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Introductory Note and Summary of Conclusions

The Task Force was guided bv a series of peneral assumntions
regardings enerpgy demand ani sunply in the context of
industrial development. */

- Fnergy supply renresents an essential condition
for development., whatever the model, scenario or
stratepy. This is esnecially evident for the
industrial develonment of develonine countries:
industry is, and may be exnected to remain, A
major consumer of energy.

- Fnerpv derived from fossil ‘uels, and in particular
retroleum, will continue to rlay a nre-eminent
role in the context of the Lima targets (accelerated
industrialization of develoning countries within
a pattern of plobal and inter-derendent growth;
vear 2000 nersnective) *¥*/

- Known retroleum resources exnloitable with current
technologies may be insufficient, at rresent
consumntion natterns and rates in all sectors
(i.e. transrort. apriculture, households. industrv),
to sustain industrial gfrowth in the develoned and
developing countries within Lima parameters. esrecially
if substantial rrowth rates are envisared.

- Other fossil fuels -- nrimarily coal, natural ras,
peat, heavy crude, oil shale and tar sands -- are
certain to pgain in importance in the next two decades.
The main constraints, in the short and medium term,
are inadequate exvloration and hirh canital costs.

- A major increase of the use of coal in develonine
countries for rower peneration, synthetic fuel nroduct.ion
and as a chemical feedstock requires determined
exploration efforts (while the distribution is
very uneven, some 50 developing countries are at
present known to have coal resources: only 30 are
currently exploiting them) *##/ as weli as infrastructure
development , and entails hieh carital exnenditures:
synthetic fuel production in particular involves
sophisticated and capital-intensive technolories
likely to become meaningful only in the second decade.

*/ Cf. in that connexion some recent UNIDO nolicy statements

and papers with rerard to energy. e.g. addresses of the Fxecutive
Director to the Conference of Non-Aligned States, Havana, Sept.1079:
Committee of the Whole, UN/GA, Sept.1979: Royal Society, lLondon,
20 June 1979: Kdlner Rohstoffrunde, Cologne, 7 June 197%. Also
UNIDO submission to ACAST, August 1979. Cee also Interim Report of
UNIDO Energy Task Force, April 1978.

::/ Lima Declaration and Plan of Action on Industrial Development and
Co-operation / 2nd Ceneral Conference of UNIDO, 10757

:::/ Cf. Coal Development Potential and Prospects in the Developing
Countries, IBRD, October 1979
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- Exploitation of natural gas resources in
developing countries also requires further
exploration and infrastructure development:
early results could, however, te obtained
by the fuller utilization of residual rases
in connexion with netroleym extraction (e.p.
flared pases).

- Renewable sources of energy (bio-mass, including
africultural wastes: solar, water, geothermal
and aeolian energies) */ may have an important.
but probably not decisive role within lLima
parameters: in the next two decades, the direct use in
industry of renewable energies other than hydro-power
is, in fact, likely to be most significant in the
agro- and certain manufacturing industries. esnecially
at small-scale level and in decentralized patterns
of industrial deployment: this mav be exrected to
reinforce current develorment policies and to have
major social and cultural imnlications.

- On the other hand, the indirect impact on industry
of renewable and other non-critical **/ sources of
energy may be considerable if they can absorb comveting
energy demand in other sectors, especially household
consumption (as well as transport and apriculture,
in particular if storable and transportable synthetic
fuels can be produced commercially).

It must be expected, if these assumntions are correct, that
energy supnlv/utilization will be one of the most controversial
political and policy issues of the next two decades. not only
in terms of competition for scarce resources between the
industrialized and developing world, or between particular
countries, but also in terms of allocating these resources
among, the direct consumer sector, transrort, apriculture and
industry: problems will also arise with regard to the
environment. It is thus evident that key dimensions of the
energy probiem, and many of the solutions which may be devised
to overcome demand/supoly inbalances and to reconcile
competing interests, transcend the verspective of industrial
development of developing countries and hence of the UNIDO
Task Force. On the other hand, it is equally clear that the
development objectives set for UNIDO are directly - and
critically - affected by the energy vroblem, and that an
organization such as UNIDO can make a major and concrete
contribution tli.'ough its technical assistance and promotional
programmes to ensure the ootimal utilization of conventional
as well as of new and renewable energy resources. In fact,
the Task Force believes that the following key questions are
within UNIDO's specific area of competence:

#/ The Task Force did not consider the role of nuclear energy:
howvever its further development as a source of power (power
grid systems: possibly direct supply to industry) has been

assumed.
#8/ The term "non-critical™ is used here to denote generically those sources

of energy that do not involve raw materials such as petroleum which,
in the present state of technolopy, are in short supnly.
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- How can energy resources be nreserved by more
rational use (including conservation measures)
in industry, and by systematic industrial
recycling of materials?

- How can the enerpy supnly derived from new and
renewable sources. as well as from such non-critical
fossil resources as natural pas, neat, coal. oil
shale and tar sands, be increased, especially for use
in industry or by the industrial nroduction of new
fuels?

- How can industrial oroduction of anprorriate
equirment and appliances for the peneration and
use of energyv be ovtimized, wiih reference to all
sectors (i.e. not onlv industry, but also agriculture,
transport, household consumntion), and how can the
share of such equipment produced in developing
countries be increased?

In this perspective, the Task Force has seen as its main
function to ascertain what types of support are demanded
by developing countries, and on that basis to formulate
a modular but inteprated action prosramme on the enerpy/
industry interface addressing those issues on which the
UN system, and in particular UNIDO, can hope to have an
impact.

In summary, the Task Force proposes intensified efforts

by UNIDO, jointly with other members of the United Nations
family, to assist develoning countries in attainines the
following interrelated objectives:

- Efficient utilization of energy resources in industry:
this should involve enerpy auditing and planning at
national, sectoral and nlant level: conservation
measures: deliberate energy- and industrial development
or deployment strategies ensuring the ontimal use of
locally available energy resources of energy. 88
well as the minimization of heat and distribution
losses: non waste-technolosy industrial oroduction
processes (e.g. re-cycling of materials): etc. To
that end, the Task Force proposes a combination of
training activities; advisory services, including
in particular advice on the indistry dimension of
national energy strategies and advice on energy
auditing, planning and conservation at nlant as
well as at sectoral level; pilot and demonstration
projects: dissemination of information on energy-
saving practices, processes and technolories.

- Production of approoriate energy-related equinment
and appliances. The Task Force urpes that efforts
be made at policy level (e.p. in the UNIDO system
of consultations, and in the 1981 United Ccnference
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on New and Renewable Sources of Fnergy) to ensure
that a substantial share of such equiprment and
aprliances be nroduced in Aevelonine countries.

It further surrests an intensified effort to promote.
by specifiec technical cc-overation activities, the
manufacture of caritnl goods and apnliances for

the generation, distribution and ontimal use of
enerpy form conventional as well as from renewable
sources. This assistance will have to cover also

the Aevelopment, adaptation or acquisition of
industrial technolories. repair and maintenance,
product desipn., prototyre development and testinp,
demonstration rlants, investment nromotion and
wherever annronriate advice in the overation of
industrial facilities: svecial efforts should be

made to encourape econormic and technical co-oneration
among develoving countries by ioint technolopy
development , exchanre of exrerts, training,
standardization of equipment and multi-national
nroduction enterprises.

- Industrial production of fuels and related feedstocks
derived from conventional retroleum resources, as
well as from coal, natural fas and biomass. To
that end, the Task Force rronoses strenghtening the
UNIDO petrochemirals nrorramme to attain increased
efficiency in energy transformation (including for
instance the utilization of flared pas). It also
sugpests new nroframmes to encourarse the production
in develoring ecnuntries o“ fuels anAd feedstocks from
fermentable crons (ethanol). apro-waste, low-grade
coal and peat.

All these activities, which are essentially of an onerational
nature, would greatly benefit from anyv systematic technical-
economic studies of energy persnectives and policies that

may be conducted by the International Centre of Industrial
gstudies with a sectoral, national or global focus, as well as
from the services of the Industrial and Technologpical Information
Bank.

While establishing long-term programme rroiections and
priorities, the Task Force has encouraged a series of vrolects
and studies of a preparatory or nilot nature. It has also
considered with the secretariat units concerned their specific
functions and resource requirements. In this, the Task

Force assumed that there would be no major structural

changes within UNIDO, and that no significant new staff
resources could in the short and medium term be allocated to
the energy programme. It has explored with other members of
the United Nations family possible areas and modalities of
co-overation in the context of the nronosed energy nroframme:
here again, the working hynothesis was that there would at
this stage be no fundamental institutional changes within the
system but that, if such changes were to occur, UNIDO would
have a major say in them.
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The Task Force has been aware that a United Nations
Conference on New and Renewable Sources of Fnergy

(UNCNRSE) is scheduled to take niace in 1981. UNIDO,

and other members of the UN family, are actively

involved in its prevaration. It might be asked, in

that connexion., wrether a large new programme on the
energy/industry interface, as suppested in the present
Report, should be launched or consolidated orior to
UNCNRSE. The Task Force sees no contradiction between

the two, but a great deal of complementarity. The UNIDO
programme will, in fact, place major emphasis on the

better use of conventional energy resources. To the

extent that it relates also to the industry dimension of
nev and renewable energy resources (e.g. their significance
as a source of energy to industry: the nroduction of
equipment and fuels by industry). the programme focuses
primarily on a short- to medium-tern nersnective, i.e.

on nroven technologies and anplications with repard to
which there is no reason to wait for the outcome of UNCNESE.
Indeed, much of this work prorosed as vart of the UNIDO energy
programme will feed into the 1981 conference, and in turn
the conference may add to the UNIDC nrograrmre action on new
and renewsble sources of energy a lone-term vision which
the Task Force did not, at this point, consider nractical
or possible.

