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ABSTRACT

During the post-world war 1l period, indudridization was an irresigtible trend made
globd by the dynamics of internationa trade. Today, the industrid society faces the
risks created by its own success. Its growth has been accompanied by a voracious use
of naurd resources and increesing inequdities (insecurities) between industriad
countries and the rest of the world. In fact, indudtridization to date has been based on
energy and it has been, and continues to be based on fossil fues and the attendant
emisson of carbon dioxide, which can cause climatic change. Thus, a vison of a new
society in which humans live in harmony with each other and with nature, is very
imperdtive.  This trandtion is described as digitdization or knowledge revolution,
driven by the technologies for processng and communiceting it.  This therefore
requires new institutions and policies to reach a sustainable outcome by 2050 (that
is, an erawhere increasing fraction of economic output will be knowledge-intensive).
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INTRODUCTION

In dmog al of the thirty reports it has published snce “The Limits of Growth
(1972)", the authors (Club of Rome) do not only describe and andyze the
complex problems facing the world (world problematic), they are essentidly
keen to offer projections which point to congructive paths into the future.
Hence, there can be no doubt that ‘globdization’ has become one of the
trendiest words in fashion as new millennium emerges. It is pertinent to note
that this phrase does not reflect an inevitable naturd phenomenon but rather, is
indicative of a process, which has to be structured on any number d differing
levels. Thus, our main concerns will be to ded with on the globd leve, two
long-term gods of equd importance: environmental sustainability and socio-
economic equality. These gods often stand in contradiction to each other but
drategicaly seen, they are nevertheless interdependent.

Globdization, then, is a process tha has to be sructured quickly and in a
postive way. If this is to be sysematicaly achieved, the population of the
world will have to assume a high degree of responshility for a common
future.  Humanity’s future will only be secured if our intercourse with nature
becomes more respectful, sparing, and sustainable.  This will require not only
dl of our efforts to make use of technical advances to increase efficiency, but
will dso demand that we develop new sudainable life-styles which, a leas, in
pat will require some materid renunciation. It is againg this background thet
the rest of this paper is divided into five sections.  Section two looks & the
concept of globdization. The inequdity and non-sudtainability problems are
respectively the focus of sections three and four. The digitdization process as
a globd solution is presented in section five while section sx concludes the

paper.

GLOBALIZATION

Indeed, globdization is not new, but the present era has didtinctive features.
Shrinking space, shrinking time and disgppearing borders are linking people's
lives more intensdy, more immediady than ever before. Tha is people
everywhere are becoming connected — affected by events in far corners of the
world. Here, we have new markets (Foreign Exchange and Capitd Markets
linked globdly, operating 24 hours a day, with dedings a a disance in red
time); new tools (Internet links, Cdlular phones, Media networks); and new
actors (the world trade organization with authority over nationa governments,
the multinationa corporations with more economic power than many dates,
the globa networks of non-governmental organizations and other groups that
transcend nationd boundaries); and new rules (multilateral agreements on
trade, services and intellectua property, backed by srong enforcement
mechanisms and more binding for nationa governments, reducing the scope
for nationd policy). The chdlenge of globdization in the new century is not
to stop the expangon of globa markets but to find the rules and inditutions for
sronger governance-locd, nationd, regiond and globd—to preserve the
advantages of globad markets and competitions, and aso to provide enough



goace for human, community and environmenta resources to ensure that
globalization works for people (UNDP, 1999).

In this sense, globdization is shaping a new era of interaction among nations,
economies and people. It is increasing the contacts between people across
national  boundaries in economy, in technology, in culture and in
governance. But it is dso fragmenting production processes, labor markets,
politicd entities and societies. So, while globdization has pogtive,
innovetive, dynamic aspects - it aso has negdtive, disuptive, margindizing
aspects. Today's interactions between nations and people are deeper than ever
as shown by globa trends and links in table 21. Driving this globd
integration ae policy shifts to promote economic efficency through the
liberdization and deregulation of nationd markets and the retrest of the State
from many economic activities, including the redructuring of the wefare
date. Driving integration even fagter are the recent innovations in information
and communications technology. But globd integration is il

TABLE 2.1 GLOBAL TRADE LINKS

MERCHANDISE EXPORT OF MERCHANDISE
EXPORTS COMMERCIAL IMPORTS
MILLIONS OF SERVICES MILLIONS OF
DOLLARS MILLIONS OF DOLLARS
DOLLARS

