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The Knowledge Revolution
Today

Ismail Serageldin

I am honoured as it has become regionally traditional, if I may say so, to
inaugurate the BioVision proceedings with a technical presentation, not
just the words of welcome that I made at the beginning.

Today I will speak about the knowledge revolution that we are living
through. I will take you throw seven points that will serve as an introduction
to a changing world. The seven pillars of the knowledge revolution.

I genuinely believe that we are living the third global revolution and I
believe that it is a very special one.

The first revolution was the agricultural revolution. It allowed human
beings to move from being just hunters and gatherers and to have surpluses
of food, which allowed them to be creative and gave rise to civilizations —
mostly near the banks of rivers.

The second global revolution was the industrial revolution, which
transformed production modes and methods of movement. This was done
not just by inventing machinery, but by also changing the relationship
between the human beings and the output of work. In the past, artisanship
was the norm, where one person produced a product from start to finish.
The industrial revolution shifted the paradigm so that humans became
specialists, working in a factory and each doing a particular job. At the end,
they all, working together, produced a product.

The third global revolution has been referred to as the information
revolution and the knowledge revolution. I prefer the term knowledge
revolution and will tell you why in a moment, but I think that this
knowledge revolution is very profound. Where the past revolutions were
driven by machinery and mussel, now it is brain power that impacts all
these outputs that we think of.
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The revolution that we are living right now is still young, this is the end
of the beginning. It affects all aspects of science, technology and innovation.

We should recognize that in this field today, biology is taking enormous
new steps and we can genuinely say we are on the verge of an enormous
transformation of the biological sciences and their impact on our society
and our living.

I remember in 1997 when Dolly the Sheep was first cloned. She made
a huge impact back then, but it was all part of the steps leading us to
where we are today. There was a lot of media attention at that time but
fundamentally, the biological sciences are just beginning to come into their
own now. They are about to start opening a lot of new doors in practically
every field of human existence.

My colleagues throughout this conference will be addressing how all of
this is linked to society in the areas of health, agriculture and food, the
environment and industry. I will talk about something different. I will
talk about the knowledge revolution itself — not how knowledge in the
biological science is going to impact this field or that.

When you organize data it becomes information. When you explain this
information it becomes knowledge. But how do you use that knowledge in
society? This requires wisdom.

Wisdom is different from knowledge. It requires knowledge, but it is
knowledge coupled with judgment and a pattern of experience to arrive
at an understanding of the consequences of the actions we take in the
deployment of science and technology throughout our societies.

[tis an important classification, as the great poet T.S. Eliot wrote a century
ago: Where is the Life we have lost in living? Where is the wisdom we have
lost in knowledge? Where is the knowledge we have lost in information?

Sometimes you drown in information but you do not have knowledge
and sometimes you have knowledge but you lack wisdom. I think it is an
important distinction.

I will move to the fact of why I think we are living in a vastly changing
world. A world that we all know, but one that has been transformed
profoundly, far more profoundly than anybody could imagine, by the new
information and communication technologies: An ICT world.

More importantly, I will talk about the seven pillars that make up this
transformative revolution which is more profound than anything we have
lived through in knowledge and throughout human history. I rate it close
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to the invention of writing, which was essential to cumulate knowledge and
transfer it across space and generations.

Today, the scale of the revolution is of similar size and magnitude. We
know and feel that we have moved through different stages of the Internet.
The initial model was that someone would produce knowledge, someone
would post it, and everybody else read it. Now we enter the age of Web 2.0,
where everyone is both a producer and a consumer of knowledge.

Social connectivity is also being transformed, who could have predicted
10 years ago the impact that Facebook would have? Even Mark Zuckerberg
himself could not have expected it. We are moving from connecting
information to connecting people. Today, we have a very high degree of
connectivity when it comes to knowledge.

More changes are already on their way. They are already starting to use
modulated light to send data. This could allow transfer rates of up to ten
GB/second. This would be enough to download the equivalent of a high
definition DVD movie in less than 30 seconds, provided that there is a way
of doing so legally! This is an example of the transformation taking place
and beyond tomorrow, who knows what is going to happen?

I believe thatwhat makes this revolution the most profound transformation
since the invention of writing are these seven pillars that I will present.