The probosed energy vprogramme is ambitious both in its
perspective and in terms of the technical assistance
resources required to implement it. Cuite anart from

the fact that a more modest aprroach - e g. action

within limited time parameters, or focusing only on a
small number of countries, sectors or tynes of technical
assistance - might not do justice to the existinre demand
for sunporting action and to the imnortance, c:mpnlexity
and interlinkages of the energy problem in the context of
the industrial develomment of develoving countries, the
Task Force is confident that the various members of the
United Nations system, and among them UNIDO. have the
capacity to mobilize the reaquisite skills, mannecver and
financial resources. It is of course evident that a
programme of the magnitude suggested cannot be started
overnight: it will have to grow incrementally, and perhaps
experimentally. This, however, simply confirms the need
for comprehensive planning parameters and for an inte-
grated pattern of programme develovment and managemrent.
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1.2

PROPOSED ACTION PROGRAMME ON ENERGY AND INDUSTRY

1. OVERALL PARAMETERS

The Task Force considers that a programme on the enerpgy/industry

interface in developing countries must give priority attention to:

(1) the efficient utilization of enerpgy in industry,

including non-waste-technology production processes: 1/

(ii) the production, rerair and maintenance of enerpy-
related equipment (both conventional and non-conventional,
network and non-network):

(iii) the production of fuels and related feedstocks.

The prorosed enerpy programme draws to the extent nossible on
on-going UNIDO activities. 2/ However, the Task Force has attempted
to consider needs and opportunities for international action in
vider time, conceptual and institutional parameters than would be
customary for UN operational planning. The programme thus
encompasses both techn%fal assistance and non-technical assistance
action in a long-term ~ perspective, on the assumption that many

of the proposed activities would be carried out in collaboration
with other members of the UN family, or in the broader context

of UN-wide programmes. In adopting an integrated and conceptually
comprehensive, but also modular approach (i.e. a programme organized
around particular objectives and areas of action). the Task Force
has taken into account UNIDO's overall co-ordinating role with
regard to industrial development It has thus sugfested comprehensive
parameters for consistent action to be developed within UNIDO and
within the UN family, avoiding to the extent possible a duplication
of efforts.

*/

"The practical application of knovledge methods and means, so as to
provide the most rational use of natural resources and energy''. ECk
Seminar sn Non-Waste Technology and Production.

See also, in Annex B, a tabular presentation of the proposed energy
programme components, with an indication of ongoing and pipeline
projects, supgested responsibility for backstopping within UNIDO and
possible involvement of other agencies. Project documents and other
background documentation are available upon request.

Ultimately the year 2000 (Lima tarret): the main orerational focus
however, is on the period 1980-1085 and 1GA _] i G,
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1.L

In line with UNIDO's mandate, the proposed energy/industry
programme focuses on problems of the developing countries, even
though its main postulates - especially the call for a more
rational use of energy - concern with even preater force the
industrialized countries which at present consume a major share .
of the world's energy supply. Since the latter possess much

more substantial scientific and financial means to develop better
energy technolopies and to tap new energy resources, it may be
expected that their experience and knowledge will benefit also
developing countries, to the extent that this experience and
knowledge can be adapted to their needs and conditions (e.p.
locally available resources: scale of industrial operations:
socio-economic conditions). Beyond this, however, efforts must
be made in the developing countries themselves to develop
strategies, processes and technologies that address their own
particular problems: hence the emphasis in the support action
suggested by the Task Force on country-specific energy planning

and energy-appropriate industrial strategies.

The Task Force believes that, in time, the proposed programme on
the energy/industry interface would involve a considerable volume

3/

of technical assistance. This presupposes access to a variety

of sources of funding - including the UN Development Programme
(country, regional and global IPFs: SIS), the UN Industrial
Development Fund (both peneral and special purpose contributions),
the new Science and Technology Fund, the Capital Development Fund,
Repular Budget, as well as national, bilateral and regional resources.
Opportunities for establishing a special energy development fund
within UNDP, within a new UN Science and Technology propgramme or
within UNIDF might be explored. However, the Task Force believes
that this would pose both conceptual and management problems. P/
System-wide consolidation of objectives and action seems, at this
point, more important (and also more feasible) than the consolidation

of resources.

The Task Force has been hesitant to suggest concrete figures, although
an ultimate target figure of $20 - 30 million per year, based on current
programme costs, may be advanced as an educated guess.,

There is also some danger that by establishing a new, programme-specific
fund, support from other sources (especially UNDP/IPF) might decline.
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1.6

Institutional and manpower implications of the energy programme
within UNIDO are discussed in Chapter 5 of this report. In general
terms the Task Force does not believe that the action it proposes
would, at this stage, call for major structural changes or resource
growth within the UNIDO Secretariat. This presupnoses, however,
that co-ordination and live linkages between secretariat units can
be maintained at policy level by a continuing, inter-divisional
mechanism to ensure integrated programme development and management,
without thereby inhibiting the responsibility and efficiency of the
units charped with specific operational tasks. It also calls for

close contacts with, and rapid access to expertise outside UNIDO.

Lastly, the Task Force would stress again, and will point out
wherever approvriate with reference to specific activities discussed
in this revmort, that international action on the energy/industry
interface can only be effective if it represents a system-wide
efcort of the United Nations as a whole, involving also regional

UN bodies and non-UN uviganizations concerned with energy and

development.él

5/ Including vhenever appropriate access of other agencies or organizations
to resources vhich may become available for the energy programme
(e.g. through UNIDF).
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2.__UTILIZATION OF ENERGY IN INDUSTRY

The Task Force believes that in the short and medium term, while
reliable and economically attractive technologies are being
developed with regard to new sources of energy, systematic efforts
to encourage more efficient energy utilization in industry should

6/

be given top priority. —

Action to this end will have to involve:

- energy auditing and conservation measures,
particularly in plants and distribution systems;

- energy-appropriate industrial development strategies,
plans, processes, technologies, equipment and management
practices:

- the optimal utilization in industry of renewable and other
locally avallable sources of energy, including agricultural
wastes and by-produets, usually in combination with each
other or with conventional energy sources:

- adoption of non waste-technology production processes,
including the industrial re-cycling of materials with

a high energy content.

Considerable experience with improved energy utilization in industry
has developed under the pressure of rising fuel- and feedstock costs,
and can be brought to bear on the proposed programme. This concerns
practices at plant level, as well as deliberate efforts to deploy and
equip industry in such a way as to minimize distribution losses,
re~cycle and recuperate waste heat, re-cycle materials and generally
to rely on the most appropriate resources in industrial processes

(e.g. direct reduction in metallurgy). One should be under no

It is recalled that industry consumes from 30 to over 50% of the total
energy supply. Energy consumption, potential energy rationalization/
conservation coefficients, as well as growth/energy elasticities, are
Miita Ajffavant fwam sactor to sector, an? are conditioned by a whole
range of dependent and independent variables. The Task Force notes

in this connexion that most energy supply/demand projections or

scenarios are technology-flat, ur use very arbitrary coefficients for
future technological innovations and potential rationalization,especially
as they relate to utilization (demand). In time, the proposed energy
programme may generate more accurate data and targets.

A




illusion, however, that optimal energy utilization in industry

can be achieved rapidly and cheaply. Even such basic and
theoretically attractive postulates as co-generation, for instance,
imply major decisions on investment, plant location and the develop-
ment of products and markets, and have to face constraints which are
not (or not only) technological. Also, current experience and new
approaches to better energy utilization refer in general to large-
scale, traditionally energy-intensive and therefore energy-conscious
industries such as iron and steel, aluminum, or petro-chemicals.

The problem, for the UNIDO programme, is to relate them to conditions
prevailing in developing countries, including smaller-scale industrial
production, industriai sectors which may not be traditionally energy-
intensive, and locally available energy resources. It is of course
evident that not all energy-saving processes and technologies applied
in large-scale, energy-intensive industries can be transposed to such
conditions. This calls for new approaches (e.g. the combined use of
conventional and renewable energies, ur of solar energy and biomass )

specific to developing countries.

Particular importance should be attached to the utiliza-

tion in industry of new and renewable sources of energy.

These are discussed in further detail in the following

chapter (production of energy-related equipment). At

present, however, and for the short and medium term, it

must be expected that new and renewable sources of

energy will be relevant primarily in relatively small-

scale, decentralized industrial units, and that with the |
possible exception of hydropower and certain biomass-
derived energies they will supplement rather than sub-
stitute conventional sources of energy. Examples are

the direct utilization of solar heat for crop drying;

use of agro-wastes: small-scale hydro power generation.

It is of course evident that any decision to rely on new
and renewable sources of energy requires a rigorous and
country-specific technological and economic analysis of

all available alternatives, as discussed in paragraph 2.2.1
below with regard to industrial energy strategies and

energy planning.
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In principle, the Task Force has considered the following

operational tools for the proposed energy utilization programme:

- training in energy conservation and auditing at
plant level:

- advice on energy strategies, planning and conserva-
tion in industry at national or sectoral level:
mobile demonstration units or teams to provide
on-the-spot advice on energy auditing and
conservation at plant level:

- in-dzpth analysis of energy balances and optimal
energy utilization in particular branches of
industry:

- considering energy aspects also in non energy-
specifiec UNIDO technical assistance projects,
especially feasibility studies, industrial
planping and training projects:

-~ dissemination of information: INTIB; monographs:

manuals.