1983 1998 1983 1997 1983 1998
WORLD 1,757,21] 5,414,844| 356,892|1,326,312 | 1,755,569 | 5,358,567
LOW INCOME 6 334,896 | 10,869 | 51,538 102,719 | 295,254
EXCL. CHINA &INDIA | 88,785 - 5457 | 18,068 - -
MIDDLE INCOME 410,520 953,662 | 57,320| 230,847 | 381,036 | 1,018,458
LOWER MIDDLE - 239,691 | 27,570 101,056 | 205,214 | 370,345
INCOME
UPPER MIDDLHE 225,563| 622,990 | 30,088| 130,233 | 184,5/8 | 647,211
INCOME
LOW & MIDDLHE 493,984 1,288,084 68,072 282,785 | 482,412 | 1,313,145
INCOME
EAST ASIA & PACIFIC | 97,271 | 537,234 | 12,292| 105,518 | 101,854 | 411,054
EUROPE & CENTRAL 249,450 - 77,726 - 309,720
ASIA
LATIN AMERICA & 99,355 | 270,876 | 14,268| 44,471 74,429 337,406
CARIB
MID EAST & N. AFRICA 118,705 103,782 | 14,926 30,412 | 123,259 | 113,156
SOUTH ASIA 14868 | 50,743 | 4,457 | 12,396 25,032 67,304
SUB-SAHARAN 49,231 | 84,706 | 6,603 | 13,026 51,878 86,534
AFRICA
HIGH INCOME 1,274,83| 4,124,433| 288,345 1,043,005| 1,278,838 | 4,040,845
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IMPORTS OF | NET PRIVATE | FOREIGN DIRECT
COMMERCIAL CAPITAL INVESTMENT
SERVICES FLOWS MILLIONS OF
MILLIONS  OF | MILLIONS OF | DOLLARS
DOLLARS DOLLARS
1983 1997 1990 1997 1990 1997
WORLD 377,843 |1,307,618 - - 192,662 400,394
LOW INCOME 21,228 85,092| 14,819 | 88,685 5,732 59,509
EXCL. CHINA & INDIA | 17,369 44,337| 4,840 | 19,551 2,083 11,922
MIDDLE INCOME 87,836 247,297| 28,091] 210,049 18,697 103,780
LOWER MIDDLHE 35,868 103,897 - - - -
INCOME
UPPER MIDDLE 51,234 | 143,661 - - - -
INCOME
LOW & MIDDLHE 108,707 | 332,063 | 42,910 298,734 | 24,429 163,295
INCOME
EAST ASA & PACIFIC | 17,773 | 128,602 | 18,720 104,257 | 11,135 64,284
EUROPE & CENTRAL - 59,655 7,695 49,875 1,097 22,314
ASIA
LATIN AMERICA & 21,329 63,390 | 12,411 118,918 | 8,188 61,573
CARIB.
MID. EAST & NJ 38,488 | 36,039 622 7,899 | 2,711 5,240
AFRICA
SOUTH ASIA 5,329 | 17,494 2,174/ 11,110 464 4,662
SUB-SAHARAN 14,347 | 25,133 1,288 6,674 834 5,222
AFRICA
HIGH INCOME 271,116 (977,279 - - 168,233 | 237,099

SOURCES: WORLD DEVELOPMENT REPORT (1999)
HUMAN DEVELOPMENT REPORT (1999)

very limited given that the flow of labor is redricted across regions. However,
the world today has more opportunities for people than hundred years ago.
Child degth rates have falen by haf and a child born today can expect to live
a decade longer than a child born then. In developing countries, the combined
primary and secondary enrolment raio has more than doubled - and the
proportion of children in primary school has risen and forms less than hdf to
more than three-quarters. Also, adult literacy rates have risen and more States
are now independent with more than seventy percent of the world's people
living under farly plurdist democratic regimes. But these trends make great
unevenness in the advances and in the new setbacks. Despite the tremendous
progress in the 20 century, the world today faces huge backlogs of
deprivation and inequdity that leave huge disparities within counties and
regions.

Globd governance therefore is the framework of rules inditutions and
practices that st limits on the behavior of individuds, organizations and
companies, and hence the intergovernmentd policy - making in today's global
economy is in the hands of the mgor industrid powers and internationa
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inditutions they control (The world Bank, Internationd Monetary fund, and
the Bank for internationd settlements).

Their rule making may creste a secure environment for open markets, but
there are no countervaling rules to protect human rights and promote human
development. More s0, ad-hoc and sdf-sdected policy groups have emerged
in the past decade to make de facto globa economic policy, outsde the United
Nations or awy othe formad sysgem with democratic processes and
participation. Some of these groupings include G-7, G-22, G-15, and G-10.
All these groups play a key pat in internaiona economic policy-making, yet
only the G-22 has any conaultation with developing countries, and then only
with a sdect few. And yet, one big devdlopment in opening opportunities for
people to participate in globa governance has been the growing strength and
influence of NGOs.  They have been effective advocates for human
devdlopment, mantaning pressure on nationd governments, internaiond
agencies and corporations to live up to commitments.

INEQUALITIES (INSECURITIES)

Indeed, globdization has its winners and its losars.  With the expansion of
trade and foreign invesment, developing countries have seen the gaps among
themsdves widen. Meanwhile, in many countries, unemployment has soared
to levels not seen snce 1930s, and income inequdity to levels not recorded
gnce the lagt century. This picture is clearer by looking at the parameters of
globd inequditiesinsecurities in Table 3.1. Infact, uneven globdization will
bring not only integration but adso fragmentation — dividing communities,
nations and regions into those that are integrated and those that are excluded.
Agan, Socid tensons and conflicts are ignited when there are extremes of
inequdity between the margind and the poweful. Research on complex
humanitarian emergencies (see undp, 1999) have reveded that *“horizonta
inequaities’ between groups - whether ethnic, religions or socid groups ae
the mgor cause of the current wave of civil conflicts Inequdities
(insecurities) metter not only in incomes but dso in political participation (in
parliaments, cabinet, amies and loca governments), in economic assts (in
land, human capitd and commund resources), in socid conditions (in
education, housng and employment). Agan in most countries, didocaions
from economic and corporate restructuring and dismantled socid protection
have meant heavy job losses



TABLE 3.1 PARAMETERSOF GLOBAL INEQUALITY
AND INSECURITY

HUMAN GENDER- | HUMAN
e eas | DEVELOPOMENT| RELATED |POVERTY | GLPtR
(PPP3) INDEX DEVELOPMENT| [INDEX (US$)
U (HDI)VALUE | INDEX (GDI) | HPI (%) Loy
1997 1997 1997

