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1. Introduction

In nearlv all developino countries. there are manv
opportunities to conserve eneray. Experience and analysis have
confirmed that developina countries can improve eneraqy

efficiency in almost all sectors of the economvy. and that
reducina the enerav bill is normally mo;e attractive than
investing additional resources to increase domestic energy
supplies. Experience has also shown that eneravy conservation
and demand manaagement can produce rezults faster than actions
to increase supply, which is particularly true for the-
industrial sector. In most developina countries. industry is
the largest single consumer of commercial eneray. Therefore.
energy conservation policy. as the most important componenet of
energy demand manaagement should be a critical element of an
overall national eneray strateqy.

Energy consumption at naticonal 1level is affected by manv
factors: the size of the population., aross domestic product per
capita, the structure of the economy including the energy
intensity of different sectors of the eccnomv, climate.
consumer's behaviour, etc. To implement a successful energv
conservation policv. all these factors need to be taken into
account. This analvsis should include the reasans for low
energy intensity. It needs to identify the <cectors of the
economy having the gareatest impact on energy consumption and
identify the measures which can provide the areatest economic
benefit.

Specific measures for a national eneravy conservation proaramme
vary from country to countrv, but it is possible to classify
cateqgories of aims and measures which can be used to carrv out
a successful conservation programme in anvy country. In most
cases the twin qoals are: raisina eneray efficiency and
replacing costly fuel sources, such as oil. with cheaper ones.

The measures are:

a. Economic—-financial such as soft loans and credits,
subsidies, taxes. pricina policy. tariffs and special
payment conditions, direct capital allocation:

b. Institutional—-oroanizational sich as awareness and
information campaigns., appropriate institutions, training
programmes, laws and reaulations, energv conservation taraet




and standards. infermation svetems. craanization of
supervision and contrel. inspection includinag limitatione.
prohibitions and penalties:

c. Technical measures such as plant survevs, enerayv
housekeepina analysics. waste eneray reuse and co—aeneration.
energy system (heat. steam. electricity) improvements and

process modification., provision of technical assistance,
etc.

The same classification could also be used to identify the
barriers and constrains hampering conservation implementations.
The potential for the measures varies not only from country to
country, but in manv cases from region to recion within the
country. It also varies across the consumina cectors by type
and size of energv user. It is important to define the sectors
where the greatest impact can be achieved with a reasonable
amount of effort and to dezian a strategy using all available
policy tools to meet desired targets.




11.

11. The Role of Industrial Eneray Conservation
in Developing Countries

1. Why Industrial Enerqyv Cosnervation_ FProaramme

In

the developina countries the industrial and power sectors

offer the largest and most easilyv captured eneravy conservation
potential. Energv conservation is a cheap, quick and relatively
easy way for most developing countries to stretch energy
supply. reduce energy costs and save forelgn e:xchange. Thus,
eneragy conservation could be conceived as replacement of supply
s0 it must compete with the supply side enhancement.

To

consider advantages of conservation efforts the following

needs to be taken into consideration:

investment in eneroy conservation at the margin in manvy
cases provide better economic attractiveness than to invest
in energy supplv. Technically proven, cost-effective
conservation techniques and processes can save developinag
countries an estimated 10 to 30 percent of industrial sector
enerqy consumption and 10 to 23 percent of power sector
energy consumption:

by improving eneray efficiency, the developing countries
dependina on energy imports can positively affect balance of
payments or debt problems and consequently to improve
industrial competitiveness:

eneray conservation can extend the availability of energy
resources that are depleatable:

investment in eneray conservation zan often be implemented
in small increments and is therefore flexible at a time when
eneray outlook is uncertain and capital stock needed to
extend supply is not available:

eneray conservation reduces the environmental consequences
of enerqgy production and use in a wav which is consistent
with eneray policy objectives. S0, in most cases
conservation investments can be appreciated as zero
discharge projects; .

conservation is able to 1lessen the impact of thiabtening
energy markets and able to impose the overall supplv-demand
balance:




sustained effort in enerov conservation can also improve the
use of noncommercial energvy resources such as work which

will ameliorate comples: social-environmental problems such
as deforestation.

