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1. Introduction

The major purpose of UNIDO is to accelerate the industrialization
of the developing countries as a contridbution to their sociel and economic
well-being. In support of that role, UNIDO pertorms a spectrum of
functions which include technical assistance, technology development
end transfer, industrial sector studies, industrial studies at country,
regional and global levels, investment promotion, a system of
consultations, co-operative activities amons developine countries,
assistance to the least developed countries, co-ordination and liaison
within the UN system, with governments, inter-governmental and non-
government organizations and other institutions, and the dissemination

of public information.

Since its inception in 1967, UNIDO has carried out energy-
related activities, but the importaence and urgency of such activities
became particularly apparent after the "oil emergency" of 1973-Tk.
Since then the energy dimension in UNIDO's activities has broadened
and intensified rapidly. The reasions can be found when we examine the
energy/industry interface and the energy imolications of the Lima target.
This is ¢he target set at the Second UNIDO General Conference on
Industrialization, held in Lima, Peru, in 1075, stating that by the
year 2000 the developing countries should produce at least 25 per cent

of the tota’ world industrial output.
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2, The interface betwcen eaergy and industry

The energy/industry intexface is a subject of spetial attention in
UNIDO. Industry is both an important consuxzer of energy and a producer
of items which require enefgy for their utilization. Industry also
produces the necessary equipment for the production of energy, exhaustibla
or renewable, conventioaal or not. The energy demand for the operation
of the industrial sector as such represents a sizeable share of the total
enexrgy demaand, i.e., ahout 35Z. However, the energy needed for use of
the capital and coasumer’ goods delivered by industry to other sectors
of the economy amounts to 2nother 507 of total energy consumption. Im
other words, industrial activity is directly or iundirectly responsible _

for the use of some 85% of the total enargy consuaed in the world.

Energy consumption.and the rational 2ud efficient use cf energy
can therefore be seen as mainly governed by the creativity and productivity
of the ‘industrial sector through the é;ntinuous technological development
of energy-efficient processes and products.A Accordingly, the interface
enexgy/industry must be at the centre of every discussion on energy

problems.

3. Energy dimensions of the Lima target

Clearly, one essential prerequisite for adﬁleving the Lima target
would be the avallability of energy. It has been estimated that
achievement of tha Lima target would requiie a three-fold increase fn the

. energy consumption by the-developing couatries.

. To indicate an idea cf the progress towards the Lima objective, the
dev.lopiag countries' share of worlé industrial production in 1979 was
around 10Z. It is estimated that, if present trends in manufacturipg
production contigue in both the developed and developing countrics, the
?atter's share will reach only 142 by the yiar 2000.

Further, it has been recognized that the shares of developing
countrias are particuarly low in energy-intensive sectors such as iroum
and gtecl and non-ferrous metals., Substantial {ncreascs ot thesa zhares
will therefore have a considerable impact on the energy demand of the
developing countries.




Another point of interest is that the share of developing
countries in total world consumption of commercial en=xgy is rather
small (about 12Z in 1980), but it grew relaéively shaxply betwaen 1970
and 1980, In absolute terms their consuaptioé of comaercial euergy
nearly doubled in this period.

As is well known, the main problems for the developing countries
are the heavy dependence 2n (imported) oil and the production of
sufficient amounts of electricii; for industrialization. The fact that
most Aeveloping countries have to cover their oil .consumption thraugh

imports causes heavy financing and balance of payments problers.

In the process of development and especially of industrialization,
the input of electricity becomes increasingly important. It can therefore
ve expected that in the developing countries a growing sh-re of primary

enerzy will be used for the purpose of electricity production.

Industry in developing countries consumes, in general, approximately
50X of total energy, while 30Z is used by the tranmsport sector.
Cbviously, the share of manufacturing in energy consumption yafies nbt
only according to its relative size in the total economy, but also
according to the structure of the ﬁanufac:uring sector. Industrial
branches, such as cheaicals, iron and steel, non-ferrous metals and
paper, consume relatively high amounts of energy per uait of
valua added. Iu the course of industrialization in deveioping countries
‘the share of heavy industry tends to rise, which mcans that the manufacturing
sectors as a whole become more energy~intensive., This shows.that the

aspect of energy intensity is of main importance in designing structural
policies. '

_ Even naw; irrespective of the requirements of the Lima target, the
cost of energy is a drain on the financial resources of the developing
countries, where sixty per cent of the commercial energy used is imported,
compared to thirty per cent in the industri-lized countries. Thus, thosa
commtries wvhich can least afford to pay for energy imports are spending




AN

most. Those financial resaurces could be used for other purposes such
as education, social welfare, health care, transportation systems and
iadustrial developmert. Tnus, there is a strong casa for the developing
countries to strive towards increased self-sufficiency with regard to
enexgy. The need is therefore obvicus for an aggressive energy

development in the industrialization programme.