ALL

1|DEVELOPING 3,240 0.637 0.630 27.7 1314
COUNTRIES
LEAST

2. |DEVELOPED 992 0.430 0.415 44.9 260
COUNTRIES
SUB-

3. |SAHARAN 1,534 0.463 0.454 406 522
AFRICA

2. |[ARAB STATE 2,094 0.626 0.609 324 1,754

5 [EAST ASIA 3,601 0712 0.709 190 1,330
EAST ASIA

6. |(EXCLUDING 14,300 0.849 0843 - 11,811
CHINA)
SOUTH EAST
ASIA

AN 3,697 0.695 0.692 250 1,556
PACIFIC

8.|SOUTH ASIA 1,603 0544 0525 366 152
SOUTH ASIA

9. |(EXCLUDING 2147 0.542 0524 386 670
INDIA)
LATIN

10[AMERICA
ANV 6,868 0.756 0.749 145 3,953
CARIBBEAN
EASTERN

11{EUROPE 4243 0.754 0752| - 2,249
AND THE CIS
INDUSTRIAL

12|izED 23,741 0.919 0915 135 27,174
COUNTRIES

13WORLD 6,332 0.706 0700| - 5,257




TABLE 3.1 (CONTD)

DEBT FEMALE ECONOMIC SUICIDES 100,

SERVICE |pepenpenl ACTIVITY RATE REFUGEES 000 E(?OISO%BI GENDER
RATIO | oy raTio | o BY BY 'R [EMPOWER
) % %OF PER
% OF o) |RaTe 1985| yaLE | COUNTRY| COUNTRY |\ o | o MENT

EXPORTS =100| yaTE |OF ASYLUM|OF ORIGIN 1994 |MEASURE

(000) (000)

1985] 1997 [1997] 2015 [ 19971997 | 1997 | 1997 1997 |1990-95 1990-95

287 184[625 50.7| 393[11L3 680  7.6696] - : : 2338

205 124] 848 708 411 997 765 27491  2,7045 2044 0.2814
252 137914 776 378 977 739 27700 20054 - -

-~ | - [743 574] 192[1237 386] 7633

185 86475 406 5511142 866 2927 1198

278 86[4L2 4Ll 412(1261] 697

305 14.7[600] 458 4171186 741 -

158 19.9[68.1] 49.8 201] 99.4] 517  3550.2

109] 205765 558 295[1144 559 33361 3006

381 356615 502 28.8[1400] 513 832 - - - - -

- | _98[5L2 447] 456 973 824 8350 10694 5L9 105 2257  0.576]

49.7] 527] 419[1194[ 7268 2,533 195 57| 2334]  0.4513
59.6| 506 402[1113] 69.8 119755

SOURCES: HUMAN DEVELOPMENT REPORT (1999)

WORLD DEVELOPMENT REPORT (1999)

and worsening employment conditions.  Jobs and incomes have become more
precarious. Agan, the pressures of global competition have led countries and
employers to adopt more flexible labor policies, and work arrangements with
no long-term commitment between employer and employee are on the rise.

Indeed, globdization opens many opportunities for crime, and is rapidly
becoming globd out-pacing international cooperation to fight it. Today, there
ae many drug users threatening neighborhoods around the world.  Illegd
trafficking in wesgpons is a growing busness - dedabilizing societies and
governments, aming corflicts in some continents.  Ancther thriving industry
is the illegd trefficking in women and girls for sexud exploitaion, a form of
davery and an inconceivable violation of human rights Here women lose not
only their freedom, but dso their dignity and often their hedth if they return to
their homes, ther families and communities often rgect them. At the heart of
dl, this is the growing power and influence of organized crime syndicaes.
The sheer concentration of ther power and money crimindizes busness,
politics and government.  All have operaions extending beyond nationa
borders, and they ae now deveoping drategic dliances linked in a globd
network, regping the benefits of globdization. Agan, Civil Conflicts have
been flaring for decades. But what's new today is the complex interaction of
interests, the blurred line between conflicts and busnesss  Defense is
becoming privatized, and internationd private military firms are proliferating.
Accountable only to those who pay, such businesses are hard to regulate and
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0 fa domedic and internationa laws seeking to limit mercenary operdions
have been ineffective.

UNSUSTAINABILITY

At the end of the 20" Century, environmental problems are a matter of both
nationd and globd concerns. Many of them create spillovers that impose
heavy costs not only on those close to the source of the problem but aso on
society as a whole and on future generations.  Individual countries have strong
economic and socid reasons for aggressvely protecting their environments by
cregting incentives to reduce and manage such spillovers.  Yet, an important
subsat of environmental problems is globa in scope. Many counties have
contributed to these problems, and no individud country can effectivey
address them by acting done. These ae the problems of the “globd
commons’, which will place dl countries a risk if no collective action is
teken. There ae many such issues, incduding desertification, persstent
organic pollutants, the fate of Antarctica, and the environmenta hedth of the
high seas and the seabed.

However, biodiversity destruction and climate change are two pressing
problems in the globa environmentd agenda Table 41 (Globd
environmental problem) reports the current state of these problems.



