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Escape development strategy from the view of energy transition

B.Bar, T.Uarmua

AbcTpakT

CyynwiiH yen cyanaady, 3auiiH 3acaryfblH aHxaapnbiH Tesp baiiraa cyfanraaHbl
a¥nbIH Har caa3B 6on “TorteopTol xenkun'(Sustainable development)-uith acyyaan
toM. “TOrTBOPTOW . XBNKNUN"-MIAH YHAC3H TOMbEONON TOAOPXOMMONT Hb 3pPA3MTIA
CyAnaayablH AyHA “3AWiH 3acar(aauiii 3acruitd ecenT), Baiirans opunH(Goxupaon),
HWArMUAR(sayypan, Tarw Gyc Gangan) yHAC3H acyyanyyabir xapunuad ysanpaa
xonﬁoon,q WWARAC3H XODKNUAH TYBLUWH" X3M33H XYNasH 3eBlLuseperaceH 6Gonoey
TYYHA Xypax apra 3am, 6045oro, cTpaTery Hb OHOMbIH XyBbA XapunuaH a,qwnryn
MapraaHnTaii 6aingnaap xenkuH 60N10BCPOraoK UPCIH 1OM.

OHaxyy eryynang TOrTBOpTOA XenKNWiH TYBLUMHA Xypaxaa Gapumtnax 6oanoro
cTpaTerMmr “3puyMM XYYHMA WHMKUAT-UAH  OHOMbIH  YYAH33C TaunbapnaH
TOAOPXOWMK BaitHa. Spumm xyuHuin wumkunt(theory of energy transition)-uitH oHon
Hb 36BXEH 3pUMUM XYYHUMI HAr 3X YYCBIPWIAr Hereereep conux acyyaan 6uw Gereepn
9H3 Hb 3AMUIAH 3acar, HUraM, SKOMOTUIH acyyanyyasir uory 6angnaap mmﬁﬂ,axmﬁ
xon6ooTou oM.

CyynuiiH 10 xmunp paspynanbiH yiin SBU H3H XYPATAl @PHBCHeSep XenKUX ﬁyw
BONOH XBNKUNTal OpHYYAbIH XOOPOHAOX XONKNWIAH TYBLUHWIA ANraa ynam MXCax,
EPEHXVIAee A3NXUINH 3AWAH 3acTuiiH cucTem onl6oproay aduliH 3acae (banranuiH
Basinar, onGopnox Tyyxui 343a Tynryypnak xerkuxk By opHyya), yindeapnsay
aduliH 3acae (onbopnory opHyyaaac ascaH TYYXUIN 3433p 3LCMIH ByTaaraxyyH
YWNABIPNary OpHyyn), yUnuune2asHul 3duiiH 3acaz (Mansanan, xonboo, asnan
XKyynunan, yAnuanras, OWyH CcaHaa[TEXHWK TEeXHOMOTMAH LUMHG  A3BLUMN]-HA
TYAryypnaH Xenkvx Oyl opHyya) raceH yHACSH 3 cucTemf XyBaaraaH TeBnepex yin
ABY aXurnargaxk banna.
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YiNUMArasHUn aguiiH 3acraac onbopnord d4uiAH 3acar 6oNoH yAnNaBapnard 3auiiH
3aCTWIAT, YIANABIPNSrY 3aWiH 3acraac onbopnory 34UAH 3acruir TEXHUK TEXHONOT! -
M3433N3aNuiiH  Aaeyy Oanpan, rapjaag ep 333, Xyynb 3px 3ydH akTyyaaap
AaMXyynaH eepuilH xapaaT xaBcpara 3auiH 3acar bonrox yian sBu (Aaspynan
H3PWUIH JOP) XY4Tal ABaraax Gaitraa Hb TOROPXON KOM.