The first pillar is what I call parsing. It is how you divide knowledge itself
into living and dead. Throughout history, whether we are writing on tablets
or scrolls or books, whether they are written as manuscripts or published,
we parsed knowledge like building bricks in a wall. We build an edifice.

Today the parsing is done on websites with webpages. Now the distinction
is very important, because the question is whether it is dead or alive? What
I mean is that if we hold two copies of a book and you look up page 157
and then I look up page 157 the first line in my book will be the same as
yours. I can tell you please look up such and such a book and such and such
a page and you will find it. Ten or 30 years from now you will find it again
and it shall be that way until there is a new edition of that particular book.

On the other hand, if I tell you look at such and such website then by
the time you go there 10 minutes later it may have changed. It may have
been updated. It is a living, constantly updated reality out there and that is
why we have our little robots that photograph all the pages on the Web to
create the Internet archive.
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Yesterday, the documents were dead. Knowledge had a well known
structure. Today the documents are alive and can be updated constantly.
Instead of presenting material through introduction and arguments we
look through a site map where we search and browse.

We are already starting to inject images and videos into websites and
tomorrow the parsing which has already been reduced by the webpages
hypertext will continue. Different concepts will emerge into the text itself
such as 3D interactive images. There will be advanced search tools for this
material across a semantic Web.

Language will no longer be a barrier because everything will be
automatically translated into the language of your choice with this new Web.
All of that is not that far away, we can see it coming. The transformation
in the manner in which we produce and communicate knowledge, how we
change that knowledge and how we search for it is going to change itself.

Instead of the bricks, instead of the few people talking to each other,
instead of posting text on the Web, we are really talking about a living,
vibrant, changing, interconnected knowledge base that connects people
throughout the planet. All this is happening instantaneously. It is a living,
pulsating being — almost like one giant brain with neurons firing off in all
directions across the whole planet.

The second pillar is image and text. If you look throughout history, we
have mostly relied on text rather than image, partly because it was difficult
and expensive to produce images. Now, everybody is photographing and
shooting videos and putting them up on the Web. Images call on different
parts of our brain. Human brains are much more efficient at processing
images than they are at processing text. You can describe in great detail
what a cone looks like or you can just look at a picture of the cone.

Imagine you open a door to a room and close it again in a fraction of
a second. Your mind has captured a reality of the room. You can say how
big it is, approximately how many people are there, the carpet’s colour, the
ceiling’s colour, what did the chandelier look like, there was a table, people
sitting there, two women, four men, if there was something on the table or
not, the table was made of wood or of metal — all of that has been captured
and processed in a fraction of a second.

I imagine trying to communicate the same thing in text, the effort it
takes is very different because text uses a different part of our abilities. It
has three layers of abstraction. There is the abstraction of the letter itself,
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the abstraction of the word composed of letters and there is abstraction of
the sentence composed of words. Thus the reader, unlike the person who
simply receives the image, has to interact with the text and build their own
mental images.

Images enable us to do things which we could not do before using new
technologies. We can use images to go down to things that we cannot even
see with our naked eye. We have the possibility of going beyond the visible
light or use thermal imagery to capture images using temperature to see
things we cannot normally see. We can visually communicate things that
we could never communicate before.

The notion of image and text as a way of structuring and communicating
knowledge is changing because images are becoming so easy to use. I
have never been in space but I have vicariously enjoyed the experience of
astronauts through the images that they were taking and communicating
back to Earth. All of this enables us to expand our horizons, whether we
go deep underwater or out into space. We are seeing things we could not
see before. Images made available through new technologies are going to
enable us to communicate in ways we could not before.

The third pillar is really about the relationship between humans and
machines. I believe Kevin Warwick will be joining us again. I think he is
the first human cyborg who actually imbedded a chip into his arm and
communicates directly.

We now have brain-computer interfaces that make all kinds of new
interactions possible. With the exception of pure math and some areas of
philosophy — such as reflections on the purpose of life and the meaning
of the universe — in every other field of knowledge, such as social sciences,
literature, geography, history, etc, it will be impossible for human beings to
search, find access and collect this information without computer assistant.