TABLE 4.1 GLOBAL ENVIRONMENTAL PROBLEMS

ANNUAL NATIONAL CARBONDIOXIDE Oz
DEFORESTATIO | PROTECTED EMISSIONS EMISSIONS
N 1990-1995 | AREAS (1996 _ S92 | GpppER
MILLION PER | % | SHARE |V oorONY UNIT OF
METRIC CAPITA [FROM| OF THE | capivp | ENERGY
TONS METRIC [FOSSIL| WORLD | fjoor o | USED
TON | FUEL | TOTAL
(%)
SQUARE AVE. [THOUSAND % OF | 1980 1996 1980 [ 1996 1996 1996 1995 1980 1994
KILOMETERS| ANN. |[SQUARES|TOTAL
% KM LAND
CHANGHE AREA
WORLD 101.724| 0.3|8.542.7] 6.6] 136407 22.653. 3.4| 40| 62| 93.8 4178] 3.1]32
LOW INCOME 49,332| 0.7]|2,439.4| 5.9]|2,126.1]5,051.8] 09| 15| 72 0.4 - -
EXCL. CHINA & INDIA : : : | 302.0] 690.9] 0.406] - - . o8
MIDDLE INCOME 64.086| 0.3]2,809.9| 4.8]|2.804.5]6,871.5| 3.d48] 69| 36.0 4125| 2.4| 17
LOWER MIDDLE 21.162| 0.2] 1,563.6| 4.3|1,150.1]4,194.9| 2.4 48] 72 5 T 1710
INCOME
UPPER MIDDLE 42.024| 05|1.2463| 5.7|1.654.4|2.6766| 4447 61 5 T 2826
INCOME
LOW & MIDDLE 113,418| 0.4|5249.3| 5.3|4,9306|1L,923. | 1.4 25| 69| 364 4125| 1.4|13
INCOME 3
EAST ASIA & PACIFIC 29.956| 0.8] 1,102.2| 6.9|1.9585|4.7175| 1.4 27| 81 5 5 S
EUROPE & CENTRAL 5,798| 0.1| 768.0| 3.2| 886.9(3,412.7| - |74| 68 5 - o8
ASIA
LATIN AMERICAN % 57.766| 0.6]14563| 7.3| 848.5]|1,209.1| 2.425| 32 5 [ 35(32
CARABEANS
MID. EAST & N. AFRICA 800| 0.9| 242.0| 2.2| 4936| 986.9] 3.039| 93 5 T 22[16
SOUTH ASIA 1316] 0.2| 213.0] 45| 392.4|1.125.1] 0.4 09| 79 : T 0.7]/00
SUB-SAHARA AFRICA 29.378| 0.7] 1.467.8| 6.2| 350.7| 472.1] 0.d08| 79 : : e
HIGH INCOME 11,604 02| 3,2934| 108] 8,710.2| 10.7306 | 123 12.| 58| 43.8 4231| 41|50
3

SOURCES; WORLD DEVELOPMENT REPORT (1999)
HUMAN DEVELOPMENT REPORT (1999)

Indeed, economic activity is the driving force of dimae change and
biodiversty destruction. Both originate in current pattern of consumption and
resource ue. As shown in the Table 4.1, the economic activity of industria
nations which house less than 20 per cent of the world population originates
greater percent of globa emissons of carbon dioxide that could potentidly
change the globd climae.  The dedruction of foret ecosystems that
accompanies indudridization is beieved to be the man source of globd
biodiverdty loss. Thus, fossl fuds and forest destruction are at the root of the
globa environmental problems. Indudirid society depends on fossl fuds, and
indudtridlizetion has led to most of the dedtruction of the world's foress in
contemporary society.  From this perspective, without changing indudtria
countries  patterns of consumption, and resource use, there would be no
solution to the world's global environmental problems.

Yet, the contribution of developing countries is more ambiguous and complex.

Many developing countries have embarked on, and aspire to their own process
of indudtridization. If, however, they were to replicate the pattern of resource
use of indudtria countries, fifty years from now they could become the mgor
source of global environmental damage: this could el dissster.  Again, the
developing countries are the source of most exports of natura resources used
in the world. Here, indudrid countries extensve use of resources is

10



asociated with resource — intensive patterns of economic growth in many
developing countries, paterns that have prevaled dnce the end of colonid
rule fifty years ago. The dtuaion has been summarized as the developing
countries over-exploitation of resources, which are exported and over-
consumed in the industrid countries.

As evidence about the potentia seriousness of the effects of climate change
has mounted, attention has focused on the likely costs of different policies to
dow or hdt the change. Numerous studies have investigated the posshilities
of reducing the emissons of green house gasses, the cause of globad warming,
with mogt attention being focused on CO,, the most important greenhouse gas
and various economic models have been developed to examine the likely cost
of reducing such emissons (See Nwaobi, 1999c). These modes have mosily
concentrated on mantmade emissions of CO,, which arise dmogt entirely from
the burning of fossl fuds o that energy—sector detail has been of importance.
There have dready been severa surveys of these model results (Howdler et
al., 1991; Boero et d., 1991 and Cline, 1992). But each of these surveys has
been confronted with the problem of trying to compare like with like, the
model results generdly being for a variety of different time periods, key
basdine assumptions, reduction scenarios and o on. Even with a
dandardization of assumptions on growth, population and resources, the ball
emisson pahs vay grealy across the modds. This is dready a point of
concern since the costs of achieving any target leve for emissons such as the
dabilization a 1990 levels, depend criticdly on the nature of the basdine
(what “distance’ does one need to cut). In such “target” cases, it is not only
the absolute tons of carbons that will vay across modds but dso the
proportionate cut. The CO,, emisson paths in the bal scenario are shown in
Table4.2.

