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ABSTRACT: The now prevailing industrial technological maafeproduction, its last stage — fifth technologigave has mainly

exhausted its potential, is in the state of a dedgis. In the tradition of technological innovatiovaves (modelled following
Kondratieff's long waves hypothesis), the paperlexgs the emergence of the 6th technological wasso@ated with the
development of new technological classes. The @dmhgve the potential to influence the cyclic éffén economic development
and cause a paradigm shift, a change in the teagical regime. The new paradigm needs a new oraninciple, new policy

framework and new “theory of moral sentiments”. the heart of the debate over the potential effeciss of sustainable
development is the question of whether technoldgibange, even if it can be achieved, can redueeirtipact of economic
development sufficiently to ensure other typeshange will not be necessary.
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1. GLOBAL SOCIO-ECONOMIC REALM
AND KONDRATIEFF CYCLE

In a large rolling over the way in economic devetemt, when
all the foundations of economic life - present gadt - are put
back into question, and all the lessons of histbwynot help
those who have learned them, the precise undeistpotilong
cycles, which seem to obey certain laws or tendastrules, is
an opportunity for learning about the directionvitnich the
contemporary world economy is moving. General dgwelent
of the economy (based on data relating to advanoedtries)
shows that the country's productive forces takeselin the
form of “waves” (cycles) long by 40-60 years. Tipisriod is
dominated by a technical way of production of darta
technology. Some experts identify the big "wavesthvthe
history time of the outbreak, maturation and exhansvalues
of an industrial revolution.

In the development of each economy - and this éslbedn

light cycles — two main phases are distinguishedascending
phase and a descending phase, each with a ducHti?®-30
years.

In the ascending phase the implementation and ieahn
operation of the new way of production occurs, bess

activities - based on new technologies - take ptdbis stage,
with increased efficiency. Within the period of 30-years
there are being observed: the dominance of yegpsosperity,

relatively high rates of economic growth, risingvirig

standards, high employment level, etc. The peridamsition

from the old way to the new production techniquesnarked
by a structural crisis, a period which is extenddating

downward phase. In this phase of long economic esycl
initially, some showing signs of exhaustion value$

favourable growth factors occur. There is a tengent

decreased efficiency and rate of profit. It is sistained period
of scientific research to find solutions to streaml the

production process. It also marks a transitionei production
techniques.

If we look at the parallel fluctuations of investmieand
scientific research over the two stages of the loyge, we
will note the following:

e The ascending phase entails a sustained and tiedfec
investment process based on previous scientifimgiries (in
the downward phase). In this phase of the reseaairded a
rebound (in intensity) and a high efficiency of @stments
made on the basis of previous findings.

» The downward phase, produces instead a relatesing in

investment efficiency (of production) and an ingean the
scientific and technological research. Now thecitmal crisis
manifests (technology, industry, etc.), crisis whis specific
for transition from one technology to another, frome stage
of technical progress and scientific and technicfiice to

another. Available statistics seem to show that ghaks of
scientific discoveries and technological innovasiomave
placed in downward phases of long cycles.

Innovation is the exogenous factor of productiomattmakes
economic life to be cyclical in nature”. Innovatishould not
be confused with invention. The invention of a new
manufacturing process becomes innovation as lorgiasiot
brought into production. Innovation is a processnufustrial
transformation that continuously revolutionizes #@nomic
structure from inside, destroying continuous itd iéms and
creating new items continuously.

A short term decline may be experienced during regderm
expansion, as may be a small increase within lengt
contracts. These large oscillations are due to gpecific
dynamics of various components of social and ecamom
system (population, employment, fixed assets, raatenals
and energy resources, economic mechanism), theadtien
between them, the contradictions that have appeaned
economic and social development, the delayed eaobif
economic agents in different modification, the tr@ethat is
shown by some components.

The invention of a new product or process occuthiwiwhat
could be called the techno-scientific sphere anchit remain
there forever. By contrast, an innovation is annecoic fact.
The first commercial introduction of an innovatitansfers it
into the techno — economic sphere as an isolatedtevhe
future of which will be decided in the market. lase of
failure, it can disappear for a long time or foreva case of
success it can either still remain an isolated tacbecome
economically significant, depending upon the degrefe
appropriability, its impact on competitors or omhets area of
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economic activity. Yet, the fact with the most fagching
social consequences is the process of massive iadoptast
diffusion is what really transforms what was oneceiravention
into a socio-economic phenomenon.

So, inventions can occur at any time, with diffénemportance
and at varying rhythms. Not all of them become iratmns
and not all innovations diffuse widely.

The cluster of innovations at the start of each evas

associated with a shift towards a new technological

transformation, with a combination of new technadsg the
development of new industrial
transformation of human behaviour (Devezas, 1998¢h new

activities and a deep

technology system grows logistically until it reeshmarket
saturation and then declines and begins to be aeglby a
newer technology system — there is a successigenatton of
growth and decadence with duration of 50-60 yeBe/€zas,
1997).