We will need machine mediation. It is not good or bad — we just cannot
access information anymore without machines. We need alot more machines
because of the vast amount of information which is consistently changing.
Therefore, now if I want to write about topic “A”, I must find out what
other people have said about topic “A”. That involves an enormous capacity
of search that only machines can do. It is not the ubiquitous computer but
it is being replaced by a supercomputer and handheld devices.

There is currently some machine translation, but it will be much more
effective in the future and it is coming very soon. All this is going to expand
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the brain reach beyond anything our parents could imagine and this is really
the tipping point that justifies calling it a true revolution. On the flip side,
there is the other side of machine human interface. It is not just to be able
to read the thoughts of humans, but also whether we can and how far are
we willing to go towards building artificial intelligence and the emergence
of qualities of consciousness.

People say that today the human brain is about a million times more
powerful than the most powerful computers. Well, computers are gaining
power every day, what happens when the computers are a million times
more powerful than human brains? Who knows what will happen?

The fourth pillar is complexity and chaos. I think we all recognize that
our lives are now incredibly complex. Thus we will probably need new
mathematics to deal with it. It is also chaotic — chaotic in the scientific sense
that it has nonlinear feedback loops and therefore makes the prediction of
a particular position of a system at a certain time in the future extremely
difficult or subject to enormous uncertainties. These new mathematical
tools will be required for the next round of innovations.

This brings me to the fifth pillar, which is computation and research. I
believe that this new revolution is not just about the mathematics or the
understanding of science, but it will give rise to new concepts and theorems
along with tools from computational sciences. Information theory is going
to be injected into the scientific research paradigm.

Let me give you an example. In the past, we have always been building
data collections in science, but now we are increasingly changing our
approach. Now, we are looking for connections between collections of data.
This requires alternate ways of thinking and new tools. Our colleagues in
the computer sciences and information theory fields have been thinking
about this for a long time.

As with statistical concepts, some of these new technologies have found
their way to physics and quantum physics everywhere. I think these ideas
and theorems of computational sciences will increasingly find their way
into the natural and social sciences. They are already leading to new ideas.
Everything from new computer architectures to new pathways, new clusters
to new network controls, neural nets, multidimensional manifolds, virtual
communities, real communities, and who knows where tomorrow will take
us with things changing so fast.
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The sixth pillar is convergence and transformation. At one point, we used
to have chemistry and biology. We now have biochemistry which is easy for
anyone to relate to. I believe we are living the era of BINT — which in
Arabic means girl — but in fact stands for bio-info-nano-technology.

These sciences are starting to converge and thus become new exciting and
fertile ground in which new ideas can take root and grow. It will present
new concepts and technologies that are going to impact our societies in
major ways.

The second part is what I called transformative research. UNICEF
actually used that term to describe research that changes the paradigm
in some fields. In biology, for example, the discovery of the structure of
DNA is rightly held as a transformative discovery and a milestone. Today,
synthetic biology might be the next area for transformative research.

The question is whether, with all of the other tools I was talking about,
we will be able to promote transformative research and not just let it happen
when it happens. I believe that transformative research can be nurtured if
we understand the way the structure of knowledge is changing. The society
that will master this first will be the one able to move forward fastest.

The seventh and last pillar of this transformation is pluridisciplinarity
and policy. This complex world is extremely chaotic and our actions are
having an important effect on the environment. The environment and the
ecological balance are themselves very complex systems. Biological systems
are very complex systems. Neural systems are extremely complex.

In order to engage in properly informed policymaking, multidisciplinary
approaches are necessary. We need the wisdom of the humanities and the
ability of social sciences tied to natural sciences to be able to forge together
sensible ideas and effective policies.

[ will simply say that through these seven pillars, we are actively inventing
the future at present. Change is happening with incredible speed because
of them.

Science is transforming the very structure of the world into this incredible
revolution of knowledge we are living through. We in the Library of
Alexandria are proud to enjoy you all as artisans of a better future for Egypt
and for the world. Working together, there is so much we will be able to do
for the upcoming generation of young people.






Fostering a Strong
Japanese Bioindustry

Koji Omi

Despite uncertain circumstances, BioVision is taking place as scheduled.
This Conference is the fruit of the strong initiative of our distinguished
host, Ismail Serageldin. I am very grateful for his leadership in organizing it.

I would like to express my thanks for the generous assistance from all
over the world after the disaster that hit Japan last year on March 11, 2011.
We truly appreciate the support that so many people offered us.