Training in Energy Conservation and Auditing

At this stage, the purpose of training in energy conservation must
be seen both as promotional - in the sense of enhancing the
awvareness of needs and opportunities for energy conservation -

and operational, by allowing qualified participants to identify
and observe improved energy utilization practices in industry, and
relate them to conditions in their own countries and plants. The
term "training" may be somevhat inaccurate: programmes should
involve a maximum of joint, problem-oriented thinking and
discussion among participants from developed as well as from
developing countries. This puts a premium on the quality of the
participants, and calls for interlinkages with other energy
programme components (e.g. advisory services, in-depth studies of
particular industrial sectors, etc.), as well as vith major UNIDO

technical assist ince projects.



2.1.1 Special Training Courses on Energy Conservation

A pilot course on enerpy conservation has been conducted, in
collaboration with the ILO/Turin Training Centre, for three Englis}-
speaking countries. There appears to be a demand for additional
training activities of this type: one is currently being considered
with the Latin American Energy Organization (OALDE). The Task Force
believes that with present staff resources two training courses per
year could be backstopped. However, before adopting a definitive
pattern for training on energy conservation, it appears necessary
to assess the results of the pilot project. One of the key issues
to be examined concerns the level of participants: the pilot
project was designed for plant engineers, but includes in its final
phase also a colloquium with managers. Another issue is whether the
curriculum should focus on selected industries, or on particular
processes relevant to several industrial sectors. Thirdly, it will
be important to optimize the impact in the participating countries,
e.g. by shifting the venue of future training courses at least in
part to a developing country, by local follow-up training that may
involve the original participants as resource persons, and by the
wider dissemination of training materials and manuals developed in

the training courses.

2.1.5.1 Power Plant Operation

It is also proposed to organize on a regional basis a series of
training courses focussing on the efficient operation of electrical
pover plants; particular attention should be paid to equipment

maintenance, replacement and the availability of spare parts.

2.2 Advice on Energy Utilization and Resource Management

The need for advice on strategies, planning and specific measures
to ensure the better exploitation and use of energy resources in
industry is expected to grow sharply in coming years; concretely,
this means linking industrial development strategies and appropriate
energy strategies. Whatever the level at which such advice may be

requested - national, sectoral or plant - it calls for a comprehensive
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technological and economic matrix to determine not only the most
efficient methods of utilizing energy in industry, but also to
provide guidance in the choice of energy sources or "energy mix",
keeping in mind available energy resources and their alternative
uses. In that sense, energy utilization and energy resource

management or planning are closely interrelated.

It should be noted that throughout this programme component -
especially advice on energy utilization/planning at national and
sectoral level -- direct benefit could be derived from systematic
studies that might be undertaken by ICIS on energy demand, energy
supply and energy coefficients in particular branches of industry,

as vell as for particular countries.

At National Level: Industrial Fnergy Strategies; Energy Planning

Among the pilot projects initiated by the Task Force, a preliminary
survey was carried out in Kenya to examine the possibilities of

using locally available agro-wastes and primary agro-products for

the supply of energy to new industries, especially in the decentralized
agro-industrial sectors. Follow-up action will include the formulation
of terms of reference for pre-investment feasibility studies. Other
similar requests are under consideration. The Task Force urges that
they be given priority attention in the energy programme. To that end it
proposes to develop, with the assistance of national institutions such as
the Academy of Sciences of the USSR, a comprehensive techno-economic
matrix to guide the formulation of industrial energy strategies and
resource management at national level. Reference to such comprehensive
parameters seems in fact essential for any major policy or investment
decision in industry - including in particular those concerning the
production of fuels and feedstocks, the development of alternative
sources of energy, as well as the manufacture of energy-related

capital goods and appliances (see Chapter 3 and LU, below).

While UNIDO should be prepared tc meet requests for advice on
energy strategies and planning as they relate to industry, the
Task Force believes that a consortial approach including also
other members of the UN family - especially the UN Center for
Natural Resources, Energy and Transport (CNRET), FAO, IAEA and
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and perhaps IBRD - would be desirable. 1t is in fact evident

that industrial enerpy strategies and planning must take account

of enerpy demand in other sectors (e.g. transnort and apgriculture)

and of power generation and erid systems which may be expected to

draw also on nuclear energv. It is thus prroposed .list when requests
for advice on enerpv strategies and planning are submitted to UNIDO,
CNRFT should be consulted and, if appropriate, involved in connexion
with overall enerpy volicy asvects. Conversely. UNIDO should be
prepared to handle the industry dimension of peneral energy nlanning
projects entrusted to CNPET. This collaboration should extend to FAO
vwhere energy peneration from biomass (e.g. apro-wastes and apricultural
commodities) is envisared, and to 1AFA whenever nuclear nower reneration
may be involved. ‘'he Task Force notes that IAEA is already providing
to its members advisory services on electric nower system planning
(WASP), and that IBRD has also utilized them. The possitility of
collaborating with this service, or nerhans to develon it as a Joint

IAEA/UNIDO/CNRET activity, should be explored.

At_Sectoral Level: Advisory Projects: In-depth Jurveys

The Task Force has encouraged several advisory nrojects on energy
conservation and better use of locally available energy resources in
particular industrial sectors. In Turkey, for instance. an exnert

team has provided advice on energy conservation in selected industries,
including cement. glass and textile industries. Ynerpy utilization

and auditing in the sugar industry, with particular reference to the
use of bagasse, has been the subject of an advisory survey in Cuba:

A repional colloquium on that subject is presently under consideration,

and may be replicated in other repions (see 2.2.2.1 below).

It may be expected that a considerable number of similar requests
will have to be handled by UNIDO in coming years. While the Task
Force foresees no difficulties with backstopping, it suggests that
FAO should be consulted whenever agro-wastes or agricultural products

are involved as sources of enerpy.

Beyond specific advisory projects. the Task Force believes that UNIDO

should include in the energy vrogramme a series of in-depth analyses
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of the enerpy balance - present and potential - in those branches

of industry in vhich requests for advice on energy utilization/
conservation as well as other technical assistance activities and
investment opportunities are likely to develop - e.g. food processing
and building materials, as well as traditionally energy-intensive
industries, such as iron and steel. aluminium and petrochemicals.
These analyses, which should take into account also opportunities

for adopting non waste-technology production processes (see 2.3 below),
may be expected to involve or lead to technical meetings, publications,
pre-investment feasibility studies and pilot or demonstration action,
and should thus be designed, funded and imnlemented as technical

assistance.

Energy utilization in_the sugar industry

The choice of the sugar industry for a first in-depth assessment of
sectoral energy balances was dictated both by the fact that there exist
real opportunities for rationalization. and that sugar production
concerns most. if not all develoning countries, including LDCs. A
pilot project is currently being considered with OLADE for the Latin
American region. It is intended to explore the potential uses of
sugar cane and its by-products, in particular the use of bagasse as
a source of energy within and outside plants (i.e. by feeding into
electrical power grid systems), and the production of ethanol by
fermentation processes. To that end, a comprehensive economic
matrix, considering also alternative land-, product- and manpover
uses, markets and ecological implications will be developed in
consultation with FAO. The project would analvse technological
aspects, including problems relating to equinment, size and location
of production units and management at plant and sectoral level:
although most of the processes and technologies are mature, this
would provide an opvortunity to up-date knowledge, illustrate
success-stories and develop models or blueprints suitable for
conditions in particular developing countries. Similar regional
projects might be considered in future in the Asia/Pacific area and
Africa. Although conditions - especially those relating to economic

variables - might be different from country to country and region to
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repion, it should be possible to utilize the results of the Latin

American workshop in these successive prolects.

At Plant Level: !Mobile Diagnostic Units

Among the various methods to provide advice on enerpv auditing and
conservatinon at plant level, the Task Force considers the concept
of mobile diagnostic units as particularly attractive. Cuch mobile
units have been crerating for some vears in Canada and in the CSOSR
(with particular emphasis in the buildins materials industryv). The
Task Force has explored with Czech authorities the possibility of
utilizine their mobile unit in connexion with the UNIDC enerry
rrogramme. It is also considering with OLADE a ioint nroiect to
equip and orerate a similar mobile diapnostic unit in the Latin

America repion starting in 1081.

Non Waste-Technology _Production Processes

Non waste-technology production processes, including the recycling
of materials with a hiph energy content (ranfing from metals to
Flass, paper. plastics, etc.) should, in the opinion of the Task
Force, be piven major attention in the proposed enerpy programme,
both from the specific perspective of energy conservation and,
more generally, in the context of overall resource management in
industry. This could involve a series of studies, symposia and
technical publications, as well as advisory, demonstration and

training projects.

General Technical Assistance Activities

The Task Force believes that a systematic effort should be made

to consider energy utilization and conservation issues also in
UNIDO projects which may not be energy-specific. This concerns
especially feasibility studies, industrial surveys and rlanning,
pilot oplants and factory management: the inclusion of energy in
training and in-rlant training programmes has already been referred

to above.
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Information Cystems_snd Dissemination

Programme action relating to enerpry utilization in industry

requires deliberate efforts to pather and disseminate adequate,

i.e. precise and timely information within UNIDO - primarily in ’
sunport of programme- and prolect -develonment - and outside UNIDO. .

"he Task has thus considered the followine intformation activities:

INTTH (Industrial and Technolorical Information Rank )

One of its functions. stressed in a recent P'lan of Action elaborated
by a Cenior exvert 7/, is to rather information available within
UNIDO and make it available throughout the recretariat. To the extent
that INTII* can tan sources of information (including data systems)
existinpg outside UNIDO on specific exrerience and technolories
relating to energy utilization in industry. such external information
should also be disseminated to the secretariat units resronsible for
formulatine and implementing operational action under the energy
programme. In fact, the Task Force staff have benefited substantially
from bibliogranhies and abstracts obtained throursh INTIR on some

alternative sources of enerfy.