Despite these advantanes. economic and financial benefits.
industrial and other enerav consumers are often very slow of
investing in energy conservation measures. Many factors can be
identified hampering these implementations, such as:

=~ to implement conservation policy is a comple: process which
needs a continuous harmonization of many factors for a not

specially spectacular aim, so the "burééucratic efficency"
is low:

- enerqgy represents a relatively samll part of cperating cost,
so that energy conservation is often not considered priority
especially when existing facilitiee nhave operated well and
virtually there is no reason to chanage:

— lack of awareness at all levels of oovernment and industry
menagement about tk=2 profitability and benefit of
conservation measures. Onlv widespread informa-ion campaiagns
embedded in a well coerdinated national energy programme can
improve the situation:

— the possible interruption of production while implementing
conservation measures:

- the complexity of eneray conservation proiects from the
point of view of economic evaluation and the risks involved
in adopting technological innovations:

= the low visibility of these investments which normallv
consist of a laroe number of separate small items often
without more desirable production increases:

~ the economic climate is not especially favourable for these
measures  in developing countries, it is difficult to
generate internally sufficient financial resources:

- there are countries with significant participation of public
sector. where the emphasis is put on expanding production
rather than on improving enerqv efficiency.

All of these advantages offered and difficulties to be overcome
by an appropriate conservation roaram justify the existence
and emphasize the importance of the industrial eneray
conservation.




In addition there 1is a spoecial characteristic of eneray
conservation activity beina crucial for the developina
countries. namely that market forces alone are not enough to
achieve the state of eneray conservation which is desirable for
a country. To define the exact benefit of conservation measures
an integrated approach must be applied containing different
component of comparison of the eneray supply side with the
demand side, economic calculaticons showina clearly the
profitability of different savina opportunities. taking into
consideration at national/regional level the cest in foreian
currency for importing fuels., and so on. Only by this kind of
complex analysis it can be proven that eneravy conservation
projects are in qeneral profitable. mainlv 'because fuel saved

in this way is considerably cheaper than fuel produced from new
resources.

To judage properly, the role of energy conservation of a
developing country. it must also be taken into account that

there 1is a widespread evidence. that mainlyvy developing
economies are expanding exploration and development of
depleatable eneray resources and these - countries must

concentrate more on the potential of conservation and renewable
enerqy resources as exotic but uneconomic alternatives and
because the known stocks of depleatble enerqy resources among
developing countries suqqest a limited base to promote economic
arowth and development. ’

In nearly all developing countries there is agreat potential to
conserve energy. Experience and analysis have confirmed that
developing countries can improve enerqy efticiency in virtuallv
all sectors of the national economvy and to implement a
successful eneray conservation policy. all these possibilities
need to be taken into account. Careful analvsis must be carried
out to identify the sectors of the economy havina the greatest
impact on energy consumption and identifvy the measures which
can provide the greatest economic benefic.

The potential for conservation varies across the consuming
sectors by type and size of eneragy user, so it is important to
determine those domains where the areatest benefit can be
achieved with a reasonable amount of effect and to desion a
strategy using all available policy tools ¢to meet desianed
targets.




The main factors that determine the potential for eneraoy
savinags in developing countries are the amount of enerqy used
in the industrial sector. the structure of each industry. the

type and age of the processes used, the eneray efficiency of
these processes and the fuel used.