Over 19,000 people were killed or are missing, and almost all the fatalities
were due not to the earthquake, but to the tsunami which came 20 to 30
minutes afterwards.

This natural disaster severely affected supply chains and manufacturing
operations at industries in the region. But production in the automobile
and other industries soon resumed and now, one year later, has recovered to
almost pre-disaster levels.

In the accident at the Fukushima Daiichi nuclear power plant, the
reactors were successfully shut down immediately after the earthquake, but
later an unexpectedly high tsunami knocked out the emergency cooling
systems.

Ever since then, people have worked tirelessly to bring the reactors under
control. There have been no human casualties due to radiation, and a state
of cold shutdown of the reactors was achieved by the end of the year.

Notwithstanding this disaster, I believe that, from the perspective of
future energy demand and supply, cost and the environment, nuclear power
will continue to be one of the major options as an energy source.

Measures should be taken to better protect nuclear power stations
everywhere against tsunamis. What we learned from this accident will help
us develop the best possible safety technology for nuclear energy.
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Tackling Waste Electrical
and Electronic Equipment

Jodo de Saint Brisson Paes De Carvalho

Since the 1930’s, the electrical and electronic industry has created a huge
market for all sorts of devices and equipment. With the progress of the
technology, the obsolescence is gaining momentum and, today, the problem
of gathering, treating and giving final destination to that scrap has acquired
massive proportions.

Some countries have adopted effective policies that prevent the pollution
caused by the inadequate disposal of Waste Electrical and Electronic
Equipment (WEEE) and have organized re-processing systems to capture
the value of that scrap.

We intend to present a short description of the suggested model to be
adopted in the Metropolitan Area of Rio de Janeiro in Brazil.

Introduction

The recent volume of WEEE generation in the world has been evolving at
a rapid pace.

Obtaining credit to finance consumption is easier than ever before.
In most developed and developing countries, the combination of falling
prices, high wages and rapid incorporation into industry and services of
huge contingents of workforce meant that the consumer goods markets —
durable and non-durabl — expanded significantly.

Typically, the heart of electronic equipment is comprised of a printed
circuit board mounted with electronic components increasingly
sophisticated and powerful, but, unfortunately, with an increasingly shorter
lifespan. The speed of technological advances, aided by excellent marketing
campaigns that emphasise the need for product replacement by newer more
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advanced models with often lower prices than the “antiquities” that we are
using, cause rapid obsolescence.

Thus, the end of the useful life of these devices generates more and more
garbage on a shorter time span. Despite all the campaigns of reuse, recycling
and upgrading of equipment, these huge volumes of electronic devices will
be dropped sooner or later by total technological obsolescence.

The improper discard of waste electrical and electronic equipment
(WEEE) creates two problems. The first is the loss of materials that can be
reused by recycling and remanufacturing, affecting the sustainability of the
industrial process and the consumption pattern adopted by mankind. The
second problem is the increased load of heavy metals, plastics and other
materials of slow absorption that find their way into the environment.

Solutions for processing and reuse are being sought by governments and
businesses. In the case of governments, programmes are being developed
and implemented in almost all developed and developing countries.
Unfortunately, many of these programmes are still in the pre-operating
phase, including in Brazil.

Sustainability and sustainable development

The impact of rampant consumption and production of electronic
equipment is far above the level of sustainability required these days for any
activity, from an environmental as well as an economic point of view.

The term “sustainability” became widespread after 1987, when the
Brundtland report of the World Commission on Environment and
Development, commissioned by the UN, defined sustainable development
as the kind of development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.

Of course, this is not the case today in the electronics industry trends.

Among the many indexes, the “Ecological Footprint” measures the
power, in solar energy, required for the production of raw materials needed
to manufacture the product and for the disposal of its by-products and
wastes and translates it into a corresponding physical area. By combining
these factors it generates an index called SPI (Sustainable Process Index)
(Krotscheck, Naradoslawsky, 1995).