It is evident that. if INTIB coverage of in-house and external
information on energy utilization in industry can be built un, its
services should also be made available, on reauest, to outside users.
This will depend primarily on the ability to 1ink un with comprehensive
energy data systems at national level - including esrecially information

on industrial practices and programmes. |

Training Materials and Manuals w

It has been noted earlier that such materials would be produced in
connexion with special energy conservation training and in-plant
training courses. In addition to their immediate didactic value, they
should vherever aprropriate be translated and disseminated in the

participating countries as part of local follow-up activities.

Plan of Action for Implementation of Recommendations Concerning the
L.foriation and Documentation System of UNIDO,Seifol-Molukov ,August 1979.
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Monographs on_Fnergy Utilization

In addition to training manuals, the enerpy nrogramme may be
expected to produce materials on energy utilization and
conservation suitable for publication, possibly as nart of the
Technology Series. Topics which might be piven priority attention
are co-peneration ; heat pumping; enerpy utilization in the
sugar industry: re-cycling of particular materials (e.r. plass:
plastics). It is particularly hoped that UNINO's orerational
experience, as well as the programme of studies of ICIS, would

be utilized for or at least be reflected in these prublications.
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ENERGY-RFLATED EQUIPMENT

A second priority area for UNIDO action is the industrial produc-
tion. repair, maintenance and operation of equipment related to
energy, whether in industry, agriculture, transport or households.
This would have to include equipment for the recovery, production,
conversion. distribution and use of energy, as well as appliances
and equiovment components. The term "industrial production’ is used
in a comprehensive sense, covering the development of industrial
techaolopies. design. testing, demonstration, manufacturing,
marketing. as well as repair and maintenance of eguipment and

appliances.

A policy aquestion arises at this point as to the extent to which an
organization such as UNIDO should be directly involved in scientific
research. especially with regard to new and renewable sources of enersy.
There is no doubt that technolories and product development in that area
are contingent upon the results of onpoing research and experimenta-
tion. which should therefore be closely monitored by the units

concerned with the energy nrogramme. The Task Force nevertheless
believes that, given its present resources ana mandate, UNIDO should
concentrate on the practical apnlication of the results of scientific
research which ass a rule will be carried out elsewhere. at national

or international level. There is, however, a grey area concerning

the building and testing of prototypes, demonstration projects,
adaptation to local conditions and appropriate product development,

and generally *he development of industrial technologies. This grey
area lies specifically within UNIDO's field of interest and competence,

and is thus included in the proposed vnrosramme.

UNIDO's present programme already includes a wide variety of projects

on the nroduction of enerpy-related equipment. The Task Force believes,
however, that there is need for a more selective and yet conceptually
comprehensive approach. There is some danger - especially vhen new

and renewable sources of energy are concerned - that one or the

other of the possible alternatives (whether solar, bio-gas, fermenta-

tion alcohol or wood) be held out as a panacea for all energy problems.
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Care must also be taken not to rely on un-tried experimental
technologies, and especially not to promote the production of
equipment likely to become obsolete in the near future. Lastly,

it has already been pointed out (naragraph 2.5.1 above) how
important it is with regard to new and renewable sources of energy
to relate technology and product choices to country-snecific
economie, social and environmental narameters. In fact, most
developing countries will have to rely on an energy ‘'mix’ involving
a number of conventional and non-conventional energy sources, and

likely to vary considerably in time as well as in snace.

The proposed energy programme encompasses both conventional energy-
peneration and distribution equipment . and equipment and aopnliances
for the use of renewable sources of energy. Among the latter, the
Task Force has focussed primarily on three areas in which a
substantive volume of work (including some recent preparatory or

pilot action) is already underway:

(i) biomass
(ii) solar energy

(iii) hydro-pover generation

In future, however, UNIDO must be prepared to deal also with the
equipment dimension of other energy sources, with which UNIDO has

80 far not been substantially concerned. e.g.

(iv) vind energy

(v) geo-thermal energy.

It is evident that a variety of operational tools, ranging from
feasibility surveys and studies to training and advisory missions,
will be employed in this part of the energy programme. The Task
Force would particularly stress that

- technical assistance will in appropriate cases have
to involve the construction and operation of demonstra-
tion plants, even if this calls for relatively substantial

levels of funding: 8/

Possibly through the Capital Development Fund or concessional loan
financing.



- pre-investment assistance (surveys, feasibility studies,
pilot operations) should be closely related to invest-
ment follow-un, e.g. by specific investment promotion
activities or by linkages with funding apencies;
opportunities for collaboration among developing
countries should be systematically explored and
followed un, e.p. by assisting in the establishment
of multi-national, regional or subregional production-
and marketing arrangements: standardization will play

an important role in that connexion.

Reference should also be made to the UNIDC inouts in the preparations
for the L9%1 UN Conference on New and Renewable Sources of Enerryv:
they will require svstematic state-of-the-art surveys and orovide

an opportunity to identify problems and rerspectives for the
production of energy-related equipment, as well as for the use of

these enerpies in industry.

All these activities call for the closest possible collaboration at
planning and operational level with other UN bodies such as the CNPET
and FAO: these orpanizations may not be concerned with industrial
production of equipment and appliances per se, but they have specific
mandates and capabilities with regard to the exploitation of natural
resources and the formulation of overall resources- and enerry
policies (CNRET) and. where biomass is concerned, with regard to

agricultural production (FAO).

Conventional Equipment for Power Generation, Distribution and the
Industrial Production of Fuels

UNIDO already provides assistance to developing countries in the
production and operation of conventional pover-generation and
distribution equipment, as well as of equipment needed for the
production of conventional petroleum- based fuels and feedstocks.
Since it must be expected that conventional power-generation and

distribution technologies will continue to play a pre-eminent role
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within Lima parameters (whether or not the source of energy is

conventional or 'new', thoush in the latter case the scale of

operations is likelyv to be smaller). the Task Force believes that

the strenpthening of this sector of UNIDO activity will be essential '
to the enerpy programme. Come specific steps are proposed to that

end.

Policy Level: fectoral Consultations

The Task Force attributes precat importance to the inclusion of
power-generation and distribution equipment in the UNIDO consulta-
tions on capital goods scheduled for 1981. 1In the past dccade, some
develoning countries (e.g. Brazil. Korea. India) have rained an
important place in this sector. lowever, their overall share in the
production of power-reneration and -distribution equipment remains
modest , especially in view of the sharp rrowth of internal demand
cxnected in the develoving world. Cee also, in this connexion. the
comments on hydro-electric power (parapraph 3.0, below). Amonr the
specific issues which should be explored in the context of the
sectoral consultations are the problem of continuing tcchnological
dependencies, paps in the manufacturing cavacityv for rarticular
equipment components. onportunities for standardization of equioment
and co-operation among develoning countries in manufacturing, marketing,

repair and maintenance.

Technical Assistonce

Systematic efforts seem particularly needed at this stare to develov
and produce power-feneration and -distribution equiprment suitable for
the needs and conditions of develoning countries: this relates both
to size. relative simnlicity of operation, availability of snare varts,
and perhaps the specific requirements of power reneration from new

and renewable enerfy resources {esnecially biomass). To that end,

the Task Force provoses that an attemnt should be made, usinf to

the extent possible the context of sectoral consultations (rerional

as well as global) and the preparatory expert meetings organized for
that purpose, to draw un a technical assistance programme blueprint

including approvriate equirment desipn: feasibility studies for
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multi-national production enterprises in developing countries:
industrial complementation on a regional or sub-regional basis:

standardization: supply of spare parts: training: TCDC programmes.

Investment Promotion, Investment Follow-Up

The growth of power generation and distribution in developing
countries, and the strengthening of their capital goods industry

to support it, entails very substantial levels of long-term
investment. o/ Although investment financing per se may transcend
UNIDO's area of competence, the Task Force believes that the

energy programme should include systematic investment promotior
efforts:; in that context, funding of power generation facilities
and the strengthening of the local capital goods industry to supply

the facilities with equipment, spare parts, etc. must be considered

in an integrated perspective.

Biomass

Energy generated from biomass is expected to play a significant role
in many developing countries and should provide concrete opportunities
to build up the local production of equipment and appliances, as well
as to develop multi-national manufacturing enterprises and markets

at sub-regional, regional or inter-regional level. Techinologies

in that area are by and large mature. Before launching any major
manufacturing ventures for particular types of equipment and appliances,
however, systematic efforts ar= required to relate production plans

to market opportunities, to ensure public acceptance (especially for
new types of appliances), as well as to build up an adequate
infrastructure for repair and maintenance. It is clear that FAO
should be actively involved in developing this particular programme
component. Also, to the extent that the utilization of biomass has
ecological implications (e.g. better utilization of wood, of

agricultural and urban wastes), linkages with UNEP would be desirable.

In a recent internal UN/DIESA paper the capital needs of developing
countries for electric-power generation for the period 1980-90 were
estimated at approximately $3uk tillion, and the corresponding
capital needs for electric power distribution at $187 billion.
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Viood

In terms of its share in overall energy supply, of the substantial
savings which could be made by its better utilization, as well as
in view of its ecological significance, wood must occupy a very

special place in the energy planning of most developing rountries.

The Task Force thus believes that attention should be given in the
UNIDO energy programme to a systematic, multi-country programme for
the development of more energy-efficient wood-burning technologies
and appliances, primarily for household use. The result vill
probably be better design, using locally available materials
(bricks: clay: ete.). Some of the components - (flues, rrilles,
etc.), mayv be industrially or artisanally produced. A preliminary
study on this subject has been commissioned. The next steps would
be the development of prototypes. demonstration pro.iects and perhaps

the local production of particular components.

The Task Force also suggests that intensified efforts should be
made at industry level to encourage the utilization of wood
residues by briquetting. direct combusticn and gasification. (See

Table I. Chapter ), below).

Both FAO and UNIDO are concerned with programme action on the
utilization of charcoal in industry and, generally ., as a source
of energy. The Task Force suggests that an expansion of this

programme should be considered with FAO at an early date.