From the point of view of conservation potentials industrial
energy consumers can be classified into two aroups. The first
group comprises the enerav intensive industries in which eneragy
costs represent a large share of total producticon costs
(15-50 %). These industries are iron and steel. and other
metallurgy, building materials, chemicals includinag fertilizer
and food processina: these account for aboui half of the total
commercial eneray consumed in industry in the developing
countries. For these industries chanqes in the cost of enerqy
bave a crucial impact on the cost of production and
profitability. Recent experience has shown that 4-12 % is the
potential efficiency improvement which can be achieved by
"small investment measures” iji.e. mainly by imoroving plant
eneray housekeepina, and 15-25 % is the potential eneragy
savings by laraer investments such as retrofittinag. waste heat
recoverv, combined heat and power., process changes and controls
etc. The second aroup of industrial users comprises a multitude
of medium size and small eneragy consumers. The potential energy
savings for this group as a whole are also substantial and the -
appropriate strateogy towards this aroup is to facilitate the
flow of information on techniques for improvina enerav
efficiency and to ensure that financial-economic measures
provide proper sianals.

To assess correctly the country’s potential for industrial
energy savings some information are substantial:

— detailed country eneray balances, by sector and by source
of enerqy, according to different types of fuel:

— industrial data includina product and process pattern,
characterized by the economic output acieved:

- estimates on energy consumption performance bv industry and
bv product and by source of enerav in term of phvsical
qualities or/and economic outputs e.q. eneray consumption
per unit of output:

- set of references with which to compare eneray consumption
performance, namelv the deviation from some international
standards.

Because severe shortanes of data in most developinag countries.

it is very difficult to estimate the potential savings
precisely.




11I1. Barriers and constraints to enerqy
conservation

The barriers, constraints and limitations to save eneragy in the
industry are many times underestimated in efforts to start
industrial conservation programme. It is important to identify
at the start of the programme these factors which could
jecpardise the savinag efforts. In general constraints can be
overcome by a sustained, continuous effort e.aq. the lack of
professionals for energy conservation can be overcome for
immediate relief by hiring some specialists from abroad and for
longer term bv focusina on energy conservation education and
organizing adequate traininag. Barriers are mostly institutional
such as destoring price systems and outdated taxation systems,
and these barriers can sometimes akwardly persistent and
difficult to remove. Limitations, such as ogeographical
location. the climate. available mineral resources, etc. are
imposed on a country and not much can be done.

There are three rain groups of barriers and constraints:

a./_Finantial-ecoromic barriers. which are tvpircal for
developing countries:

Pricing can be a strong barrier if prices for fuels and
electricity are subsidized. The situation is even worse
when pricing structure i.e. the prices of different
fuels relative to each other in a ocuntry is distored
relative to the price structure in the international
markets and in relation to supply and demand conditions
in the countrv concerned. The pricina of fuels and
electricity siwould reflect medium and long term
acquisitions costs, i.e. opportunity costs. which is a
pre-requisite to promote the efficient use of enerqay in
the industrv. Subsidies to fuels act as a maior barrier
to enerqy savinas, so it is necessary to introduce
innovative pricina systems which reflect the economic
system and the aeneral pricina policy of the ocuntries.
Major factors to be considered are:

- Existing distortions in eneray prices should be
reduced proaressibvely in order to discourage
non—economical substitutions between products. Fuel
diversification should be considered as a positive
factor for eneray conservation effects. where prices
reflect the opportunity costs.




= Pricino of enerav products used by industry and
export oriented activities chouuld reflect the real
costs, taking into account the general level of
enerqgy prices in the internaticnal market in order to
preserve the competitiveness of the country.

- Pricing of energy product used by the ageneral
population should be compatible with the level of
basic goods and services. There 1is here a social
constraint related to the average income of the
population. especially in rural areas and the level
of unemployment in the ocuntrvy. \

- Limited availability of funds to carry out eneragy

efficient investments. Suppliers of capital may also be
unaware of the pay-aff from energy saving investments
with short payback time and high returns. This barrier
emphasizes the need for measures such as awareness
campaigns. priority (but not subsidized) credit lines,
equipment leasing and other financial easements.

- The competition between investments in production
capacity and eneray efficiency improvements. There is
often a bias in favour of the first cateqory even
thouaoh investments in conservation technology may
bave higher rate of return.

