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A Note to the Readers
To give the readers an opportunity to

experience what Dr. Machiraju is talking, Eco
Foundation is placing this article on their web site.
Please visit: http://www.ecofounadation.org
- Editor

1. From 30 Years to Now
Nearly 30 years ago, I was involved in

developing an educational program in American
Samoa. As I watched the Samoan ways of
respect for land, community, and environment
and the way they lived, my personal awareness
for these elements was heightened. At that time I
was calling Los Angeles, California my home.
(www.losAngeles.thelinks.com). Los Angles was
one of the major smog ridden places in USA. So
the travels to American Samoa back and forth
further underscored the importance for me about
why we must think and act differently if we are to
have a sustainable future, if at all. These days,
common terms in our lexicon are opportunity,
exploitation, growth, return on investment, strong
economy, efficiency, economic engine,
development and such.

Many experts tell us that the era of
industrialization is behind us and now we have
entered the information economy. Under the
information economy, we have a model for
pushing those above words with their underlying
intention at breakneck speeds around the world.
Even as recently as ten years ago, when people
asked me where American Samoa was I had to
describe the location in general terms. Now, I can
simply suggest that you look at www.ipacific.com/
samoa/samoa.html using any computer with
Internet connectivity and a web browser! You can
learn about American Samoa as much as you
want by further searching the net. There are maps
to show the location, words to describe it, pictures,
digital movies and one can even remotely
manipulate a camera and look at sites in
American Samoa, all without leaving your
computer. Now one can live in American Samoa
and run an e-business via the Internet!

2. IT and Sustainability
Information is replicable and non-depletable

resource. Information technology is being rapidly
woven into the fabric of our society and it is yet
another promising technology for shrinking the
globe and to increase the quality of life.  The
question that I want to pose here is this.  How can
we apply IT to sustain our environment? We need
to collectively and consciously act in developing a
point of view towards applying IT to address
sustainability.

The United Nations World Commission on
Environment and Development in 1987 defined
sustainability as “development that meets the
needs of the present without compromising the
ability of future generations to meet their own
needs.”

3. The Challenges3. The Challenges
According the Institute for the Future’s report

(www.iftf.org), “over the next 20 years, we face
major economic, social, and environmental
problems, including:
• Population - 2 billion more people.
• Poverty - the poorest 60% of the world’s

population receive 6% of the annual income.
• Depletion of natural resources - we hit a

resource wall somewhere between 2015 and
2050.

• Global climate change - increased weather
variability and unpredictable climate shifts.

• Mass extinction of species - one-fifth of all living
species could disappear within 30 years.

Since information technology (along with other
technologies) creates opportunities to change the
basic profile of the social and natural environment,
here I will put forth some notions about how IT
can be used to further sustainability.  I invite you
to add your own perspectives and extend the ideas
I am proposing here.

4. Collective IQ and Inter-disciplinary
Thinking

Douglas Engelbart is regarded as one of the
most powerful thinkers and inventors of many of
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the computing concepts that we use today
(www.bootstrap.org). The idea of hyperlinks in
documents, mouse that we use to manipulate the
cursor, windows for documents and most
importantly the idea of “augmenting human
intellect” with these technologies for extending
the reach of the human being continues to be his
lifelong dream. Recently, Engelbart wrote,  “In
my view, the concept of collective IQ and its
improvement needs to become a core focus and
challenge for society. Although much attention is
now given to the challenges and opportunities of
e-business, the organizations, regions and
countries that adopt the most effective, large-
scale strategy for becoming collectively smarter,
will enable broad improvements. The concept of
high collective IQ will, therefore, vitally affect every
aspect of governance, security, economy,
education, health, business and other societal
services” One of the fundamental ways to start
working at collective IQ is to create dialogue by
bringing people from different walks of life,
different interests and expertise.

5. We need a Dialog
David Bohm, a theoretical physicist, has the

following to say about what dialogue is: “A key
difference between a dialogue and an ordinary
discussion is that, within the latter people usually
hold relatively fixed positions and argue in favor
of their views as they try to convince others to
change. At best this may produce agreement or
compromise, but it does not give rise to anything
creative.” More on dialogue can be found at
http://www.muc.de/~heuvel/dialogue/index.html

Policy makers, end-users, designers,
computer scientists, information technologists,
sociologists, anthropologists and engineers
should gather around the table to talk and work
together to create solutions. Mutual respect for
each other is essential for this happen. Advocates
of information technology need to hear what the
local people say their issues are. If quality of
drinking water is a problem then the team needs
to look at a way the quality of water can be
improved using technology. Information
technology must be able to take away “existing
pain” so that people can see the resulting gain.

Few years ago, I initiated a project on
information technology for healthcare, a project
in Rajasthan, India under the sponsorship of
Apple Computer and the Ministry of Health,
Government of India.(http://pcd.stanford.edu/hci/
courses/cs547-abstracts/960517-graves.html)
(http://www1.acm.org:82/sigs/sigchi/bulletin/

1998.2/graves.html). One of the first things we did
was to bring in the healthcare workers from the
State of Rajasthan into the design conversations.
CMC became our local research partner in India.
The result of this effort was a solar powered, pen-
based device that supported Devanagari script. It
is the dialogue with the ultimate end user (in this
case the healthcare worker) and involvement of
designers along the side of engineers that drove
us to use solar power and Devanagari script
support  - something that is not likely to happen if
the design is driven only in a research lab without
user and designer involvement. Incentives need
to be put in place for dialogue to happen. In the
United States, the Environmental Protection
Agency has a group called Reinvention for
innovative Technologies. (http://www.wpi.org/epa/
refit/) Their goal is to strengthen incentives for the
development and use of promising new
technologies.