TABLE 4.2: WORLDWIDE (BAU) BUSINESSASUSUAL
C02 EMISSIONS

BILLION TONS OF CARBON

CRTM | ERM (1) [ ERM (2) [ GREEN [ GREEN [ IEA** [MR (1) [ MR (2) | ww
(D) 2

1990 | 6.003 | 5.767 | 5.767 5815 |5.815 |5.919 |6.003 |6.003 | (Average
of 1990
to 2100
is 25.2

2000 | 6.931 - -| 7.071] 7418 7.316] 6.970] 6.748

2005 - 6.709| 7.856 | 7.704| 8.250 | 7.932 - -

2010 | 8.031 - -| 8705] 9.452 -| 8153] 7581

2020 | 9.327| 8.180] 10.505 | 10.806 | 11.938 -] 9.520] 8.681

2050 | 11.337| 11.838] 17.606 | 18.998 [ 21.769 - | 14.992] 11.356

2080 | 23519| 18.099] 32.185 - - -| 26.945] 18.701

2100 | 35.863| 22.578* | 41.594* - - - | 39.636 | 26.039 65.5

* 2095
*x The IEA modd projections in this table have been adjusted to exclude norn+

fossl solid fuds, bunkers, non-energy use of fossl fues and petrochemicd
feed stocks. These categories included in the standard IEA modd output have

11




***

*kk*x

not been excluded from the tables in the appendix or from the result reported
in the IEA paper and add around 900 million tons to the 1990 globd figures of
carbon emissons.

In the three cases (ERM, MR, GREEN) where two emisson paths are
indicated, the first column denotes the standard modd and the second column
shows the sengtivity to a different assumption on the autonomous energy
efficiency improvement (AEEI). ERM (1), GREEN (1) and MR (2) have an
AEEIl of 1 per cent per annum while ERM (2), GREEN (2) and MR (1) have
an AEEI of ¥percent per annum.

CRTM is the carbon Rights Trade Modd (See Rutherford, 1992); ERM is the
Edmonds-Rellly Modd (See Barns et d, 1992); GREEN is the OECD Modd
(See Oliveira Matins e d, 1992); IEA is the Internationa Energy Agency
Mode (See Vouyoukas, 1992); MR is the Mane-Richds Globd 2100 Modd
(See Mane, 1992) and WW is the Whdley-Wigle Modd (See Whdley and
Wigle, 1992)

Here, there are some differences in the darting point for energy—related CO-
emissons in 1990, ranging from 5.8 hillion tons of cabon (GREEN WW
ERM) to 6.0 hillion tons (CRTM and MR). This initid difference of 3 percent
is not trivid, but it is dso not surprisng given that 1990 data are edtimates
based on data on energy consumption in earlier years and the application of
“carbon emisson coefficients’ for different categories of fud. In fact, the
difference in 1990 level of emissons look reaively smdl when compared
with the divergences in CO, emissions that open up, even in the short-term
(for the world).

In table 4.2, world emissons grow raher more rapidly over the short to
medium — term in GREEN and IEA than in the other modds. ERM shows the
dowest emisson growth. Up to 2020, emissions in GREEN are growing by
up to ¥zpercent per annum faster than in ERM, despite the assumption of the
same autonomous energy efficiency improvement of 1 per cent per annum.
Hence a gap of over 1Y4illion tons of carbon opens up by 2020 between the
top and bottom of the range of models, the 10.8 hillion tons or GREEN and
the 8.2 hillion tons of ERM. But looking beyond 2020, where it is possble to
maeke direct comparisons of time paths for only CRTM, ERM, MR and
GREEN (up to 2050), the divergent emissons parts for only CRTM, ERM,
MR and GREEN (up to 2050), the divergent emisson pat for the earlier
period open up much further. Of course, what may look to ke rdativey smdl
differences in annud growth rates of CO, emissons compound over a century
into ggnificant differences in teems of levds The average growth rate of
emissons over the whole of the period 1990-2100 is 1.3 per cent in ERM, 1.6
per cent in CRTM and 1.7 per cent in MR. But the spread between the lowest
and highest emissons in 2100-22 “zbillion tons of carbon in ERM and 39 Y%
billion tons in MR is quite gartling. WW have a point estimate for 2100 of 65
% billion tons but this seems to reflect both an extremdy pessmigic
asxssmet of enegy efficency improvements and the lack of subgtitution
posshilities imposed by the two-fud dructure of the modd. Thus, the
importance of the autonomous energy efficency parameter (AEEI) in

12
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contributing to the large differences in emissions has been reveded by some
sendtivity test.  In an dternaive BAU scenario, usng ERM  but reducing

AEEl from 1 percent per annum to Yzpercent in dl regions, world emissons
rise from the previous 22-%4illion tons to around 42 billion tons by the end of

the next century, much in line with the MR results A gmilar exercise with

MR, this time increasing its AEEI to 1 per cent per anum in al regions, leads

to emissons in 2100 of 26 hillion tons, much coser to the stlandard ERM

result of 22 Yhillion tons. On the other hand, imposng a lower AEEI of Y%
percent in GREEN takes the 2050 emission to a higher level (21.8 hillion tons

compared with 19 hillion tons usng the standard model with a 1 percent

AEEI)

It is therefore very evident that the world faces a mgor chalenge: to find
practicd paths for sugtainable development. This means finding ways to
reorient consumption paterns and use of naturd resources in ways that
improve the equdity of humaen life, while living within the carrying cgpacity
of supporting ecosystems. It requires building economic systems where basic
needs ae saisfied across the world, while protecting resources and
ecosystems o as not to deprive the people of the future from satisfying thar
needs. It aso requires building a future in which humans live in harmony
with nature and we are far from this god. Indeed, in many ways, the world
economy ismoving in the opposite direction and the task is daunting.