Bio-pas

UNIDO already has a number of operational or pipeline projects
relating to the use of bio-gas. While these have drawn primarily
upon technologies developed in Tndia, the Task Force believes that
other approaches more suitable for a variety of wastes (e.g. fibrous
materials) should be explored. It also suggests that in future the

energy programme should concentrate on

(i) technolopies and equipment for relatively large

bio-gas production units for village and vpossibly



3.2.3

3.2.3.1

- 20 -

for industrisl use (e.g. in agro-industrial
complexes), and for the utilization of urban

wastes: containers for storarpe and transport:

(ii) the manufacture of comnonents (tanks, valves, etc.)
for smaller bio-gas units currently being develoned

for household use. 19/

The Task Force thus proposes that UNIDO should, as a matter of
priority, initiate a propramme of prototype develonment, demonstra-
tion projects and pre-feasibility or feasibility studies at repional

or sub-regional level.

Fermentation Alcohol (Ethanol)

Programme action in this area is discussed in greater detail in
Chapter U, industrial production of fuels and feedstocks. It should
be possible. in that context, to develon also opportunities for the

local production of equipment.

Combustion Engines

It is proposed to undertake a systematic survey of current efforts

in developed and developing countries (e.g. Brazil) on the production
or adjustment of combustion engines for the use of ethanol ll/, and
to prospect opportunities for local production at national or multi-
national level. Such a survey might include a technical workshovp

and the publication of a monograph in the Technology Series.

10/

11/

The use of small bio-gas units is being promoted by FAO, as well
as by non-governmental programmes;

It appears that most combustion engines can function without a
significant loss of efficiency with fuels containing up to 20%
of ethanol.
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p 3.3 Solar Energy

The direct exploitation of solar energy as a source of heat or
power (electrical, mechanical) fipures prominently in any lonp-
term energy projections. This is especially evident for
developing countries, both on account of favourable climatic/
metereolopical conditions and because the substantial rrowth

of energy demand expected in all sectors - households, transnort,
agriculture and industry - could be met by new energy technolopies
without displacing conventional enerpv equipment. There will

thus be concrete onnortunities for the develonment and local

nroduction of appronriate equipment and anrliances.

At present the exploitation of solar energy involves primarily the
direct use of solar heat. Efficient power reneration (and nerhaps,
in a futuribles perspective, the use of high temperaturesin
metallurgy, ceramics industries and in the long run for the
production of hydropen fuels) is still continpent on future
technological innovations or breakthroughs. Such breakthroughs,
e.g. in photovoltaic conversion, are expected to emerpe in the

next few years from the very considerable research and development
programmes of several countries. A second problem area in which
major technological progress is required before solar power can

be generated on a larpe scale is that of storage: in the absence
of efficient methods of enerpy storage, the role of solar energy

{ vill be primarily for intermittent uses, or (if substantial solar |
power generation facilities can be established in future) as an
adjunct to power-grid systems based on conventional sources of
energy. In some developing countries the coupling of solar
(i.e. intermittent) and biomass-derived energy mipght be feasible
in the short- or medium term, e.g. as a heat source or in non-

network electric power generation.

Under these circumstances the Task Force believes that at the

present stage the UNIDO programme should:
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(i) focus on the design and production of equipment
and appliances for the direct utilization of solar

energy as a source ol heat: and

(ii) encourage, but only in selected instances where
the technolreie: are proven and economically
attractive, the design and production of equipment
for the conversion of solar energy into mechanical

or electrical power. 13/

The Task Force has reviewed a variety of on-going and pipeline UNIDO
projects in this area, and has commissioned or prospected pilot
action designed to give this programme component greater consistency
and a sharper focus. One of these nilot orojects, carried out in
Cuba, concerns the local production of solar collectors. Two other
orojects considered for UNDP/IPF funding in India, relate to solar
energy product development and to the production of photovoltaic
cells. respectively. It will also be recalled that, in 1977, UNIDO/
TTD organized a symposium on solar energy technologies, and that

the proceedings and materials were oublished in the Technology Series.
While the technologies and equipment reviewed in that context have
since undergone considerable development, the UNIDO publicr.tion still

constitutes a valuable background document.

Direct Use of Solar Heat

It is suggested that for the short- and medium-term priority attention

should be given to the following solar heat applications:

Solar Crop Drying

The technologies are relatively well established. and UNIDO has some
experience in this area. Although the capacity of present crop drying
facilities is limited, experimentsl work with larger and more efficient
installations is underway in several countries. The Task Force notes

that numerous requests for technical assistance have recently been

[
l\

UNIDO will of course be concerned not only with the production of
solar-energy specific devices (e.g. collectors), but also with the
production of other industrial equipment, equipment components or
appliances which might be required in that connexion at plant or
household level (pipes, boilers, mechanical parts, etc.).
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received by UNIDO, and is convinced that opportunities for
establishing solar crop drying facilities and developing the

local production, repair and maintenance of the requisite
equipment will rise sharply; in some instances projects will focus
specifically on solar crop drying: in others, probably the more
numerous, solar crop drying will be one of the components of

broader agro-industrial projects.

Solar Distillation

3.3.1.2.1 Solar Water Desalination

UNIDO can build on substantive operational exverience in this
area. A recent project. designed to provide water supply for a
hotel, Las been initiated in Egypt. Other projects may be
expected in the context of industrial, agricultural, human
settlements and tourism development calling for additional

fresh vater supply.

3.3.1.2.2 Other Applications

3.3.1.4

A pilot project is currently being considered in the Comoros
Islands to demonstrate the use of solar energy as a substitute
for conventional fuels in the small-scale distillation of
ylang-ylang. Other similar requests may be expected in the context

of agricultural and agro-industrial development programmes.

Solar Cookers

Technologies are well established and relatively simple, and there
exists a potential for the manufacture of solar cookers in
developing countries. It is evident, however, that costs and
industrial production of collectors on a larpe-scale will pose
problems. There is also a specific question of social acceptance,
calling for some care in product development and design; in that
connexion, the Task Force suggests deliberate efforts to consult
potential consumers -- i.e. primarily rural women (such an

inquiry could include also other new energy technologies and




appliances for household use, e.p. improved wood-using stoves

and cookers: small bio-pas units).

3.3.1.5 GSolar Water Heating

The Task Force considers that this is another area to which
UNIDO's equipment programme should rive priority attention.

A pilot project concerned with product development and local
manufacture of solar water heaters in Fcuador is being jointly

developed by CNRET and UNIDO.

Solar water heatings technologies are renerally mature, and a
variety of systems and system components (includinpg in narticular
collectors) - mostly manufactured in industrinlized countries -

are already on the market. This calls for a comprehensive

attempt to assess these technolories and products in terms of

their suitability for use and production in developing countries,
vhenever possible in a rerional or sub-rngional nersvective. Also,
the Task Force considers it essential to relate solar water heater
design and oroduct develovment to current trends in building desien,
construction materials, construction industries and urban development.
In that sense, it believes that a solar oroject on applied solar
energy research being considered with the Foyal Jordanian Cociety
might, in view of the particular interest of the RIS in urban
development ., provide an opportunity to integrate building design

and solar water heater develonment. Beyond this, the Task Force
believes that a comprehensive programme for solar water heater
production should now be developed in collaboration with HABITAT
and CNRET.

3.3.1.6 Other Solar Heat Applications

Among the other nossible low- and medium solar heat applications
are the generation of industrial steam (also for mechanical power),
as well as non-mechanical refrigeration. It is not clear, at
present, what role these direct solar heat apnlications could have

in developing countries. The Task Force suggests that UNIDO

should closely monitor technological developments and be prepared
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to follow-un, when and as anhropriate, with nroduct adartation,
product desirn and other technical assistance activities.
Experimental work is roing on with hiph-temperature solar heat
technolories. and may one day lead to practical annlications in
metallurpgy. ceramics., for the peneration of electricity and
even, in the long run, for the production of hyvdroren fuels.

At oresent., however, these technolories have no commercial
sipnificance and will not. in the oninion of the Task Force.

~all for UNIDO ororramme action.

Colar Power

A distinction must be made between technolopies using solar
collectors and those based on direct reneration of electririty bty

nhoto-voltaic nrocesses.

folar Collector Technolories

Relatively low temperaturescarted bty collectors are currently

being anplied to the peneration of mechanical (and electrical)

rower for special arnlications. 1h/ This obvicuslv onens up
rerspectives for the local production of equinment or equinment
components, includinr solar collectors. It should be noted,
however. that technolories using high-concentration collector
svstems are not fully mature or reliable. Simprler low-temperature
technolories using flat plate collectors have outgrown the
experimental stage and are in use for irrigation pumping, electrical
nover generation for small communities, etc. There is nevertheless
gsome doubt as to whether they will ever be efficient by comparison
with other methods of generating mechanical power. In any event,
considerable efforts would still be required to adant them to
conditions specific to developing countries. Renair and maintenance
of collectors pose serious problems. and installation as well as
operating costs are high. Lastly. there is a real possibility that
many of the solar collector-based systems will be rendered obsolete

in the reasonably near future by photo-voltaic technolories.

14/

Temperatures of up to 00°C achieved by flat nlate collectors can use
water as a coolant, while medium temperatures 900 to 250°C and high

temperatures over 250°C require higher concentration collectors and

use coolants other than water.
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The Task Force thus concludes that, while UNIDO should closely
monitor technological improvements in this area and perhaps - in
selected cases - also assist in building up a local manufacturing
capacity by feasibility studies and product develonmment projects ;2/
solar-collector power generation should not at present be piven

prominence in the UNIDO energy programme.