Taraxaap [23p AYPACaH  “TOTTBOPTOW  XOMKUM'-UMH  CTaTyCblH  YHAC3H
Y3YYNANTYYAUAT 3HAXYY 3 3AMAH 3aCTUAH CUCTEM], XapbLlyynaH y33Xaj, XaMruiiH myy
cTaTyc Hb onbopnory 3oMAH 3acrmiiH cucTema Horaox Gairaa tom. Tyxainban,
onboprory 3AVIAH  3acriiH  XyBbA Gara Hamyy eprer Oyxuii ByTasraxyyH
yiinasapnagar (yHaH x3parted onbopnopor) y4paac SAWAH 3acruiiH ecenTuinH
TyBWMH Bara Byloy 6ycaaac xapaat, Haitrans 3KOMOTUIH 3BAP3N Cyiipan Soxupaon
WXT3W, Opnoro xyeaapwnanT Torw 6yc, sAyypnblH TyBwwH eHaep 6Ganpar Hb
cyfanraa WMHXWUNT3araap HAraHT Batnaracan 3ynn oM. XapuH 3H3 Y3YynanTyya Hb
3CP3raspad YANUUNTI3HUMA 3AUIAH 3aCTWitH XyBb/l XaMruiiH cait baiaar.

OnBGopnory 3auitH 3acraac YANABIPNAry 3anitH 3acar, ynmaap Yin4unrasHui 3ANIH
3aCrUiiH TOFTONLOO PYY LUMIKUX CTpATEruiir “syrataax” XenknuiH ctpateru (escape
development strategy) rax Togopxoinx baitraa 6a yyHu# YHA3CUIAH YHASC Hb 3p4UM
XYYHWI WMIDKUNTT3 canwryid xonBooTton tom. Heree Tanaac, 3p4um XYYHUI
WNMKUATUAT  WaTtax TYNAWHWA 3pYUM  XY4UHA Tynryypnacad 34uiH  3acraac
C3PrasrAsX 3puUvM XyuYwHO TynryypnacaH 3AwiH 3acruiiH TOTTONLOO PYY LUMMXWX
LWMIMKANT raXk ToOAopXonmk 6onHo.

AkcnopTeiH opnorbiH 50 rapyit Xysuiir yyn yypxai, 3pAsc OyTaaraxyyHasp
OMAOr MaHaii OpHbl XyBba ONGOPNOMY 3AWUAH 3acruith cuctema, Harrax bereep 6ug
3HAXYY 3AMIH 3aCTUIH TOTTOMLIOOHOOC X3pX3H ‘3yraTtaax” rapax Ba? racaH acyyansir
OHOMbIH XyBbA, ASBLUYYNAH TaBbCHAapaa 3HOXYY ©ryynanuiH LMHANar Tan, ay
xonboraon opLUMHO X3M33H 6oao0x banHa.

Introduction

There are many factors which is determining and influencing economic development
of the countries. Generally, those factors can be divided in to 2 categories.

¢ external factors (nature factors)

« internal factors (socio-economic factors)
The external factors are determined by nature, which is not dependent on social and
human activity, and social and economic system can not influence to these factors.
These factors contain such as geopolitical position, climate (average temperature,
precipitation, season), territory size, natural resource and so on.
In contrast, internal factors are determined within the socio-economic systems.
Generally, the internal factors contains such as economic and political structure,
population number, capital stock, educational level and technology.
So economic development factors are must be determined by intersection of these
two factors. . .
Economic development strategies of countries are very dependent on how they are
identified rightly and value a intersection of factors.
Because development factors have a potential power to impact on economy either
negatively or positively, it is difficult to correct again, if we define and value it
wrongly.
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Most of the Western (orthodox) economists such as Clark, G.Rostow,
S.Kuznets and R.Solow who are studied relationship between economic
development and growth, strongly focused on internal factors (socio-economic) of
development, ignored the natural factors and did their theoritical works. They pointed
out that potential power of economic growth and development will be base on
internal factor in the future.

After the World war |1, there were arising a lot of independent countries in the Asia,
Africa and Latin America which is called third world countries. Most of the third world
counties followed the "hard industralization path" of Western countries, but few of
them made it successfully.