DIGITALIZATION

Digitd technology describes not only the digitaization of communication but
a0 an entire plethora of new processes and indruments.  The microelectronic
revolution a the beginning of the 1980s as wedl a moden sadlite
technology and fiber optic cables played a decigve role in dl this. All of these
things have produced a wide range of new products. mobile telephones, e
books, pagers, players, notebooks, recorders, and so on. These discoveries are
consquently leading to what might be cdled the knowledge revolution.
Here, an important input is knowledge rather than information.  This is
bascdly the difference between the computer indusry, which is based on
Information Technology, and other sectors such as  tdecommunication,
biotechnology and nano technology, which involve knowledge. In other
words, knowledge is the content while information is the medium. Thus, the
content is driving change, facilitated by the medium.

A digtinct possibility therefore, is thet in the mid 21% Century, a new society
will develop, a society tha is centered in human credtivity and diversty, and
which uses information technology rather than fossl fuels to power
economic growth. This vison is a human-centered society, which is deeply
innovative in terms of knowledge and a the same time very conservative in
the use of natural resources. The patterns of consumption and resources use
may not be as voracious as those in the industrid society and may be better
distributed across each society and across the globe. This knowledge society
may achieve economic progress that is harmonious with the nature.  This
vigon is digant and only a posshility a present. Without developing the right
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inditutions and incentives, this possbility may never come to pass, ad a
higoricad opportunity may be lost. Table 5.1 shows the current structure of
information and communication technologies in the world.

TABLE 51WORLD STRUCTURES OF INFORMATION AND
COMMUNICATION TECHNOLOGIES

DAILY | RADIOS| T.V. | TEL. | MOBILE| PERSONAL] INTERNET| ELECTRIC ELECTRIC POWER
NEWS- | (,000) | SETS| MAIN | TEL.(, | COMPUTE | HOSTS | POWER TRANSMISSION AND
PAPERS (,00 | LINES | 000) | RS (000) | (‘000) CONSUMP DISTRIBUTION
(,000) 0) | (,000) TION PER LOSSES
CAPITA
JAN. (KIW)
1996 | 1996 | 1997| 1997 | 1997 | 1997 1999 1980 1996 | % OF OUTPUT
1980 1996
WORLD -| 380] 280 144 40 58.4 75.22 1,576 | 2,027 8 8
LOW - 147 162 32 5 4.4 0.17 188 | 433 12 12
INCOME
EXCL 13| 133| 59 16 1 - 0.23 155 | 218 14 19
CHINA &
INDIA
MIDDLE 75| 383] 272 136 24 32.4 10.15 1,585 | 1,092 9 12
INCOME
LOWER 63| 327 | 247| 108 11 12.2 4.91 1,835 | 1,771 8 11
MIDDLE
INCOME
UPPER 95| 469 302 179 43 45.5 19.01 1,188 | 2,106 10 13
MIDDLE
INCOME
LOW & -| 218 194 65 11 12.3 3.08 633 | 886 9 12
MIDDLE
INCOME
EAST ASIA -] 206 [ 237 60 15 11.3 1.66 260 | 724 8 9
& PACIFIC
EUROPE & 99 | 412] 380 189 13 17.7 13.00 2,925 | 2,795 8 11
CENTRAL
ASIA
LATIN 71| 414|263 | 110 26 31.6 9.64 854 | 1,347 12 16
AMERICA
& CARIB.
MID. EAST] 33| 265 140 71 6 9.8 0.25 483 | 1,162 10 9
&N.
AFRICA
SOUTH - 99 | 69 18 1 2.1 0.14 116 | 313 19 19
ASIA
SUB- 12| 172 44 16 4 7.2 2.39 444 | 439 9 10
SAHARAN
AFRICA
HIGH 286 | 1300|664 | 552 | 188 269.4 | 470.12 5,783 | 8,121 8 6
INCOME

SOURCES: WORLD DEVELOPMENT REPORT (1999)
HUMAN DEVELOPMENT REPORT (1999)

To produce new knowledge, economic incentives are necessary. This could
involve redricting the use of the knowledge by others, so the crestor can
benefit.
of knowledge and this crestes a problem. Any redriction in the sharing of
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knowledge is inefficient, because knowledge could be shared a no cost and by
doing S0, it can better others. So, redtrictions on the use of knowledge are
inefficient after knowledge is created. However, without some redtrictions
there may be no incentive to create new knowledge and this could be cdled
the paradox of knowledge. Here, the solution to the paradox could be a new
system of property rights that can ded smultaneoudy with the need to share
the use of knowledge for efficiency, while a the same time preserving private
incentives for production. These systems ensure and encourage widespread
ue of knowledge, while & the same time offering incentives to private
individuds, the knowledge creators to produce new knowledge. Specialy, we
propose subdtituting patents by a sysem of compulsory negotiable licenses,
which are traded in the market competitive dong with dl other goods in the
economy. In this new scheme the right to knowledge is unrestricted:;
however, users must pay the creator esch time they use their knowledge.
Since the license is traded in competitive markets, they ensure that the creators
of knowledge are compensated for ther labor in a way that reflects the
demand for their products and therefore their usefulness for society.