3.3.2.2 Photovoltaic Conversion

There is a general consensus that in the short- and medium-term
efficient solar pover generation is most likely to bhe obtained by
photovoltaic processes. While at present photovoltaic cells are
relatively costly and have practical use in very special annlications }§
this is expected to change in the reasonably near future with the
development of new materials and production methods, as well as
economies of scale. At that point photovoltaic technologies should
become particularly attractive in developing countries for small-scale
pover generation for community ,household and agricultural power supply.
Unlike solar collectors, photovoltaic cells nose few maintenance

problems, and operational costs are thus low.

Under the circumstances, the Task Force suggests the following approach

for the UNIDO energy programme:

(i) eclose monitoring of photovoltaic technologies

(ii) consider the wider potential for the manufacture in
developing countries of equipment and appliances using
photovoltaic cells produced elsevhere; particular
attention should be paid to product adaptation, standardi-
zation and marketing

(iii) identify developing countries with high technological
skills in which solar cell production might be possible
in the short- and medium-term, even though innovations

or breakthroughs in this area are likely to be protected

15/ Especially for solar collectors which can also be used for direct
solar heat applications.

16/ e.g. as small, autonomous sources of electrical power. (e.g. in space
programmes: signal lights, etc.). In Saudi Arabia, however, a L50 kW
photovoltaic project for community electricity supply is currently
under construction.



-27 -

by. or tied to proprietary rights (patents, nrocesses) lI/,

advise on planninf. product adantation, investment nromo-

tion, transfers of technology (and their terms), training.

3.h " Hydro_Power-generation

Of all the "new and renewable’ sources of energy., hvdro-pover is

the most likely to have a substantial and direct impact on the
industrial development of developing countries within Lima para-
meters. In many of them there is a considerable untapped notential
for hydro power-generation on a large- to small (micro-) scale.
Tndustry is concerned as a major consumer of hvdro-power: this
calls for the synchronization of hydro power.peneration and industrial
develorment stratepies, (e.g. to assure sunnly. reduce distribution
losses: see also pronosed nrogramme action relating to the
utilization of energy in industry. 2. above). Industry is also
concerned with the vroduction, renair and maintenance in the
develoning countries themselves of equipment. equirment comnonents
and snare narts for hvdro power-generation and distribution. The
technolopies involved are mature, though adantation and imnrovements
seem required to make small or hydro nower units more efficient and

commercially attractive.

The comments in oaragraph 3.5 above on the vroduction of power
generation and distribution equipment encompass also programme action
on hydro pover generation. However, the Task Force wishes at this
point to draw attention to the special problems and verspectives of
small-scale hydro power generation.

18/

3.Lh.1 Small-scale Hydro Power-Generation Facilities =

— e i

Miecro-. mini- and small hydro power generation is not likely to solve
the energy problem of develoving countries: it may, hovever, play a

significant auxiliary role, especially in conjunction with de-centralized

——————— e . S i ———— ————— — o —— i —

17/ Note the example of micro-electronics, where some developing
countries gradually took over a large share of production within
a decade of the major technological breakthroughs.

18/ The following definitions were proposed in the UNIDO Nepal Workshop
referred to in this paragraph: micro-hydro; 10-100 kW: mini-
hydro; 100-1000 kW: small hydro generation units; 1000-5000 kW,



patterns of development, by suoplying energy to specific industries,
communities or apgriculture. Its specific advantapes are (or should be)
simplicity of oneration. relatively short construction time and
investment needs. and minimal distribution losses by combarison with
large prid-distribution systems. At rresent. however, the vrincipal
constraint appears to be the high cost of civil works (usually

this amounts to over 907 of the cost of the nlant) and the lack

of rener:illy accented enuipment standards.

UNRIDO has already initiated, in co-operation with CNRET and

repional bodies such as OLADE, a series of nilot activities in

this area. Thus a studyv tour of micro-hydro installations was
orranized in China: a preliminary consultation on micro- to small
hydro nower peneration was held in Quito. in co-overation with OLADE,
and is exvected to lead to a systematic survey and action nlan for
the production of micro-hydro equipment in Latin Armerica: a UNIDO
workshop on mini-hydro technologies took vlace in Nepal and UNIDO

is planninF a substantial input in the preparation of the 1981

19/

UN Conference on New and Renewable Sources of Lnergy.-~

3.h.2  Tidal Fnerpy: Thermal Gradients. etc.

Beyond traditional methods of hydro power generation other related
approaches - e.r. the use of tidal energy - may become important

in the medium- and long term. UNIDO should be prepared to consider
their capital pgoods dimension, the more so as technologies and
equipment are not basically different from traditional hydro power
peneration. Other generation methods, e.g. based on the exploitation
of thermal rradients. or wave nhower, are still at the experimental

stape.

o ———— . - W —— 4= e = e

19/ See also the specific recommendations of the MHG Seminar-Workshop
held in Kathmandu 10-14 September, 1979.
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Wind nower
Subject to a more systematic survey of metereologpical
conditions and wind constancies in specific loecations, the
use of meolian energy for electric power seneration

and pumping may become sipnificant in apriculture and

for community or farm nower sunply. Current research,
experimentation and pnroduct develonment focuses not

only on the traditional small units (ur to 3 or b Kw:
pumping) but increasingly also on larger agprepates

(200 Kw to several MW) intended primarily for electric
pover generation, e.g. a part of local nover prid systems.
The Task Force sugpests that UNIDO should closely monitor
these developments and be orerared to handle specific
technical assistance involvings the local rroduction of
equipment and equipment components: narticular attention
should be paid to standardization, renair and maintenance:
a survey of repair and maintenance oroblems of aeolian
equipment in Africa is being considered as a UNIDO innut in
the 1981 UN Conference on New and Renewable Sources of
Energy. Beyond this, it mipht be nossible to assist in

the production and commercialization of small aeolian
units, e.p. for pumping: it is noted that UNIDO is already

backstopping a project in that area in Kenya.

Geothermal Energy

UNIDO has had limited experience in this area. It is suggested
that in future UNIDO should collaborate more closely with
UN/CNRET, which is handling a number of geothermal projects,
paying particular attention to local production, standardization
and repair and maintenance of equipment, and to the use of geo-

thermal energy as a source of heat power in industry.
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Information on_Equipment Production

This programme component also calls for systematic efforts to
ensure adequate, continuing and timely inputs of technological
information internally, when operational activities are planned
within UNIDO, as well as to outside users. This is particularly
important where the producticn of equipment or appliances relating
to nev and renewable sources of energy is concerned. In fact,
technology choices and product choices presuppose a comprehensive
picture of available options or alternatives. In that sense,

and quite apart from direct contributions to technology develorment,
adaptation and transfer as part of the enerry programme, the Task

Force would stress the following activities in the information sector:

INTIB

As already noted in paragraph 2.5.1 above, INTIB should on the one
hand help programme staff to monitor and project technological
developments, and determine which technologies are emerging from the
experimental stage, and on the other hand make available to member
countries, on request, data (including bitliographies, surveys and
abstracts) on technologies and types of equipment relating to new
and renevable sources of energy. This presupposes an effort to
rather all information available within UNIDO, dnd link-ups with

data systems at national and international level.

Publication of Monographs

This part of the energy programme may be expected to generat.e
materials suitable for publication - possibly in the Technclogy
Series - on a variety of topics. In the short term the Tasi: Force
would suggest the following: mini-hydro equipment: technolories
and equipment for the production of ethanol: solar water. neaters and

other equipment for the direct utilization of solar heat.
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FUELS AND FFEEDSTOCK

The industrial production of fuels and related chemical
feedstocksgg/ is a third area in which intensified operational
action is recommended, keepine in mind that these are

sectors in which close and continuing co-oneration with

CNRET and (for biomass- derived fuels or feed-stocks)

with FAO is particularly necessary.

For operational purposes, the Task Force recommends that

UNIDO's action should focus on

- fuels produced on a relatively large scale. This
would thus not include wood for direct use in stoves,
or biogas produced in household units, excent to the
extent that the manufacture of equipment or avppliances
might be included in the equipment programme sugpesved
under (3) above: it would, on the other hand, cover
briquetting of wood residues, and biogas production in
larger units;

- fuels which are either transportable, storable or
directly used in industrial oprocesses:

+ a medium-term time perspective: this would for instance
cover coal conversion, to the extent that technologpies
currently being developed might become significant in
certain developing countries, but not large-scale
energy farming - an area which requires further study
and perhaps experimentation by bodies such as FAO, UNESCO,
and UNITAR.

20/

Chemical feedstocks are considered in the energy programme to the
extent that they are derived from the same raw materials, or involve
the same or related processes. In that perspective, and recognizing
that the demand for fuels and for chemical feedstocks implies a
potential competition for the use of scarce fossil resources, the first
Consultation Meeting on the Petrochemical Industry, (Mexico City),
explicitly recommended that: "UNIDO should study alternative sources
of feedstocks for chemical production, such as natural gas, coal and
fermentation alcohol".




4.1  Conventional Petroleum Fuels and Feedstocks

UNIDO already nas an active technical assistance Drogramme in
this area, involving retroleum refining an? other downstream
activities (plastics, fertilizers, etc.). Since fuels and
chemical feedstocks derived from petroleum resources are
likely to continue playine a key role within lLima parameters,

the Task Force recommends that this vrogramme should be

continued and strenpthened, focussing quite svecifically
on the better use and recovery of energy throughout the
transformation processes. It is thus envisapged to analyse
opportunities for the use of flared gas, and possibly to

organize a workshop on that subject.

The Task Force particularly wishes to stress the importance

of the UNIDO system of consultations in this sector. A

first consultation meeting on petrochemicals was held in 1979,
and a second meeting is scheduled for 1981. Quite avart from
their impact on industrial restructuring, redeployment and
collaboration in the petrochemical sector, these consultations
should also identify opportunities and priorities for technical

assistance and ECDC action.