Whatever terminology is used (North-South, Centre-Peripheral, Underdeveloped
countries- Industraliazed countries ) the Third World does posses common features
vis a vis the developed world. As will be seen later the impact of the crises has made
these common features even more noticeable(Etienne Davingnon and etc:10).
These principal features found in most developing countries may be summarised as
follows:

1. Dependence is the characteristic which most developing countries have in
common. It cannot be measured by the percentage of imports in the gross national
product. It is seen through the country's relationships with other countries in the
economic, technological and cultural spheres as well as the legal and financial
spheres. the opposite of dependence is not autarky but the gradual recovery by the
countries themselves of the possibility to make autonomous decisions, decisions
which all too often today are made outside these countries. In Latin America and
some Asian countries this dependence is illustrated by the industrialization model
chosen, where transnational companies play a dominating role as regards how the
country relates to the world market and how it makes its technological choices.
African countries south of the Sahara have for the most part remained on the fringe
of the world economic system to which their only links are mining and agricultural
exports. Generally, dependence limits and often prevents the accumulation process
within domestic production sectors; in various ways (direct financial transfers,
consumption of imported luxury goods...) it has meant the transfer of significant
surpluses abroad.

2. Another fairly common characteristic of under-development is the internal
disarticulation between the various production units having differing modes of
production, differing technologies and consequently differing productivity levels. One
could almost see the production system in certain developing countries not as an
intergrated fabric but as succesion of juxtaposed enclaves whose links with the
outside world are stronger than those with the other production units of the country
itself. Although not enclaves in a legal sense, some national corporations and even
state corporations are real enclaves in a social and economic sense. In both Africa,
where the rural sector dominates, and Latin America where urbanization is
expanding enormously, agriculture is the weak point in most countries, leading to an
increasing food deficit. In both town and country the gulf between modern and
traditional sectors are widening.

The absence of any economic and technological relationship between the various
sections of the production system leads to a situation in which enterprises of varying
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productivity levels exist alongside each other, and the growth of one does not induce
the growth of the other. All too often as growth proceeds, rather than being reduced,
disarticulation worsens.

3. Inequalities between social groups and geographic regions are a feature of many
developing countries. They are often manifested by mass poverty, hunger, illiteracy,
uncontrolled urban growth and badly adapted consumption patterns. Although in
some regions dynamism can be observed in some elements of the urban informal
sector, enabling the survival of marginal groups, as a whole the trend is towards an
increase in inequality. :

4. In many countries bad management of the ecosystems endangers natural
resources(water, forest, soil) so that the population 's survival itself is threatened. But
above all, underdevelopment goes hand in hand with imbalances between man and
his natural environment.

After the socialist system is failed, there were arised also many independent
countries which is called now transition countries from central planned economy to
market economy.

So they are now searching their development path, and most of them are following
the "hard industrialized path" directed by international institutions (IMF, WB),

So we can see from here that history is repeated again. If this development style is
failed there will be appear common characteristics which is appeared in Third World.
When all these characteristics are taken into account it can be seen that economic
growth, as measured by the increase in the per capita GDP, is not synonymous with
development. The direction of growth is more important than its rate. It will have to
be accompanied by structural changes deliberately aimed at, changes which will
have to take place in a discontinuous way through discrete process entailing
qualitative leaps and a break from past trends.

According to the L.Mumford, E.Altvater and G.Bunker from the view of resource-
energy complex, world system is comprised by 2 economic regions.

e Extraction economy
e Production economy + service economy

Economic models of industrial production neglect the extractive origins of the
materials which industrial process transform (Georgescu-reogen,1975). The internal
dynamics of the extractive economies that have provided most of the exports from
the least developed regions differ significantly from those of productive economies in
their effects of the natural environment distribution of human populations, the growth
of economic infrastucture, and therefore on the subsequent developmental potential
of the affected regions. They argued that production models cannot explain the
internal dynamics of extractive economies because the explotation of natural
resources uses and destroys values in energy and material which cannot be
calculated in terms of labor or capital. When natural resources are extracted from
one regional ecosystem to be transformed and consumed in another, the resource-
exporting region loses values that occur in its physical environment.