— Strong financial barrier could be if most production
activities in the region are state owned. They often
suffer financial deficits due to 1inefficiencies and
long approval procedures related to budget funding. A
special barrier for wmany developing countries is
found in laroe, enerqy intensive industries that are
partially or fully government—owned. Management is
commonly more oriented towards increasing production
that to improving efficiencv. Government directives
may be in this case a necessary measure. Either
directly -or through representatives on the board of
directors the ogovernment mavy have to produce such
managements to initiate energv conservation measures.
The situation in such industries is even worse when
pricing is based on a cost-plus profit principle so
that it can pass on any inefficiencies ¢to its
customers without a direct economic penalty. Of
course, on the lonasr term the economv of the country
is penalized for the inefficiencies in its economcy.
Put this knowledae is mostlv not an incentive for
bureaucrats to take action to do awav with these
roadblocks on the way to improved efficiencies.




— An other tipical barrier ie that ven with motivated
managements. many companies will not Hhave qualified
enaineers or__eaguipment to carry out energy audits.
Many plants, wiht capital-intensive processes, will
lack the instrumentation to assess and monitor energy
balances.

Institutjonal—managgggqg barriers existing in developing
countries are more or less tvpical and thev are able to

block an eneragy saving policy. The most important barriers
and constraints are:

—-_Absence of departments or Ather institutional
agencies in a government with a clear responsibility
for designinog and implementino eneray policies or
programmes and little legislative or requlatory
frameworl: supporting energy management
responsibilities. Eneraoy policies often focus only on
supply side considerations.

- Lack = of _awareness in oovernment, companies and
individuals of the importance of energy conservation
and the opportunities which exist for making savings.

- Légk.__Qi~"iE£§£?§tr~0i_w~QP!§£QE§QLm__Qiiisiélé__a"d
professionals because theyv feel that enerqgy
efficiency considerations do not deserve anv

significant priority.

- Technical know—how mav be inadequate to start the
tasks of desianinag and implementing enerqy
conservation actions.

- lngnmgwmgisgacities.ngnd__soqia!_“ggns;deratipng may

require subsidizinag of eneray prices or even
rationing to provide poor consumers with basic eneragy
needs.

— The _lack__of__knowledae is an important general
constraint, first of all the lack in methodulogy
knowledge: at government level how to design, start
up and implement and eneraqv conservation programme.
At enterprise level how to identify energy
conservation proiects and if identified, how to
manage a project and how to evaluate it. In transport
at enterprise level how to maintain equipment
properly, at driver level how to drive economically
and how to maintain the car etc.
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- RBarriers alsos can be find in the Jeaislation: all
laws and regulations pertinent to enerav use must be
reviewed. Laws affectina the eccnomies of enerov
conservation projects must also be examined. Some
laws and reaulations will need amendments. new ones

will need to be promulagated. The degree of
intervention is directly dependent on the economic
system.

- Non-availability of suitable eneray efficiency
equipment and of eneray measurina’' instrumentation or
monitoring facilities.

—= It is generally agreed that in developing countries
the difficulty of technolcay transfer is often due to
the availability of adequate skilled personnel and to
the complexity of the technology itself. This could
be overcome bv strenahtening technical cooperation,
and regional centers arz2 likely to plav a major role
in the future.

-~ The rapid orooress in technoloay and advanced
processes may caus2 some uncertainty regarding eneray
conservation proiects, especially when important

investments have to be undertalken.

~ The_lack of confidence in new techniques not yet
proven on an industrial basis is also considered as
major constraint in developing countries.

- In many wavs the lack _of coordination between
national research and development institutions and
the industrial sector is a factor which explains
partly the weakness of the contribution to enerav
conservatiorn activities.

~ The presence of adequate local consulting and
engineering firms is also considered a pre-requisite
condition to encouraae participation of local

enterprises in enerav conservation proarammes and to
increase interest of countries to do so.