L.2 New Fuels and Chemical Feedstocks

The Task Force believes that a major and systematic effort

should be made at this stage to promote the application of {
new technologies and the use of non-critical raw materials for

the production of fuels and chemical feedstocks. For operational 4
purposes, it suggests that UNIDO should concentrate on proven

or promising technologies which have already grown beyond the ‘
experimental stage. Table I (pp. 33-3%4 ) presents a

compre.iensive picture of the raw materials, processes and

end-products on which the energy programme might focus, as

well as of the tyve o equipment and appnliances which would

be involved (and should therefore be covered by its second

programme component, Enerpy-Related Equipment, Chaoter 3,

above). The following examples illustrate the approach

suprgested by the Task Force.
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4.2.1 Ethanol

In March 1979, UNIDO convened a technical workshop on
fermentation alcohol (ethanol). This workshop confirmed

that the technologies in this field were generally mature,

and that in several developing countries ethanol production
could provide an additive or substitute for petroleum fuels,
as well as for petroleum-derived chemical feedstocks.

There remained some problems, however, with the economics

of ethanol production, including questions of alternative
land- and crop-uses. For that reason, the Task Force believes
that the opportunity of ethanol production from a variety of
fermentable crops (especially sugar cane, but also cassava

and cellulosic materials) should be considered in each country
in line with a comprehensive cost-benefit matrix to be
developed by UNIDO in collaboration with FAO.EA/ Meanwhile,
project requests concerning ethanol production will be
discussed Jointly by UNIDO and FAO. UNIDO is considering
with the Brazilian Government the possibility of organizing

in 1980 a second technical workshop, which would pay major
attention to economic parameters and operational follow-up
(e.g. the establishment of pilot or demonstration plants:
advisory services, training, etc.). Simultaneously, UNIDO

is considering at staff level the problem of combustion
engines or engine adjustments for ethanol use. (See paragraph3.2.3.1,

above )

4L.2.2 Coal Conversion

Severul developing countriesg have known deposits of low grade

coal vhich might in future constitute a significant energy

resource if their exploitation became commercially feasible.

It is expected that systhematic exploration will reveal coal
deposits also in other locations. In that context, a UNDP/IPF
project on coal conversion technologies (liquefaction, gasification)
carried out in Poland by UNIDO (in collaboration with CNRET

and UNESCO) could serve an important pilot function. In fact,

21/ See also, in that connexion, the in-depth study of energy utilization
in the sugar industry discussed in paragraph 2.2, above.
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while in most locations coal conversion is costly and
second generation technologies still experimental, it is
hoped that the Polish experience might, in the medium-
or long-term, become relevant also to other developing
countries with known coal resources. A Consultative
Group with comprehensive international representation

is being established for that purpose as part of the

project.

Dissemination of Information

INTIB

The Task Force believes that while INTIB coverage of technologies
for the production of fuels and feedstocks, especially those
derived from biomass, would be desirable, it is less important
from an operational perspective than coverage of the other

two programme components. In faél, the areas for progammme
action are relatively well defined and ovnerational staff seem

to be aware of the relevant technologies, the more to as these

technologies are by and large mature.

Publication/Monographs

The publication of materials generated by this part of the
energy programme would, in the opinion of the Task Force,

be desirable in the short-term for topics such as the utilization
of peat, and the production of fuels from wood residues, animal
wvastes (biogas), and urban sewage and solid wastes. The
production of ethanol by fermentation processes has already

been mentioned.
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INSTITUTIONAL IMPLICATIONS

Throughout its report the Task Force has stressed the need
for
- integrated, though modular, vprogramme develooment
and management within UNIDO
- close collaboration with other UN organization or

agencies, as well as access to outside exnmertise.

Institutional Implications within UNIDO

Policy Group on Energy

At the nolicy level, the Task Force pronoses that programme
consistency and co-ordination be assured on a continuing
basis either by maintaining the Enerpy Task Force

or by an inter-divisional group serviced by ’DC and

including not only TOD,TECH and ICIS, but also ICPO, PCD/NEG

and perhaps CPE/REL. Its function would be to develop

the programme, both in its technical assistance and non-technical
assistance aspects; evaluate progress and particular constraints:
examine all new project provosals relating to energy: consider
intra- and inter-programme linkages, funding and fund-raising,
major policy statements and relations with other UN organizations.
The group could meet informally, if and as required, e.g. once

a month. For the first year, it is sugpested that representation,
especially for PCD, I0D and TECH, should be at Director level.
Other units might wish to designate a seniorstaff member to

ensure continuity of attendance.

Responsibilities and Staff at Division Level

At division level, PCD plans to continue servicing the programme
out of the Office of the Director, but each of the various
sections concerned (in particular PDES, NEGS, ECDCS, LDCS, and
NGOS) will be asked to designate a staff member who would be
responsible for energy matters. In ICIS, both Sectoral Studies
Section and Global and Conceptual Studies Section will be
directly involved in various programme activities: the

identification of a focal noint in each of these units would
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Section and the Development and Transfer of Technology
Section both have specific roles in the proposed energy
programme. The brunt of programme implementation will,
however, fall on IOD. It is in fact evident from the
present report that the energy programme calls for the in-
volvement of all IOD units - the substantive sections
concerned with particular branches of industry, and the
sections concerned with particular types of technical
assistance. It is also evident, and has been indicated
under each programme component, that while primary
backstopping responsibility will be assigned to one or
the other section, there would have to be continuing
collaboration and interaction among them, as well as a substantial
degree of central co-ordination and monitoring by the

Director of 10D.

This management pattern evidently calls for a gradual but
systematic build-up of the requisite expertise by staff
replacements or nev staff funded from future overheads.

The Task Force believes, however, that there is a particularly
urgent need to strengthen the Secretariat by:

-~ the appointment of a senior technical adviser for
energy: his help will be required for both programme
development and implementation (e.g. advice on
energy utilization).

- adding some professionals familiar with enersv
problems to IOD/ENG and to IOD/CHEM: these two
sections are in fact primarily responsible for
much of the energy programme. and it is urgent that
they be strengthened in order to handle projects
already in hand or in the pipeline.

- in the Technology Group, an information specialist

familiar with the energy sector.

Beyond this, it will be important that at least some of the
SIDFAS be technically qualified to assist in the design and



5.2

5.2.1

5.2.2

-39 -

and implementation (possibly on a regional or sub-regional

basis) of energy- and energy-related capital goods programme.

Institutional Implications and Co-ordination Outside UNIDO

Within the UN family

Co-operation with the relevant UN organizations and afencies

may, to some extent, be facilitated by such system-wide
mechanisms as CCSQ (PROG), the UNDP Inter-Agency Task Force

and co-ordinated Medium-Term Programme budgeting (assuming

that agencies are prepared to participate in it). Also,

joint preparations for the 1981 United Nations Conference

on Science and Technology may provide an opportunity to

consider and develop collaborative patterns within the UN family.
The Taék Force believes, however, that co-operation in the

design and implementation of the UNIDO energy programme should,
at this stage, be ensured by bilateral or multi-lateral
arrangements betveen the agencies concerned -- in particular
UNDP, UN/CNRET, FAO and UNESCO. This would not exclude

an informal inter-agency co-ordination mechanism for the
specific purposes of the energy programme, though past
experience has shown how difficult it is, over time, to

maintain the requisite level of representation and technical
expertise in any inter-agency task force or committee.

Specific arranpements for cooperation with other UN organizations

and agencies are discussed in Annex A hereto.

Linkages and Access to Expertise outside the UN Family

1GOs

Among the inter-governmental bodies with which close contacts
should, in the opinion of the Task Force, be explored in the
context of the of the UNIDO programme are the International
Pnergy Agency, the EEC (especially its Lomé fund), OPEC, the
International Institute for Applied System Analysis (IIASA)

and regional institutions such as the Latin American Energy
Development Organization (OLADE), as vell as Regional Technology
Institutes. As regards OLADE, co-operation is already underway
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on a series of projects - e.g. micro-hydro development:
energy balances in the sugar industry: local production of
equipment - and should be further consolidated. The Task
Force has had periodic contacts with IIASA, and pronoses
that they should be continued and extended on a systematic
basis. In that connexion, the practice of informal neriodic
meetings with the staff of Vienna-based orpanizations
concerned with enerpy (IIASA, OPEC, IAEA and UNIDO) apoears
particularly valuable.

NGOs

At the level of world-wide institutions, collaboration might
be developed with the International Chamber of Commerce:

staff contacts have already nrosnrected the possibility of

a top level ICC Energy Advisory Panel, vwhich might advise on
energy conservation, energy utilization, capital poods industry
development and other asvects of the UNIDO programme. The
Task Force believes that such a Panel could be particularly
useful to locaic expertise for technical assistance projects.
Similarly, the international labour union federations might

be in a position to help with training prrogrammes on enerpgy

conservation at plant level.

Beyond these institutional linkages, the Task Force believes
that a systematic effort should be made by 10D, NGO Sections
and the Technology Group to develop contacts with professional
associations, universities and industry: these contacts should,
ultimately, lead to concrete arrangements for expeditious,
high-quality expert recruitment and consultins services in the

context of the UNIDO energy programme.
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UNIDO Energy Advisers

Lastly, the Task Force believes that UNIDO should develop
networks of tov level external advisers in particular nrogramme
areas. 2‘_?_/ These advisers, who would not receive any
compensation except for specific services vhich they

might be called upon to render, could be consulted by

UNIDO both on programme development and on the recruitment

- of experts. They might, if and as avnropriate, meet as

a group or groups to advise on programme orientation,

but their main role would be through informal and individual

contacts.

——

/ In this sense, such a group of advisers wvas recently
established in the context of the Polish coal conversion
project (paragravh L.3.2, adove).