4, UNIDO's conceptual approach

In its energy-related activities, UNIDO gives special consideration
to three essential aspects of the energy/industry interaction, namely,

"energy for industry", “industry for energy", and "industrial enerxgy

management"'.

4.1, Energy for industry

. “Energy for iudustry”™ has to do with the development of .
industrialization patterns appronriate to and consistent with the
local patterns of energy availability; it includes development
or adaptation of energy—efficient and/or energy-appropriate
processes and products; it will necessarily include non-conventional
processes and products and it also comprises full use of

* comparative advantages, such as the ;se of abundaat and cheap
hyd:ﬁpawer fozr production of aluminium.

~ Therxe is a;strang correlation between the pattern of energy
avallability includinog the type, quality, location, cost, etc.,
and the corresponding industrial pattern that can be established
such as the sector, siza, location, export potential, processes,.
etc. Among the options available to the developing countries are,
of course, ths exploration and development of indigecous foasil
fuels such 23 01l, gas and coal. UNIDO's role in such instancas
is ou the industrial aspect but not the exploration of the resources
themselves.

In addition, increased attention is being focused on new and

renewvable soirces of energy. These include, of course, wind, solar
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energy and geothermal. If a couniry is fortunate eaough to

be endawed with thesa, these energy sources should be devaloped,

but in our view, they are 1oc§tion-specific and purposé-spacific

and therefore cannot hava a pervasiia impact among the deveioping

cauntries. -

In this regard, wve see two major opportunities among the
developing countries for new and renewable sources of enexgy.
Rydropower is, we believe, a primar} option. The technology is
well-established. There are no pollution problems associated with
this energy mode. Electrical energy is ideal for industrial and
social purposes and among the developiag countries only 9Z of the

hydro-electric power potential has been developed. For comparison,

the industrialized nations have developed approximateliy 80Z of

their hydto—eiectric potential. There are, of course, poteatial
adverse consequences associated with each energy mode and in the
case of hydro-power, this includes qugstioné of land use, the
possibility of displacing families from their homes, problecs
associated with the location of dams for hydro-power. Another
disacvantage of hydro-power is the high initial capital cost. “Here,
the effect can be moderated by ar increased participa~ion within
the country iésclf in the construction and manufacture of the
facility.

. ‘The second prizary option for developing energy for industry
is biomass, Biomass really is = generic subject since it includes
a broad array of processes. The raw ma:e:i;is include agricultuzral,
forastry, and mmicipal wastes and aquatic biomass, and the producte
include a spectrum of solid, liquid and gaseous fuels such as
charcoal, alcohol, methane and producer gas. Here tco, we have a
mix of established technologies such as makiug alcohol from sugar
cans and pew technologies including the applications of genmtic
enganeering. Since so many developing countries liz in the green
belt, this option repr :sents anacher major opportunity.




It is an interesting feature of both hydro-power and biomass
that they arxe suitable for both centralized large—-scale facilities.
and decentralized types of operations and both types of developmant

can and shauld be encouraged.

4.2. Industry for energy

"Industry for energy" is concermed with industry as a supplier
of inputs and services fo the energy sector. It has to do with the
development oI the capital goods industry and of the industrial
englneering services required for tha development of ener.:gy sources
in general and of new and renewable sources of energy, in pafticula.r.
The activities include production of equipment and special materials
for projects in the energysector such as petroleum explovation, coal

mining, hydro-power stations, transmission liunes, etc.

Another critical contribution of industry to energy development
is in the area of processing of priwmary fuels oxr special raw materjals
-for production of secondary or special fuels such as petroleun

derivatives, petrochemicals, coal, charcoal and so on.

All these activities imply the development of a2 full scientific,
technelogical and industrial capacity in the developing countries to
.handle research, design and engineering im order to develop or to
service the large spectrum of upiﬁl goods needed by the enurgy
sector. . '

In the two primary energy options mentioned above, an opportunity
for developing countries is to develop the equipmant and machinery
for ‘hydro-electric power productioan rather than merely import that
equipment {rom the industrialized world. Further, in the case of
biomass, there is an opportunity for developing countries to’ _

' panufacture the many simple, s.all-scale equipmert items related to
biogas production and biomass conversion.
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4.3. Industrial energy management

*Industrial energy management”™ is concerned with the creation
of the capability to pian effeccivelf energy production and use,
from national level to plant level, in order to ensure mam'.xmm
self-reliance and efficiency of the local industry in so far as
the erexgy input is concerned.

This third segment of UNIDO's programma consists, in tura, of
three key aspects.