In this sense, It is pertinent to note that the newest technologies (computers,
genetic engineering and nanotech) differ from the technology that preceded
them in a fundamentd way. They are sdf-accderating; that is the products of
their own processes enable them to develop evermore rapidly. New computer
chips ae immediately put to use developing the next generation of more
powerful ones, which is the inexorable acceleration expressed as Moor’s law.
The same dynamic drives biotech and nanotech — even more so because dl
these technologies tend to accelerate one another. Most recently, computers
ae rgpidy mapping the DNA in human genome and now DNA is beng
explored as a medium for computation. When nanobots are findly perfected,
you can be sure that one of the firgt things they will do is make new and better
nanobots.  Technologies with this property of perpetud sdlf-accelerated
development (auto catalyss) create conditions that are ungtable, unpredictable
and unrdidble.  And dnce these paticular autocatdytic technologies drive
whole sectors of society, there is a risk that civilization itsdf may become
ungable, unpredictable and unrdiable. In fact, the economic destiny and
prosperity of entire nations may ret on one question: Can dSlicon based
computer technology sustains Moore's law beyond 2020? The secret behind
Moore's law is that chipmakers double every eghteen months or o, the
number of trandgtors can be crammed into a slicon water, the sze of a
fingernal. They do this by etching microscopic grooves into cryddline
dlicon with beams of ultraviolet radiation. A typica wire in a Pentium chip is
now 1/500 the width of a human har. the insulating layer is only 25 aoms
thick. But the laws of physics suggest tha this doubling cannot be sustained
forever.  Eventudly, trangstors will become so tiny tha their dlicon
components will approach the dze of molecules. At these incredibly tiny
disances, the bizare rules of quantum mechanics teke over permitting
electrons to jump from one place to another without passing through the space
between. Hence dectrons will spurt across atomrsSze wires and insulators,
causng faa <short crcuits ~ More o, transstors components are fast
approaching the dreaded point - one limt — when the width of transstor
components reaches 0.1 microns and their insulating layers ae only a few
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aoms thick. Recently, some scientigs have therefore sounded an darm
warning that Moore's law could collapse and that there are currently no known
solutions to these problems.

However, the search for a successor to silicon has become a kind of crusade; it
is the Holy Gral of computation. Among physcids, the race to creste the
Slicon Vdley for the next century has dready begun and some of the
theoreticd options are explored. The opticd computer replaces eectricity
with laser light beams.  Unlike wires, lignt beams can pass through one
another, making possble three-dimensona microprocessors. Thus, the
optica counterpart of a desktop computer would be the size of a car. Again,
one of the most indigenous ideas being pursued is to compute usng DNA,
tregting the double-gandard molecules as a kind of biologicd computer
language (except that ingtead of encoding Os and 1s in binary, it uses the four
nucleic acids, represented by A, T, C, G). This gpproach holds much promise
for crunching big numbers. Hence large banks and inditutions may one day
use it. However, DNA computer is an unwieldy contraption, conssting of a
jungle of tubes of organic liquid, and is unlikely to replace a laptop in the near
future. Other exotic designs include the molecular computer and the quantum
dot computer (which replace the dlicon trangstor with a single molecule and a
angle eectron respectively). But these agpproaches face formidable technica
problems, such as mass-producing aomic wires and insulators, and viable
prototypes yet exis. The darkest horse to emerge in this race is the quantum
computer, sometimes dubbed the ultimate computer. The idea is to direct a
laser or radio beam on a carefully arranged collection of atomic nuclel, each of
which is spinning like a top. As the beam bounces off the atoms it flips the
gines of some of them and andyzing how the spins have been flipped can
perform complex computations.

Clearly, none of these designs are reedy for prime time. Mogt are ill on the
drawing board and even those with working prototypes are too crude to rivd
the convenience and efficiency of dlicon. There may be a slver lining to dl
this. If Moore's lav somehow continues unabated, then by some estimates,
our computers by 2050 will be cdculating wel beyond 500 trillion bytes per
seconds (per/secs.), a which point, they will be congderably smarter than we
ae. In other words, there is gill a room for credtivity and designers are dill
going to have to think. Computers will become a lot more trangparent and you
won't recognize you are using one. People with little education are going to
be able to participate and the digitd divison is going to disappear.

For the future of the Internet, most access will probably be via high-speed,
low-power radio links Mogt hand held, fixed and mobile appliances will be
Internet enabled. This trend is dready discernable in the form of internet-
enabled mobile tdephones and persond digita assgtants (PDA) equipped
with radio links, APDA can sarve as an gppliance-control remote, a digita
wallet, a cdl phone an idertity badge, an e-mal dation, a digitd book, a
paper and perhaps even a digitd camera perhaps.  This could be caled
Wirdess Internet Digital Gadget for Electronic Transactions, (WIDGET).
Agan, so many agppliances, vehices and buildings will be ortline by 2020 that
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it seems likely there will be more things on the Internet than people. Internet-
enabled cars and arplanes are coming ontling, and smat houses are being
built everyday. Eventudly, programmable devices will become so chegp that
we will embed them in the cardboard boxes and these passive “computers’
will be activated as the pass sensors and will be able to both emit and absorb
informeation. Such innovations  will  fadlitale increesngly — automatic
manufacturing, inventory control, shipping and didribution. The advent of
programmable, nanoscale machines will extend the Internet to things such as
the sze of molecules that can be injected under the skin, leading to Internet—
enabled people. Such devices, together with Internet-enabled sensors
embedded in clothing, will avoid a hospitd day for medica patients who
would otherwise be there only for observation. The Internet will dso undergo
subgtantial dteration as opticd technologies dlow the transmisson of trillions
of bits per seconds on each drand of the Internet’s fiber—optic backbone
network. The core of the network will remain optica, and the edges will use a
mix of access technologies, ranging from radio and infrared to opticd fiber
and the old twisted-pair copper telephone lines. Here, more and more of the
world's information will be accessble indantly and from virtudly anywhere,
In an emergency, our hedth records will be avalable for remote medica
consultation with specidists and perhaps even remote surgery. More ad
more devices will have access to the globa pogtioning sysem (GPS)
increesng the vaue of geogrephically indexed databases. Using GPS with
gpeech understanding software, we will be able to get directions from our
WIDGETS. However, in the face of the internet — wide virus attacks, is the
redization that we will depend in larger and larger measure on the network’s
functioning reiadly - making this sygsem of millions of networks sufficiently
robus and reslient is a chalenge for the present generation of Internet
engineers (with an optimidtic view of the future).