- The interest in the promotion of coqgeneration
projects as a mean to energy savings, as well as
technical, legal and economical constraints to

inplement these proiects can also be considered as a
technical barrier.

The precise identification of these barriere and constraints is
a vital part of the activities involved hv the desianing phase
of the national industrial eneraov conservation proaramme. Eased
on the appropriate identification of barriers the measures can
be determined to overcome them.

For the identification of barriers and constraints a national
industrial eneray survey could be very useful, because the
relative importance and the role of the barriers can be easily
revealed by analyzing the survey data thorouahly (see Cbapt.
Iv). ‘
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1V. Developing Industrial Energy
Conservation Programme

The develiopment of a national industrial eneray conservation
programme needs a special 1logistic for being successful. A
successful programme aqenerally has three phases: design,
start-up and implementation and monitorina. All these phases
need appropriate institutional network, which is able to
support and execute the necessary actions at national, regional
and enterprise levels. These levels need again special
consideration, because the measures realizina the conservation
programme vary according to the competency' of the management
belonging to the different levels. The realization of the
programme is carried out by implementation of the measures in
three dimensions: financial/economic, institutional/management
and technical. As the main aims of the measures are to overcome
barriers and constraints hampering the rational use of eneray
in the industry, the classification of the nmeasures is
identical with that of the barriers.

The design phase is (or ought to be) initiated bv an existing
aovernment agency (eg. ministrv of industry or ministry of
energy) and involves: national industrial eneragy survey
providing comprehensive data base of industrial energy use.
Based on this knowledge it is possible to identify the barriers
to energy savings and to desiaon measures to overcome them.

The phase of_ start-up involves the finalization of the
programme, i.e. the appropriate selection of the different
measures, the actions necessary to implement these measures
successfully e ,. recruit and ¢train auditors, conduct test
audit, establish financing channels etc. At the end of the
start-up phase sOome measures. mainlv institutional and
financial ones are already accomplished or need to be under
way, e.q. setting up appropriate organizations, launching
awareness and information campaigns. :

The implemente’ on _and monitoring phase comprises the execution
and tuning the conservation programme by setting up
conservation targets and standards and conducting auditing
programme, training managers etc. These activities - which also
mean application of measures - are usually the work of the
energy conservation center being generally responsible for the
continuous monitoring and evaluation of the proiect results and
for the assessment of the overall conservation policy in the
industry.
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The experience indicates that developing a comprehensive
industrial eneray conservation programme the followina
recommendations should be taken into consideration:

= the implementation of an effective eneray conservation
policy requires a special aovernmental organization to
conduct and supervise the underlyina policy analysis, to
guide and develop specific qovernment initiatives and to
ensure that the programme is carefully evaluated;

- the technical side of an energy conservation proaramme
relies on the availability of adequate technological
infrasturcture for the implementatio of eneray saving
measures. This infrastructure should be capable of
producing technical solutions domestically or the capacity

to assimilate them from other countries throuah technology
transfer;

- economic incentives for the enerqv sector, such as taxes.
tariffs, subsidies., bave a fundamental importance for

implementing the energy conservation measures needed for a
national programme;

- enerqgy conservation programmes need to be assessed and
evaluated periodically once they are under way to ensure

that policy objectives are being met with a maximum of
effectiveness. .

Recent vears a number of developinag countries have initiated
programmes to premote eneraqy conservation. However, the general
conclusion is, that despite these eneray conservation efforts,
only a fraction of the tremendous eneragy conservation potential

has been captured. especially for projects that require
complex. techno-ecnnomic and financial assessment. It is due to
the result of pumerous technical. economic, financial,
institutional and policy barriers which affect the ability and
willingness of energy users to make energy conservation
investments.