%
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These losses eventually decelerate the extractive regions's economy, while the
resource-consuming communities gain value and their economies accelerate
(G.Bunker, 1985:22).

Matter and energy, the essential components of production, cannot be created, only
transformed, and energy transformation increases entropy, that is, frees energy into
humanly unusable form (Georgescu-Roegen, 1970). Productive economies are all,
finally, only the molecular, structural, and spatial reorganization of matter and energy
extracted from nature (G.Bunker, 1985:32).

So what it will be first strategy to escape from extraction economy to productive
economy? The answer is, in my opinion, it related with energy transition strategy and
policy.

Cultural and economic progress in the history of human civilization is largely defined
by sudden advanced innovation in energy conversion technologies. This applied to
the highly evolved classical Chinese culture as much as to the advanced worlds of
Mesopotamia, Egypt, Greece and Rome, with regard to irrigation technologies and
improved transportation facilities. This applied likewise to the early industrialization in
the Middle Ages, powered by water and wind. It also applied to the Industrial
Revolution in modern times, which was made possible by the steam engine, used in
production processes, navigation, rail transport — and which continues until today in
contemporary steam-powered plants, whether operated by fossil or nuclear energy.
As a show in Table 1, the steam engine became the most important fossil energy
converter of the 19th century based on coal, and later oil and gas, too: it created the
fossil energy economy (Herman Scheer, 2002). In other word, energy transition
means shift from fossil energy economy to renewable energy economy.

Transitions are social transformation processes in which society or a complex
subsystem of society changes in a fundamental way over an extended period (more
than one generation, that is 25 years or more). Transitions have the following
characteristics: '

« They concern a structural change to society or a complex subsystem.

» The change process is a gradual one.

- There are technological, economic, ecological, socio-cultural and institutional
developments at different scale levels which all influence and reinforce each other.

« A transition is the result of slow changes (developments in stocks) and fast
dynamics (flows).

* They cover at least one generation (25 years).

Transitions are interesting from a sustainability point of view because they constitute
a possible route to sustainability, besides the route of system adaptation and
optimisation.

Transitions offer the prospect of magnitude environmental benefits, through the
development of new systems that are inherently more environmental benign or the
transformation of existing ones, offering a range of sustainability benefits (in terms of
natural capital, health and social wellbeing). This report offers a general discussion
of transitions and a discussion of how transitions towards more sustainable
development modes may be brought explored and stimulated through transition
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management—a deliberate, collective attempt to explore and bring about a
transformation in a functional domain (such as energy supply or food production) in a
gradual, forward-looking and reflexive way, using a participatory approach.
Transition policy builds on a dynamic systems model of transitions and insights from
technology dynamics and modern governance (Rene Kemp, 2001).

All the experts agree that a transition in the supply of energy will require one to two
generations. It is a transition that is expected to be initiated from the technological
" domain, but one that requires wide support in order to be able to 'take-off'. Transition
strategy will have to link up with other important developments related to energy,
such as liberalization and internationalisation of the energy market. Transition
strategy should also consider the preconditions other domains impose on energy
developments—how such conditions slow down or reinforce the transition to a low-
emission energy supply: profits and costs and reliability of supply (ecanomy), health,
safety and reliability of supply (socio-cultural) and ecological risks (nature and the
environment). On the other hand, an energy transition will act as a force of its own
which will bring about socio-cultural, institutional and economic changes.

Transition strategy is aimed at exploring, guiding and fostering a long-term social
transformation process. In order to do this, it is necessary to develop a transition
goal together with other actors. Transition strategy, therefore, implies interactive
policy development.