COLLABORATION WITH OTHER UN ORGANIZATIONS
AGENCIES AND FUNDS

UNDP

UNDP is, and will no doubt remain, the principal source of
funding for UNIDO operational activities, including those
proposed under the energy programme. It may thus be exvected
that country programming exercises, and a continuing dialogue
with UNDP staff at headquarters, regional bureau and field
level will play an important rcie in programme development.
This includes also the direct involvement of the Senior
Industrial Field Advisers opzrut:ng out of UNDP field offices.
The Task Force thus proposes the following steps:

- the present Report should be submitted for information
and comment to SIDFAS and UNDP Resident Representatives
(UN Resident Co-ordinators): it might be discussed at
regional or global SIDFA meetings in 1980 and, if UNDP
Regional Bureaus consider it opportune, at regional
Resident Representative meetings.

- the proposed energy programme should be discussed with
UNDP Headquarters, including the Regional Bureaus:
this discussion should focus on programme orientation,
allocation of backstopping responsibilities within the
UN system and long-term funding orospects under IFFs
(especially the Third Cycle) and the CDF.

UN Science and Technology Fund

Support from the new Science and Technology Fund should be
discussed at an early date with the Office of the Director-
General for Development and International Economic Co-operation
and UNDP. It might be possible to do this jointly with CNRET
and other UN agencies or organizations concerned with particular
aspects of the energy/industry programme.

UN/CNRET

While mandates and areas of competence of UNIDO and CNRET will

no doubt continue to overlap, they are also complementary;
inter-staff contacts indicate that CNRET is prepared to
contribute to the proposed UNIDO programme on the energy/industry
interface. _1/ It seems particularly important that

- CNRET ensure the linkage between UNIDO's industry-
specific programme activities and broader action
in such areas as energy planning, resource-exploitation
and management, conservation and utilization:

- UNIDO provide energy-specific inputs in CNRET activities,
especially in connexion with national energy planning,
policy formulation and conservation.

_1/ See exchange of letters between UNIDO/PCD and CNRET in July and
August 1979, and the joint note submitted by CNRET and UNIDO to the CPC.
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For purposes of the UNIDO energy propramme, collaboration

with CNRET should range from mutual consultations on

programme and project formulation to co-ordinated or
synchronized operational action and, whenever appropriate,
joint resnonsibility for narticular projects or studies. &/

In areas such as micro-hydro peneration and the develovment

of solar water heaters, for instance, loint action between

the two orranizations is already underway. Other opportunities
have been identified in this renort. The Task Force would
thus attribute preat importance to Joint prolects in enerpy
planning and energy conservation, as well as CNRET particiration
in the UNIDO consultations on energv-related capital poods.

It should also be noted that close contact between CNRET
and UNIDO has bheen established in the prevarations for the
1981 UN Conference on New and Renewable Sources of Energy.
CNRFT is substantially involved in the backstorpning for that
Conference, and UNIDO has apreed to

- host the Technical Panel on l'ydro-nower

- make substantive inputs into all other nanels,
esnecially as regards nroduction/repair/maintenance
of equirment, and energy supnlyv to industry

- consider convening a colloauium - which could
draw on the results of the technical nanels - to
examine the overall simificance of new and renewable
sources of energy to the Lima tarpets.

At oresent, consultations and co-ordination among CNRFET and
UNIDO are ensured by ad hoc staff contacts both at nolicy
and technical level. The Task Force believes, however, that
annual or semi-annual policy meetings focussing on the
proposed enerpy programme would be justified.

UNESCO

It is evident that UNESCO should be involved in the pronosed
energy programme from the perspective of scientific research.
This will be particularly important for long-term technolorical
projections regarding new and renewable sources of energy,

and to identify scientific research and experimental nrolects
which may be ready for nractical apnlication and the development
of industrial technologies. Also, UNESCO would be in a
position to consider the social implications (including
problems of social acceptance) of energy technologies, as well
as professional training nrogrammes. Inter-staff contacts~
shouldbe maintained, vherever anpropriate, at technical level,
and on an ad hoc basis also at policy level.

The two organizations are also considering the nossibility of synchronizing
(possibly by joint representation) their varticipation in the many

technical /scientific meetings and symposia on energy problems, especially
nev and renewable sources of energy. Given UNIDO's and CNRET's scarce
manpover resources, participation in all these meetings poses serious
problems.
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FAQ

FAO involvement in the energy programme concerns
primarily

- the use of biomass (and of agricultural or
forestry wastes) for the production of energy
and energy-aporopriate equipment for apricultural
uses.

-~ the availability of energy and energy-anvropriate
equipment for agricultural uses.

Collaboration between FAO and UNIDO should thus be close and
continuing, and range from joint planning to co-ordinated,
synchronized or Joint operations. A start has already been
made in connexion with ethanol nroduction (see paragraoh L.2.1
above) and energy utilization in the sugar industry (see
paragraph 2.2.2 above). It is expected that FAO and UNIDO
will Jointly elaborate a comprehensive economic matrix for
that purpose: as regards ethanol, project requests received

by either organization will be submitted to the other for
comments and possible joint execution. The Task Force believes
that this pattern of collaboration fhould be extended to

other areas, e.g. biogas production, wood (and charcoal),

and all agro-wastes or primary products which might be con-
sidered as a source of energy, fuel or feedstocks. Also,

FAO should be involved in the development of energy-related
technologies and equipment (e.g. solar heat utilization, solar
pumps) for use in agriculture.

The Task Force has been informed that in 1980 FAO plans to
convene a Conference or Symposium on the food/enerpgy interface,
including in particular "energy cropping'. It believes

that UNIDO should make a substantial contribution and, if
desired, co-sponsor the conference.

In view of the scope of potential FAO/UNIDO co-operation. the
Task Force considers that regular consultations at nolicy
level - annual or semi-annual - would be necessary in the
context of the UNIDO energy programme. These might be
combined with similar policy consultations with CNRET.

HABITAT

It is proposed to explore oprortunities for joint nlanning

and operations in areas of mutual interest, e.g. the integration
of solar water heaters design and building design, industrial
orosessing of urban residues, etc.
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Collaboration with ILO will concern primarily training, and
the social implications (e.g. on employment) of particular
energy policies or strategies. A start has already been

made by the joint implementation with the ILO (Training Centre)
in Turin of a Training Programme on Energy Utilization and
Conservation, using UNIDF funds (see paragraph 2.1.1 above).

UNEP

The generation and use of energy, especially in industry or by
industrial processes, has obvious environmental significance.
The Task Force thus suggests that the UNIDO energy programne
should be discussed with UNEP at an early date with a view to
consolidating the co-overation between the two organizations
at policy and operational level.

WO

Meteorological and hydro-geological conditions (insolation,

wind forces and constancies, water flow and temperatures)

are critical to the exploitation/utilization of new and
renevable (but to some extent also of conventional ) sources

of energy. Since these problems are within the competence

of WMO, the Task Force suggests that the proposed energy programme
should, as soon as possible, be discussed with that organization
with a view to future collaboration: it is also noted that '
WMO has been asked to handle the Technical Panels on Solar

and Wind Energy for the 1981 UN Conference on New and Renevable
Sources 6f Fnergy. UNIDO/WMO staff contacts in 1978 had

already prospected the possibility of developing a matrix

and surveying metereological conditions for the use of solar
energy (e.g. crop drying).

UNCTAD

No contacts have been established yet on energy problems. The
Task Force believes, however, that co-operation between the
two organizations could be useful with regard to

- trade- and trade-related aspects of the production
of equipment and fuels

- multi-national production enterprises among developing
countries.

IBRD

The Task Force has not at this stage considered inter-linkages
betveen the IBRD activities relating to energy, and the energy
programme proposed for UNIDO and other UN bodies with a similar
peographic composition and emphasis on technical assistance.
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Initial staff contacts indicate a great deal of potential
complementarity. Since it appears that, IBRD is
establishing its own internal Energy Task Force, it is
suggested that a dialogue should be initiated at an early
date:

- to ensure appropriate linkages between UNIDO opera-
tions (including technical assistance, investment
promotion and consultations) and IBRD lending
activities in the energy field

- to explore possible synchronization or complementarity
of the UNIDO energy programme and IBRD technical
assistance in the energy field (especially pre-feasibility/
feasibility studies: technology, prototype and product
development : market studies and projections, demonstration
plants).

IAEA

The Task Force did not consider or include in the oroposed
programme any action relating to nuclear energy, although

it assumed that, in the next two decades, this source of
power could play a significant role in many countries.
Nevertheless, informal staff contacts at policy and technical
level confirm that co-overation with IAEA in the context of
the UNIDO energy programme would be desirable and possible.
This is particularly evident with regard to energy planning:
IAEA's electrical power demand/supply projections and related
advisory services (WASP) are not limited to nuclear energy:
such services, to which UNIDO could contribute its specific
knowledge of industrial energy demand, including energy
conservation/utilization technologies and non-nuclear fuel
production, could thus be extremely useful in developing
overall as well as industrial energy policies (see paragraph 2.2.1 above).

UNITAR

UNITAR has initiated a series of future.oriented studies
and symposia relating to energy and particular sources of
energy. It appears desirable that UNIDO should participate
in these activities, and explore with UNITAR possibilities
of co-sponsorship.

UN Regional Economic Commissions

The Task Force proposes that the UNIDO energy programme
should be discussed with all UN Regional Commissions.
Collaboration with some of them (e.g. ESCAP, with regard
to biogas and micro-hydro projects) has already been
initiated.
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ANNEX B

ENERGY PROJECTS®

(This 1ist is not comnrehensive, but illustrative
of the nature of UNIDO energy projects for which

there exists a substantial demand in member countries)
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