The comparison of the required area to keep the pattern of consumption
of different regions shows the discrepancy in the use of resources. In 2007,
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the planet’s population needed, by SPI, 2.2ha/per capita. However, there
was only 1.8ha of biocapacity to manufacture products and absorb the
wastes of production. The table below shows the average values for the
ecological footprint of different countries:

Table 1  Ecological footprint (State of the

Planet, New Scientist, January
2007)

Europe (EU25 and Switzerland) 4.7 ha

China 1.6 ha

Brazil 2.1 ha

India 0.7 ha

Great Britain 5.6 ha

USA 9.7 ha

Considering the demand growth noted in several categories of electronics,
the ecological footprint grew enormously, demonstrating the urgency of a
structured and economically viable method for recycling this equipment
and its components.

The electrical and electronic waste

The average composition of electronic waste includes materials with broad
market and with significant economic value due to the large amounts of
equipment which are discarded annually.

The following table shows the main materials found in the WEEE:

Table 2 What is found in a million
tonne of WEEE? — Cimelia
Corp

Iron 35 to 40%

Copper 17%

Lead 2t0 3%

Aluminium 7%

Zinc 4 to 5%

Gold 0.2t0 0.3 Kg

Silver 0.3t0 1.0 Kg

Platinum 0.03 to 0.07 Kg

Fibres/Plastics
Paper/Cardboard

Non-recyclables

15%
5%
310 5%
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On one hand, there is a value to be retrieved. But on the other, retrieving
them is a difficult task due to the large number of materials that make up
this garbage.

The expectation of exhaustion of many minerals used in electronic
circuits is discussed in an article in Super Interessante based on data from
the United States Geological Survey, Yale University and Lithium Supply
and Markets 2009. The expectation of reserves depletion (in years), at the
estimated consumption from the beginning of this decade and at projected
rates, and the percentages of the volume currently recycled is shown below:

Table 3  The expectation of reserves depletion based on estimated consumption

patterns
MATERIAL CONSUMPT. RESERVES RESERVES RECYCLING
Use in (kg per capita) Actual Projected (in %)
Consumption Consumption
LEAD Batteries 410 42 8 72
SILVER PCI's 1,6 29 9 16
ANTIMONIUM 7 36 13 N/D
Remote Contr.
GOLD Microchips 0,048 45 36 43
NICKEL Cell 0,058 90 57 35
phones
INDIUM TVs/LCDs 0,032 13 4 0
COPPER Cables 630 61 20 31
TIN Joysticks 15 40 17 26
LITHIUM Batteries N/D 113 46 N/D

It is important to note that the mining of metals and other materials and
the subsequent refining for industrial use consume large amounts of energy.
It is an additional major cause of pollution and environmental degradation.
In many regions, the energy required for these processes is produced by
combustion of coal, oil and gas.
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Contamination of the environment

As seen above, the WEEE is composed of about 1,000 materials such as
metals, rare earths, glass, plastics and paper. By itself, this already represents
a major issue for remanufacturing or recycling.

Among these materials there are toxic substances like arsenic, lead,
cadmium, chromium, mercury, selenium and flame retardants in plastics
(which when incinerated produces dioxins).

Today, the streets and the dumps are littered with remains of equipment
that were destroyed by “scrap dealers” who seek the immediate expensive
metals. Unfortunately, the process used by them is precarious, dangerous
and wasteful, yielding low income.

To make matters worse, this “processing” puts the people involved and
the soil in danger of contamination by heavy metals. This is a problem that
affects Brazil and most countries around the world.

Latin America
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Possible solutions: Reuse, remanufacture and recycle

The question of sustainability and pollution caused by the disposal or
treatment of WEEE leads to a crucial discussion about the reuse of this
waste. The current knowledge advocates that the method of treating waste
generally passes through the 3 R’s, a hierarchy determined by less aggression
to the environment:

 REDUCE our propensity to consumption, use the products longer, be
immune to fashion trends and therefore delay the generation of waste;

e REUSE, in order to give a second life to products either by maintenance to
renew and extend its useful life or even reuse parts in new products with the
same Or a New purpose;

* RECYCLE, reprocess the materials and partially save the energy used in its
manufacture.

The second R, REUSE, is the process that best leverages the investment
of materials, labour and energy of a product. But it needs to overcome
many problems.

First, it is necessary to reduce the cost of dismantling by reducing labour
costs. This applies to products containing high value materials. It would be
impossible to carry out such an operation profitably with products of low
value.

Second, the large scale adoption depends on having standardised designs
for many parts, which would potentially harm technology progress and
competition.