6. The Need to Think Outside of the Box
We need to get over the idea of putting

computer terminals and internet connections in

rural areas and then assuming that those acts will

create sustainable development. Giving everyone

an e-mail address in the rural area won’t do it. In

the 70’s, people used to talk about paperless

offices. The idea was that with the advent of

computers, paper would not be needed. That has

not been realized. Not yet anyway. How can we

mine the common sense of the people and

particular sense that some of us have developed

through formal education to create a partnership

and to apply it to suit the context? Perhaps locally

customized web portals with relevant information

for local people with access in local languages

might be one way to go? How about creating local

Internet kiosk/stations that also have television

integrated into them? This creates an “interactive”

element to television programming where

something like “Krishi Darshan” comes alive with

many people from around the country or from

around the world for that matter bringing their

knowledge and perspectives to address a very local

issue for a village?

7. Informed People Means Informed
Actions

Informed people conjure up images of
“education” and creation of behavior change
programs. If we apply the “out of the box thinking”
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to traditional education programs, perhaps we will
arrive at a way to inform people.
(http://www.newhorizons.org/positivetrends.html)

What I am talking about here is to create a
sense of a “systems view” and the idea of what
happens if we begin to think. The notions of how
to think itself should be part of the daily practice
( h t t p : / / w w w . n e w h o r i z o n s . o r g /
positivetrends.html#thinkskills).

Once again, let me share a quote of David
Bohm on the importance of thinking as a whole.
“If [man] thinks of the totality as constituted of
independent fragments, then that is how his mind
will tend to operate, but if he can include
everything coherently and harmoniously in an
overall whole that is undivided, unbroken, and
without a border then his mind will tend to move
in a similar way, and from this will flow an orderly
action within the whole.”

8. Asking Ourselves if Our Acts Help or
Hinder Sustainability

Our current management model is a
transaction based one and we need to shift this
into an ecological paradigm. In an ecological
paradigm,
• The concept of bottom line profit needs to be

broadened. Acts of corporate good ought to
reflect in the profit and loss statement through
some new indices (Nobel Laureate Amartya
Sen’s new book entitled Development of
Freedom, published by Aflred P. Knopf
contains an extensive treatment of these
concepts)

• Instead of pursuing value chains we need to
think and act in terms of value webs.

• An ecology of innovation needs to be built
(About 9 years ago Plague broke out in Surat.
Thousands of businesses were shut down and
there was great panic. In 1999, Surat is
considered as one of the cleanest cities in
India. In 1995 a new commissioner entered
the scene and initiated unprecedented
changes. Now, the people of Surat at large
have become part of the fabric of the change
and an “ecology of innovation” is in place).

• Practice an open culture and learn to thrive
in an interconnected world.

• The IT that we use today need to be audited
for “sustainability rules” with the same sense
of urgency the way the Y2K problem has been
addressed.

• Eco-friendly branding of products and
services.

When the ecological paradigm becomes part of

the blood stream of every organization and culture,
it will become part of the individual ethos to ask
the question about contributing to sustainability
and a profound change is bound to take place.
Once again what happened in Surat is a case in
point.  In Surat, the Municipal Corporation
introduced color-coded post cards for residents’
grievances to ensure that problems were
addressed to within 24 hours and 48 hours. This
is an excellent example of application of
information technology and it is working wonders.

My hunch is that we need to continue to
conduct a broader enquiry into the question of how
can we apply IT to sustain our environment? Such
a broad enquiry is best conducted via pilot projects.
Pilots that demonstrate how technologies such as
sensors and simple low cost computational
devices can be applied to solve the real life
challenges that are being faced.

Simple devices that can leverage the Net’s
websites to forecast weather, devices that can warn
drivers when they are exceeding speed limits,
sensors that can call for assistance to a scene of
accidents, sensors for testing water quality,
communications devices such as a short range
two way personal radios, sensors that can warn
about air pollution are some of the concepts that
can built and tested.

Beyond that much like the emergence of video
parlors, village based Internet kiosks can be set
up by local entrepreneurs and a new breed of
young people who are comfortable with the new
information technologies can become the
“translators” and provide value added information
for the people.

Within the spirit of eco-entrepreneurship, I
challenge the young engineers to partner with
others to find compelling problems and build
prototypes that can help address real life
challenges. Many of the physical parts needed for
such experiments are available at places like
http://www.edsci.com . The results of such
experiments can become the innovative products
and viable business propositions for the new wave
of information technology enterprises in India.

The more complex challenge is lies in
identifying the social and physical issues that need
to be addressed and to build prototypes that
attempt to solve them elegantly. We are in the era
of technological inventions, however, it is the social
invention of technology practices that is of utmost
importance and everyone is a player in that
schema.
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