The present period is defined as one of transhiemveen two
distinct technological styles — or techno-econopacadigms —
and at the same time as the period of construafoa new
mode of growth. Such construction would imply aqass of
deep, though gradual, change in ideas,
organizations and institutions, strongly relatedhe nature of
the wave of technical change involved. (CarlotacPef004,
pp. 217)
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Figure 1. Kondratiev business cycles and diffusion of innarzg

2. THE INNOVATION PARADIGM

The diffusion of innovation can be described byogidtic
equation as shown by Grilliches (1957). An innowati
paradigm consists of three trajectories:
development and diffusion in this order (Hirook&98). The

Technology Development

technology trajectory appears first. The techn@egleveloped
formulate a technology trajectory and the matussthhologies
begin to produce new products which formulate aettgpment
trajectory. The market of new products developsifiusion

technaglogy trajectory. Thus, an innovation paradigm can bedesd by a

series of three trajectories as shown in Figure 2.
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Figure 2. The description of an Innovation Paradigm

An example of innovation paradigm is exhibited lie tase of
electronics paradigm. The technology trajectorytath from

the radical invention of transistor by Shockley at and
integrated circuits pushed up the development. Odinothe
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inventions of MOS IC and submicron lithography teclogy,
the technology trajectory was completed with ab@mityears
time span. The development of integrated circuith wa. four
years steps in each degree of integration formalatee
development trajectory. The diffusion trajectory ncade

described by chasing the market development ofGkeThese
trajectories are shown in Figure 3 (after Masaakbtka in
The Future of Civilizations and Strategy of Ciwvétional
Partnership, 2009).
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Figure 3. An example of innovation paradigm - electronics

Information technology (IT) and the Internet arejonalrivers
of research, innovation, growth and social chafide OECD
Information Technology Outlook 2010 analyses theneenic
crisis and recovery, and suggests that the outlookT goods
and services industries is good after weatherinmraulent
economic period better than during the crisis athkginning
of the 2000s. The industry continues to restructwith non-

is analysed extensively, with emphasis on the obl&CTs in
enabling more widespread improvements in enviroriaien
performance across the economy and in underpirsystemic
changes in behaviour.

Recent trends in OECD ICT policies are analysesetif they
are rising to new challenges in the recovery. Rigsrare now
on getting the economy moving, focusing on ICT Iskdnd

OECD economies, particularly China and India, major employment, broadband diffusion, ICT R&D and veatur

suppliers of information and communications tecbggt
related goods and services.

The role of information and communications techgas
(ICTs) in tackling environmental problems and clismahange

finance, and a major new emphasis on using ICTwd¢kle
environmental problems and climate change.
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Figure 4. Trends in Top 10 ICT firms' revenues globally, 2@D8

Global ICT industry shows 3-4% growth in 2010 armb t

outlook is for continued growth in 2011. IT senscems are
weathering the crisis much better than manufacgufirms.
This benefits firms like IBM and Fujitsu that wehardware

producers a decade ago, but have today becomelylarge
services businesses. The world’s ten biggest latefinms'
revenues increased by 10% during the crisis ye@9.20
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Figure 5. ICT sector value added in OECD countries

OECD countries have been increasingly specializimghe
provision of ICT services. Around 80% of ICT sect@lue-
added in the OECD is generated by ICT servicess Wiifrors
the shift of ICT manufacturing to Asian economiesgmthe
past decade.

50% of global trade in manufactured ICT producte$aplace
outside the OECD countries. Chinese companies @agh

Huawei and ZTE are growing ever more competitivel an
innovative in emerging markets.

ICT firms outside the OECD are becoming major imé¢ional
investors. In 2009, one-quarter (24%) of internaioM&A
deals in the ICT sector were initiated by firms sidé the
OECD, e.g. China, India, Russia, Arab countries.

ICTs and the environment
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Figure 6. Electricity lost during transmission and distrilmutiglobally

Industry and governments are looking in more detaitinet”
environmental impacts of using ICTs. The smart ggidn area
that can make electricity production, consumptiond a
management more sustainable. For example, it cigat@ the
amount of electricity worldwide that is lost — ano8% of the
total.

At the same time the sector needs to address deliédecycle
issues, e.g. energy use, electronic waste. Smadtrielty
meters allow better energy conservation by finatamners, but
also increase the need for servers, data centesiemorks,
begging the question of “how green is the Interhdtternet
use and consumption of “digital content” also ciimtte to
environmental efficiencies. As one quarter of music
consumption today is in a digital form, physicalrreas
become increasingly obsolete — no need to produsm,tship
and drive them around, dump or recycle them.

3. SOME CHALLENGES OF TOMORROW’S
WORLD

The industrial economic system oriented at the esgsof
market-capitalist relations, every possible explign of labor
and natural resources and militarization for tHeesaf deriving
maximum profits prevailed in the vanguard civilizats and
world economy during two centuries has mainly exsed its
growth potential. Plus, a neo-liberal model of gpoeous
market self-regulation of economy and globalizatwavailed
in the last quarter of the century has shown #ésl@guacy. It is
necessary to shift to the model of a harmonioushioation of
market enterprise and self-regulation with govemtalke and
inter-governmental regulation of functioning andrelepment
of economy in the context of interests of the pngspast and
future generations.
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The global system is aimed at maintaining its hostesis or
keeping humankind safe. Sustainable development
humankind lies in maintaining the global systenegnal for a
long period of time. The necessary condition fors th
sustainable development is institutions which pdevi
compromise base for interaction between nationstangroup
consolidation - local civilizations within the glabsystem.

It appears necessary in this regard:

 optimization of the level of consumption of engrdorest,
land, water and other natural resources, surmaogiatiwasteful
industrial mode of production and consumption.hiis tontext,
it is important to estimate the level of consumptastablished
of energy and other natural resources and elabarabf
consumption standards optimal and distributed metiand
space for separate resources on a global scalbyacduntries
in the context of their natural-climate, technotzdj socio-
economic and civilizational distinctive featuresdaenergy-
ecological needs, food patterns and standards fef dif
population.

* strategy of saving of energy and other natursoueces in the
context of interests of future generations, replseeat of non-
renewable natural resources with alternative enesgyrces
and materials that will allow extending the exmtiin and
satisfaction of needs in such resources for a supeg

prospect.

« alternative sources of energy and materials. KEyedirection
in saving of fossil fuel and resources is theirgéascale
replacement with alternative sources — hydrogemgsnand

fuel cells, biofuel of the second generation, resigl@ sources

ofof energy, composites, and nanomaterials.
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