Third, we must understand the global economic movement — electronics
are manufactured and sold in many markets, each with its own technical
standards and consumer preferences.

Fourth, the sale to the consumer of remanufactured products must be
accompanied by a guarantee of minimum life — which is a difficult thing
to calculate and ensure due to the use of components with partly worn life.

Thus, while reuse should be a goal to be pursued, practically, its large
scale adoption faces many difficulties.

The recycling of materials, whatever the rate of reuse, will be the main
route to tackle the problem of the WEEE. Sooner or later, all equipment
will end up as scrap.

Recycling allows reuse of minerals and other raw materials and saves
much of the electricity used in the production of virgin materials. This
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reduces pollution caused by mining and power generation, saves water,
creates a thriving industry and reduces costs for the manufacturer and the
consumer.

This data is corroborated in several studies. The British Material Recycling
Association (BMRA) shows the reduction in the use of original raw material
and energy used:

Table 4 Metal and energy savings of recycling
(http://www.recyclemetals.org/about_metal_recycling)

Recycling New metals made Energy saving
Scorecard using recycled
metals
Aluminium 39% 95%
Copper 32% 85%
Lead 74% 60%
Steel 42% 62-74%
Zinc 20% 60%

Obviously, recycling is not problem-free. The main problem is the
difficulty of economic separation and purification of the different materials.

Reverse logistics

Most countries have adopted the principles of the European Community’s
(EC) WEEE Directive. Brazil has enacted a similar law that makes the
manufacturer and/or importer the main party responsible for the end-of-
life of electrical and electronic equipment (EEE), with the obligation to
setup the collection with the retailers and waste systems.

The ultimate goal is to reconcile the interests of economic and social
agents, business processes and environmental management. This is done by
promoting the reuse of materials, reducing the generation of solid waste,
pollution and environmental damage and stimulating the production and
consumption of products derived from recycled and recyclable materials.
Consumers have the responsibility to return used EEE at collection points.

In all countries, collection and recycling costs are borne by producers
and/or importers and are passed on to consumers, included in the purchase
prices of EEE.
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Figure 1 Map of WEEE collection in Europe.
(http://epp.eurostat.ec.europa.eu/portal/page/portal/waste/data/wastestreams/WEEE)

The results obtained by EC are quite good, as shown in the following
map, taking into account that in 2008, manufacturers and importers sold
approximately 5.1 Mt in EEE products, or 9.8 kg/citizen in average.

As an example, in 2001, Sweden launched a not-for-profit public-private
system called El-Kretsen, controlled by 20 business associations and town
halls. In 2008 it created another organization, the EAF, which collects the
WEEE from shops. The scheme works as follows:

The physical flows are presented in continuous line and financial flows in
dithered lines. Based on this scheme, consumers pay to producers which in
turn finance the collection, treatment and recycling.


http://epp.eurostat.ec.europa.eu/portal/page/portal/waste/data/wastestreams/WEEE
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Figure 2 Operation scheme of WEEE collection in Sweden

The items that affect the cost of the reverse logistics process are:

* Distances and the local geography

* Population density

* Volume of WEEE

* Product type

* Cost of labour

¢ Standards of recycling and treatment
* Consumer behaviour

* Accumulated experience

The Rio de Janeiro case

The metropolitan region of Rio de Janeiro (RJMR), a conurbation of 19
municipalities, covers an area of 5,645 km?* and had an estimated population
of 11.9 million in 2008. RJMR’s GDP was estimated at US$118 billion in
2008, resulting in a per capita income of US$32,000.

A 2007 census found that 99.95% of approximately 5 million
households in the State of Rio de Janeiro had access to electricity; 98.41%
had refrigerators; 98.42% televisions; 94.23% radios; 61.81% washing
machines; 34.66% computers; and 88.22% phones.

To that inventory of EEE, we should add the equipment of the strong
industrial, communication, commercial and services sectors.
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Figure 3 Map of RIMR (white border)

According to estimates of the Royal Society for the Encouragement
of Arts, Manufactures and Commerce (RSA) in the United Kingdom,
through their WEEE MAN environmental awareness initiative, a Briton,
on average, creates 16 kg/year of WEEE, directly and indirectly.