The original "Agenda 21" document described the relevant dangers

confronting the world civilization. However, the most important root of these dangers
was omitted: the lack of energy availability in poor countries and the overwhelming
dominance of the use of atomic and fossil energies all over the world.
The relation between the economic development of the third world and the energy-
dependency became evident in the oil crises between 1973 and 1982: in this period
the debts of developing countries increased from approximately 200 billion to 1.2
trillion US-dollar, of which they did not recover until today. The expected increase of
prices, which will parallel the coming oil shortage in the next two decades, will
confront developing countries with even more existential problems. Some of these
countries already have to spend more on the import of fossil primary energy than
they receive from export earnings. As energy investments of developing countries
followed the example of developed industrialized countries, rural areas remained
excluded from the access to electricity in most developing countries, because they
could not afford the costly expenditures for the infrastructure of energy
transportation. The established energy system of industrial societies was build up in
a whole century of economic development, from an agro-cultural economy and rural
settlements to an industrial and modern service economy in large urban areas.
Simply imitating this and thus imposing an inadequate structure is the main reason
for power failures and misleading developments in developing countries. This
development accelerated the migration of rural population to such an extent that
urban communities grew uncontrollably, increasing the poverty gap between cities
and rural areas. Only Renewable Energy sources can allow developing countries to
escape this energy trap.
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The fossil energy system is developing — with a deadly logic — towards three limits
that will increasingly confront the world civilization and each of which leads to
existential problems of civilization:
1) Humankind approaches the exhaustion of conventional finite energy reserves:
first oil, then natural gas and later coal.

2) Primarily due to the substantial increase of the fossil world energy consumption
especially since 1950 the ecological system of the Earth has already been heavily
damaged.

3) The fossil energy system created dependencies worldwide, because the energy
sources for the world consumption are concentrated in just a few areas. This makes
societies that are dependent on fossil energy imports extremely vulnerable. The
dependence on relatively few energy producing regions did not only
advance a global process of concentration of the energy economy, but also led to
constantly rising costs of the energy infrastructure and increasing trade imbalances.
The economies of numerous energy producing countries is one-sided dependent on
oil exports. In that way, they are economic, social and political unstable and are
exposed to the danger of momentous destabilization.

These physical, ecological and economic limits démonstrate: time is overdue to

globally substitute atomic and fossil energy by Renewable Energy. Only with this

strategy, the basic needs of all humans for physical and economic power supply can
be satisfied, the natural basis of life for all humans preserved, and energy conflicts
and the increasing gap between poor and rich prevented.

The Figure 1 shows escape development strategy which is shifting from hard

industrialization path based on fossil energy to soft industrialization path based on

renewable energies.

The economic, social, ecological and cultural benefits of Renewable Energies must

be realized and become the motivating force:

— avoided environmental damages;

— avoided energy imports for every national economy

— to the point of replacing the import of conventional energies by domestic
Renewable Energies;

— avoided subsidies for atomic and fossil energies, which amount at present around
300 billion dollar annually world-wide;

— avoided health damage and fatalities in humans;

— avoided infrastructure costs — to the point of replacing conventional central energy
supply system including their unavoidable distributional transport expenditures
with Renewable Energies;

— avoided political, economic and military conflicts on limited fossil energy potentials;

— economic opportunities for new industries and new industrial and craft jobs through
production, installation and maintenance of Renewable Energy systems;

— opportunities for revitalising the agricultural and forestry sectors by using biomass
as energy carrier and raw material instead of fossil resources, and creating in that
way jobs in rural areas that stops immigration;

— opportunities for education, information, health services and agricultural

equipment.