First, there is the need to integrate national enexgy planning.
wvith national industrial planning. Energy is a means and not an
end and thus new energy g'enerating.i.nstallations must be related
to industrial and other 4ses. Energy plananing must be seen as au
integral part of the nationa} industrial plan and not an isolated

function.

" Secoudly, there is energy plaoning at the plant level, including
considerations of energy conservation and substitution, energy-
efficient processes and equipment optimization and operating schedules
and similar activities. Here, there is an opportunity to make an
impact on energy consumption in the near term. Whereas, most of the
UNIDO's programme on energy developrmeat and industrialization is |
geared to the long~range problems, the use of energy at the plant
level and considaerations of energy conservatfon and energy substitution
offer a short~term xrelief to the problems of the developirg countries

 with regard to energy. Usually, it is possible to acramplish 20Z

savings on energy consumed in industry. The first 10%Z is usually
achf .ved by simgle changes vhich do anot require a capital investment
or ary large expcﬁ.d:ltu:es. The next 10 requi-es some investmant
through changes in processes and equipment which will aff :ct saviugs
of a continuing niture. Still more savings can be achieved but with .
major investments through drastic changes in plant and equipment

with large capital investments associated with such revisiom.
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Thirdly, there are the supporting functions for energy
management including scie.tific and technolog’cal development,
training and education, adequate financial support to promote and
sustain the erergy industry develovment and the legislative, fiscal
and promotional framework to provide incentives and mechanisms for

expansion and improvement of energy production and consumption.

Scope of UNIDO's energy-related activities

UNIDO provides technical assistance in the following

areas:

(a) Enhancement of the planning cape .ilities of developing
countries, with identification of enerpgy strategies aporooriate to

their industrial sectors;

(b) Promotion of research into energy-related industrial
technologies to stimulate the development of novel processes and
products best suited to the requirements and resources of

developing countries;

(c) Establisilment or expansion o” local capabilities to

oroduce the capital goods needed for the energy sector;

(d) Ffficient utilization of energy in industry encompassing
effective energy mansgement at the national, sectoral and plant

levels;

(e) Expansion or establishment of technological institutions
and related training schemes in order to develop the technical and
managerial capabilities esseatial to the optimum utilization of

energy in industry and to the production of related equipment;

(f) Industrial production of fuels and feed-stocks derived
from biomass and hitherto unutilized rawv materials such as shale

and tar sands.
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These technical assistance activities are complemented

by the conduct of studies on specific aspects of the energy/
industry relationship. Particular attention is devoted to the
analysis of newly emerging patterns of industrial energy supply
and to the proJection of industrial demand for energy, in
terms of iypes and quantities, so that the developing countries
may have at their disposal the information they need to adapt
to far-reaching changes in the pattern and pace of energy
availability. These also serve as a basis for the developing
cour.cries to seize the cvportunity to establish or expand their
industrial capacities with use of their great potential in new

and/or renewable sources of energy.

The organization has published & number of guides tn
information sources, reports on industrial technology for various
energy sources and has prepared 8 menual for mini-hydropower
engineering. It has also organized technical consultations among’
developing countri=zs on large-scale biogas technolozy and study
tours in the field of operation, manufacture and meintenance of
medium- and small-scale power plaits. A number of technical
ascistance projects in the field ¢f new ard renewable sources of
energy have been implemented by UNIDO. Techrical consultation and

study tours are being organized at the interregional level.

As for pipelire activities, UNIDO is considering implementation
of a series of projects dealing with production of specialized
equipment for &nd with the promotion of utilization of new and

renevable sources of energy.

In accordancc with the UNIDO terms of reference, the
organization has intensified its co-operation with United latlons
agencies and national and international organizations in energy-related
industrial probilems and opportunities, especially in the areas of

biomass, hydropower and other sources of new and renewvable energy.
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Within the scope of this paper, it 1is not possible to discuss
the numerous projects being supported by UNIDO in the field of
energy, but suffice it to say that the technical assistance programme
covers all of the geograplic areas with priority to che developing

countries of Africa and to the Least Developed Countries.

6. Conclusion

In conclusion, ve believe that the physical resources exist to
solve the problem of energy for the developing countries. The degree
to which we sclve this problem is dependent upon our will to do so
and our skill in mobilizing our human and financial resources. We
further believe that it is essential for each country to devolve its
own industrial and energy strategy based on its natural resources
and capacities coupled with cther developing countries and with the
industrialized world. Increased self-sufficiency of the developing
countries will reduce the pressure of demand on the world supply of
energy which will be beneficial to all consumers and hence, the UNIDO
programme is not only'of interest to the developing countries but also
serves the interests of the industrialized world. Further, internal
political stability as well as international peace can be significantly
influenced by energy considerations such that the industrialized nations
and the developing countries have a common interest in energy development

and economic growth.