Without the means to eectronicaly evauate data, future scientific research
remains unthinkable, therefore scientists has recently announced the “source
codes of homo sgpiens’ — an approximate reading of the chemicad sequence of
the human genome. This genome is dl the deoxyribonucleic acid (DNA) tha
makes up an organism. Genes (over three hbillion) are gpat of the complex
biologicd process of meking those proteins, which determines how an
organism looks, feds or behaves. This may spel the beginning of the biotech
age, plus megabucks for biotech industries. But beyond the economics are the
immense benefits this new discovery holds. For ingance, in the aea of
molecular medicine, detailed genome maps have aided researchers to discover
genes asociated with various diseases. In such ingtances, doctors can now
treat the actud causes of diseases rather than mere symptoms. In addition,
diagnogtic tests can be more specific medica researchers may aso be able to
produce genome specific drugs and there is the increased likdihood of
improve gene thergpy. Here, microbid genomic (understanding the genomes
of microorganiams) could help in providing new energy sources (bio fuds),
environmentd monitoring to detect pollutants, protection from chemica and
biologicd wafae and more efficient toxic waste clean up. In addition,
underganding the human genome will endble scentigts to understand the
effects of exposure to things like radiation and other energy—related agents.
And yet, other benefits are in DNA forendcs, agriculture, livestock breeding,
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6.0

bioprocessing and the production of “made to order” babies. It is however the
later, more than anything dse, that has been a subject of raging cortroversy
and thus has been seen as tinkering with the Almighty God (Our Divine).
Indeed, future developments dong this line should be discouraged.

CONCLUSION

Indeed nationd action is essentia to capture globa opportunities in trade,
cgpitd flow and migration and to protect people agangt the uncertainties and
vulnerabilities of globdization. But the success of nationd action hinges on
how effectively countries can negotiate a the globd levd. Thus renventing
globd governance is not an option but an imperaive for the 2157 Century.
Globd Competition and market efficiency are the big objectives of current
efforts to restructure global economic governance. The latter need to
incorporate human development priorities for people in dl parts of the world
(for poverty reduction, equity, sustainability and human development). Here,
the inditutions of globa governance have leaned hard on ndiond
governments to adopt their preferred systems of socid protection — margind
for the Internationd Monetary fund, socid safety nets for the World Bank and
a broader and more pragmatic range of socid policy options and mechanisms
for other United Nation Agencies.

But a broader, more coherent set of internationd principles is required - as
some governments are beginning to recognize. Such agreements, carefully
defined can raise living sandards and protect the environment, without setting
back employment or discouraging foreign investment. Collective regiond
action can ensure that the decisons are based on the needs of people in the
countries concerned. In other words, with the new chalenges of globdization,
and the need to ensure stronger action on old problems and new, the time has
to come to rethink the globa architecture. Some of the key dement of the
proposed international architecture are a stronger and more coherent UN
system, with grester commitment from dl countries; a globa centra bank; a
world invesment trust with re-digributive functions and transfer mechaniam,
a world environment agency; a revised world trade organization; an
internationa crimind court and a broader United Nations. These new and
dronger internationd indtitutions of globa governance can be globd public
goods. At the nationd level, public goods have been recognized as vita when
the market is neither the incentive not the mechanism to meet a public need.
With growing globdization, international public goods ae now needed for
gmilar ressons. This new pergpective is much more than a change of
terminology. To recognize the need for globa goods is to accept the
importance of actions of globd governance beyond the capacity of individua
countries to provide, to establish a rationde for new forms of financid support
that countries need to ensure but to recognize aso that without specid efforts
such support may not be forthcoming. These issues become matters for
politicd advocacy and education on globdization in which dl countries have a
role and a stake.
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Indeed, relative to today’s globa economy and the globd chdlenge of
sudtainability, present Structures and levels of globd supports are minuscule.
Needed is a world environment agency, possbly developed from UNEP, with
much larger resources and broader functions. These include overseeing the
globd environment presenting reports and posing issues for review and
policymaking, to broker dedls and to serve as a clearing bank. One important
focus of that agency would be to encourage the remova of perverse subsidies
and shift the resources released to direct support of environmental protection
and other measures (including employment creation) for its cleaning house
functions, the agency would oversee trade in permits for green house gas
emissons, dong the lines explored in the dean deveopment mechanism
proposed in the climate conferences. Emission rights could be borrowed or
lent, but not sold and thus keeping the market competitive and avoiding any
rik that developing countries might lose long-term control over ther rights.
Also, the cdearinghouse would be a new mechanism for mobilizing additiond
financial resources for developing countries, especialy the poorest.

Findly, the world is rushing headlong into greater integration that is driven
mostly by economic forces and guided mostly by a philosophy of market
profitability and economic efficiency. People in dl parts of the world need to
join in the debate and to make clear their interests and concerns. The process
of reinventing globd governance must be broader and human development
can provide framework for this exploration. This piece therefore is our own
contribution.
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