67



%ﬁﬁH SACAI—: OHO.I'I, npaKTHK

Table 1. The industries, infrastrucrures and paradiems of each technological revolution

Technological New technologies and new or New or redefined TECHNO-ECONOMIC PARADIGM
revolution redefined indusiries Infrastructures ‘Common sense’ innovation principies
(o2 country;
ERET: From 1774 Meshanzed soton industry Canals Factory production
The ‘Industrial Werought iron Waterwvays Iechanization
Revolution’ Machinery Tumpixe roads Produgtivity! tme keeging and time saving
Brtain) Water cower ihighyy improved  Fluidity of movement (as desl for machines with

Wasr whees)

waler-power ang for transport through canals
and other walerways)
Losal networks

SZCOND T 1829

Steam engines and machinery

Railways {Use of steam enging)

Economies of agglomeration/ industrial cities!

Age of Steam and fmada in iron. fusles by coal; Uniersal postal service natonal markets
Railways Iror and coal muning {now olaying  Telegraph {mainiy naticrally  Power centers with national netorks
{n Britair and spreading & central role i growtn) ') along raiway lines) Scale as progress
1o Contnent and USA)  Raiway construction Greatporis, greatdepols and  Standard parts/ machine-made machines
Rolling steck production world wide saiing ships Energy where needed (steam)
Steam power for many industres  City gas Interdependent movement {of machines anc of
{ncuding texties) means of transport)
THRD From 1875 Cheap steel {espacialy World-wiae shigping in rapi Giant structures (stee!)
Age of Steel, Electricity Bessemer) steel steamships (use of SueZ  Economies of scale of plantf vertica’ mtegration
and Heavy Engineering  “ull development o steam Canal) Distributed power for industry (elect-cry)
WABA and Gerrary  engmefor stee ships World wice railays (use of Science as a preductive force
ovattaking Jritain) reavy chemstry and civi cheap steel rails and bolts in Worldwide networks and empires (incluging
engineering siandard sizes), carlels)
Electrical equipment industry Greaterdges and lunnels Universal Standardization
Cooper and cables World-wids Telegraph Cost accounting for control and efficency -
Canned and botfled food Telephone (mainly nationally)  Great scale for world market power! smal is
Paper and packaging Electrical networks {for successhul, if local
ifusmination and industrial use)
FOURTH Fron 1908 Mass oroduced automobiles Networks of roads, highways.  Mass producti onfmass markets
Age of Oil. the Cheap oll and o fueis ports and arports Economias of scale (oroduct and marke:
Automobile and Mass Zetrochemicals {Synthetics) Netwerks of of ducts volume)/ horizontal integration
Production intarnal combuston engine for Unwersal slectricity (indusiry  Standardization of products
inUSA anc spreading to  auiomobies, transpor, ractors,  and homes Enargy intensity (o based)
Europe) airpanes, war tanks and Worldwide analog Synthetic materars
eleciricty telecommun cations (telephone,  Funciional spacialization! hierarchical pyrarrics
Home electical appliances telex anc caclegramwire and  Gonuaiioations melropolitan centers-
Refrgerated and frozen fonas  wireless suburban:zation
National powers, world agreements ana
confrontations
FIFTH: From 1471 The nformatior sevolution’ Worid digral Informaton - infensity (microslectronics based
Age of Information and  Cheap microe ecronics telecommurications {cable, fiber  CT)
Telecommunications  Computers, software optes, rado and safellite) Decentralized integration network siruc:urze
nUSA soreadng o Telecommunicatons Intemes Eeconicmailand  Kngwlagge as capital  intangiole value adce:
Eurape and Asia; Cortrel nstruments other eseryces Helerogenatty. diversity, adaptabilizy
Conputer aided biotecanclogy  Mutisle source flable use Segmentation of markets/ proliferation of mches
ard new materals electrery nenvarks Econcmies of scope and specialization
High soeed ohy sical transport combined with scale
inks (o land, air and water) Globalization’ interacton betwean the global
and the local
Inward and outward cooperation/ clusters
Instant contact and action / natant glosal
communcations

"} Tnese tadnonal ndusines acauire 3 new role and a naw dynamism wher serving as the matenal and the fusl of the world of rallways and

MACELY

Source: Perez (20021, Fabies 2 2and 2.3, pp. [4 and 13,
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Figure 1. Escape development strategy for sustainable development
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