If we adjust that amount by the ratio of per capita income as published by
the World Bank, a Brazilian citizen will generate about 3 kg/year of WEEE.
Since the inhabitants of RIMR generate a per capita GDP of approximately
1.34 times more than the average Brazilian, WEEE generated by a citizen
of the State of Rio de Janeiro should be about 4 kg/year.

Considering the population of 11.5 million, we will have an estimated
production of WEEE of about 46,000 tonnes/year, of which approximately
72% are recoverable metals.

At an estimated processing rate of 80%, the value of those metals is about
US$70 million, considering that the precious metals are not recovered in
Brazil. If that recovery was made, the value would reach about US$600
million.

The RJMR Project

For analysis purposes we compared a totally private (TOPRI) and a totally
public (TOPUB) setups.
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The basic design is relatively simple, but it is not similar in both cases.
The TOPRI model will need to install collection centres (CC) in several
municipalities, neighbourhoods or regions depending on the volume of
WEEE or population, while the TOPUB setup already has a domestic
collection system established and will take the WEEE directly to its centres
of accumulation:

1. Considering the development, by TOPRI, of CCs (one per 40 m3/week of
WEEE or 30,000 inhabitants, manned by 3 employees) in places where the
population, small industries and commerce would deliver their WEEE; and
considering domestic collection in the TOPUB project since the urban cleaning
services already does it in most areas;

2. Establishing a processing centre (CP) where the WEEE received from the CC
and/or from domestic collection and from large industries and trade will be
disassembled and the materials distributed to industrial recyclers or disposal in
suitable location;

3. Transport from the CC (TOPRI) or directly from domestic collection
(TOPUB) to the CP.

Below we present a worksheet with the estimated costs for RJMR,
considering labour, transportation costs, rentals, facilities, administration
and other expenses:

Table 5 Calculation of cost for TOPRI and TOPUB

ESTIMATED COSTS usD 1,000
TOPRI TOPUB
Transport (TOPRI)
11,600 14,500
Collection (TOPUB)
Management of CC: Rentals/expenses (V) 1,000 0
Labour costs 10,200 0
SUB-TOTAL LOGISTICS 22,800 14,500
Processing at CP Labour ($ 0.083/kg) 3,600 3,600
Rentals @ 200 200
Direct Expenses @ 800 800
Indirect Expenses(4> 600 600
SUBTOTAL DESMANTLING 5,200 5,200
TOTAL COST 28,000 19,700

(1) Estimated at US$250 per Collection Centre; (2) 3,000 m? at US$8/month; (3) Estimated at US$12.50 per
worker per month; (4) Estimated at US$100,000 per month.



308 Jodo Paes De Carvalho Chapter 4

Discussion, conclusion and recommendations

Based on the above estimate, the TOPRI setup is costlier than the TOPUB
solution, with the collection being the cost factor of differentiation.
Incidentally, the cost of collection corresponds to approximately three
quarters of the total cost of WEEE collection and processing in the two
alternatives (81% in TOPRI and 74% in TOPUB). This shows that the
logistics will be the main factor of possible economic gains.

In this study we took a simplistic vision of gathering 100% of the
region’s WEEE. We know that this total will never be reached because even
in Europe, where policies have already been in place for a long time, the
goal is to achieve an average of 65% of the weight of the EEE placed in the
market.

An important aspect is that the cost of collection and processing is less
than the value of the WEEE, estimated at US$70 million, and provides a
sustainable solution in the long term, from the economic point of view,
regardless of which option is adopted.

Obviously, the WEEE must not be previously scavenged by the junk
collectors who will take the most valuable metals, such as copper (37% of
value) and PCI (51% of value), and leave low value junk for the system.

The calculation of the break-even point shows that the RJMR system
will balance at a collection rate of 52% of the WEEE generated, which will
take a reasonable time to reach. This will make the system costly for the
consumer and the manufacturer/importer for a long time.

However, most municipalities of RIMR do not offer a profitable volume
of WEEE. That fact does not allow the execution by more than one company
or consortium, since the surplus obtained in a few municipalities will have
to be directed to cover the deficit in the majority.

As a recommendation for policy, a shared solution between the public
sector and the private sector will be more beneficial to society as a whole,
allowing the implementation of the law and getting better results in a
shorter period.
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