponfien who jointly
manage and guarantee their loans. Through these circles, the bank first educates borrowers about money managementi@redcnoaiisca
development and then makes small loans to them, usually no more than $20 (U.S.) per household the first time. When thédenm@paid these
loans, they become eligible for larger and larger ones, culminating in housing loans of several hundred dollars. ImaWeased)orrowers
proceed at a pace determined by their own capacity, not the needs of the lender. The combination of the Grameen Barétpleysisieducation
program, and its reliance on lending circles has resulted in a phenomenally high 98 percent loan repayment rate, whibk extecesteived by
commercial banks even in developed countries (to say nothing of that of multilateral development banks). Indeed, the Giasnagpr@zch to
alleviating poverty has been one of the most successful in contemporary development history. Whereas the bank begaofwithmoaashan
$50 each to some 20 families, it now operates in one-half of Bangladesh’s 30,000 villages, making loans of more tham$40huailly.
Furthermore, the bank’s approach has been emulated in many other developing (as well as some developed) countries.

Grameen'’s basic strategy is now being extended beyond banking, providing a new model for development. Yunus andéssareligagning
to adapt the concept of collective resource management to meet a variety of needs, including giving the poor accesstecnieunitations
technology (e.g., cellular phones and the Internet) and providing solar and wind energy infrastructure to isolated orcoeyieetities. Such
projects, of course, are met with skepticism—just as the Grameen Bank’s lending policies initially were. Indeed, theé bawlisoinaBangladesh
have never stopped doubting Grameen's viability. Over time, however, their doubts have become increasingly irrelevant.

Grameen'’s expansion of the market for sophisticated technology among the poor will make it even easier for thesutthdktdinology.
Historically, every time sales of photocells, cellular phones, windmills, laptops, and so forth have doubled, unit protakEnhavehly 20
percent Grameen has opened the door to these and other technologies and services among the poor, which, combined with impimeeedicce
will spur locally controlled (as opposed to aid-driven) development and (ideally) local commercial activities.

The Grameen approach, of course, is not without its problems. Ironically, some of them stem from its very successnagntitestinterest it
has generated. In recent years, there has been a flurry of popular articles, academic studies, and development reparteen tppfdach,
culminating in a Microcredit Summit in Washington D.C., in February 1997, which set a goal of “expanding microcredit t6at06frtie world’s
poorest families* This ambitious goal will require a huge expansion in human capital. As the Summit Declaration noted,

[f]ield experience has shown that one field worker can serve 200 borrowers. Assuming this staff-client ratio, 500,000 field workerswill be needed in
order to serve 100 million clients. If one assumes a dropout rate during training of 15 percent, the total number of intakes of trainee field workers
should be 575,000.°

While the Grameen Bank’s achievements show that village-level organizing on this scale is pibesildtso suggest that not just any
organization can accomplish it. The Grameen Bank grew slowly over a period of 20 years, and a number of the originalave mowelsp
managers. Now, however, the bank is attracting attention—and funding—from the world bank, large commercial banks, aatés&. adap
European aid agencies. Their desire to inject hundreds of millions of dollars into small-scale lending may come withieunt thegdecade build-
up of human capacity, educational programs, and local accountability that have characterized Grameen’s lending. Tooeofienattans come
with demands for instant returns and sound-bite successes, a constraint that precludes the careful learning so esseegizktsuBeass. In fact,
the potential for trouble is not confined to the big lenders, as the declaration of the Microcredit Summit makes clear:

It isimportant to recognize that many NGO’swill need to dramatically change their approaches, capabilities, and systems if they are to be successful
in microcredit. Microcredit needs to be approached as a socially responsible business, not as charity or social welfare. It is difficult to incorporate a
successful microcredit programinto an institution that has a relief, social service, or paternalistic approach or helping the poor.”

If properly implemented, however, the Grameen concept could serve as a basis for community development in which meggnohthences
in technology and participatory planning come together. This simple—and classically mundane—concept, adapted and devglopdtithide and
applied process, offers fresh insight into—as well as a theoretical challenge to—much of traditional development economics.

1. Current information on microcredit activities and the Grameen Bank may be fduttyl/atiebwrite.com/partners-bsbdc/micrnews.htm
2. Ibid.

3. L. Argote and D. Epple, “Learning Curves in Manufacturirggience 247 (23 February 1990): 920.

4. See the Microcredit Summit Declaration and Action Pldrtat//www.igc.apc.orag/results/Declaration.htpreamble, paragraph 1.

5. Ibid.

6. Ibid.

7. Ibid.
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