V. ner onservation Center

From the lessons 'earned from well running energv conservation
programme it is apparent that an entity dedicated solely to
industrial eneray conservation is justified to develop
comprehensive proaramme. This entity could be called as an
"eneray conservation centre"”, baving special autonomy, advisinag
the Government, questioning prevailing habits, removing
barriers, motivating market forces for industrial energy
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conservation and initiatinag specific eneray conservation
actions when not driven by market forces. The center’'s scope of
action comprises the followina main fields:

- the firts task in developing a successful energy
conservation preoramme is to establishd an adequate data
base which describes all of enerqy related features of the
economy. Even a simple sector level analvsis requires a
large quantitv of data. The quantity and quality of data
are of vital importance and, therefore, all energy related

infarmation must be carefully checked for its reliability
and consistencys \

- the identification of the potential at nmaticnal level for
enerqy conservation, even with a simple computer nodel. is
of areat assistance in defining and chooszing different
economic projections which include a supplyvy and demand

balance. price projections and other socio-economic
conditions;

— comparative analyvsis is needed to maki it possible to
select the most effective energy conservation measures.
rank them in order of pricrity and to evaluate the
long—-term impact of energy conservation measures on
economic development:

- in desianing & national energvy conservation proaramme
careful attention must be paid to enerav savinags which can
be achieved by changes in the structure of industry.
Growth in less eneav intensive sectors may overtake growth
in industrial sector with a high energy intensity. These
structural changes must be taken into acount when
establishing the order of priority of energv conservation
measures and allocation capital to them.

The center's responsibilities can be <classitizd into four
cateqories: planning; monitoring and follow-up: awareness and
information: and technical assistance.

The center also provides services to clients and is able to
offer and optimization of all required resources with respect
to specific project involving technical, institutional and
management and financial ones. To accomplish this goal the
activities need to be focused on:

- collection of site-specific energy. technical and
economic~financial and institutional-manacement data and
information with a view to perform a2 present situation
assessment;
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- to carry out a feasibility study te define the
possibilities of improvement of the status quo and to meet
the new requirements;

- definition of the oeptions for eneray conservation measures
and determination of all actions required in achieving the
defined enerqy conservation objectives.

1V.2. Measures to be Considerad
=—=£e "TASUTEesS to be Considerad

Developing countries show great variation in their approaches
to and maanitudes of industrial conservation policy effort.
Their response times have in aeneral been much longer than
those of developed countries, and there is alspo greater
reliance on nonmarket, administrative measures reflectinag both
the structure of the economies and a different approach to
economic management. Te overcome barriers hampering the
rational use of enerqgy in industry a well balanced approach to
design and implementation policies is normally necessary
involvinag financial/eccnomic, institutional/management and
technical issues and measures. The main task of the Eneray
Conservation Center is to select and initiate appropriate
conservation measures. The most important items are:

- financial/qugpm;gumggsurgag

- apply grants, which are effective to improve economv of
the investment in the industry. loans with low interest
rates (soft loans)., which have many of the
characteristics of grants. The effectiveness of arants
and soft loans have been widely debated, although in
many countries they form the major part of incentive
programmes;

- tax incentives, which are not always successful, and it
is not used widely in the developing countries al though
it is easy to implement and the application process is
fairly easy for companies;

=~ set up appropriate pricing (price systems) for fuels and
electricity, applv the econamic costs as basis for the
prices, avoiding destorted Price structure relative to
the price structure in the international markets and in
relation to supply and demand conditions in the country
concerned (destortion could be due to subsidies, taxes,
import duties etc.):




— implement new appreoach to financing eneray conservation

investments such as - hared—savinas arrangement, joint
venture arrangement belween an eneragy user and external
investor, energy service agreement., variable pavment
loan and other forms of third party tTinancing.

institutional and management measures:

analyze existing institutions and recommend changes and
a4 comprehensive review of leagislation and regulations
including pricing policy and proposal for modification:

establish institutions prcvidiﬁb services for
engineerina, audit and consulting support outside plants
to implement conservation measures especially in-depth
energy auditing at enterprise level. waste eneragy
recovery and for continuous monitoring and suprvision of
energy management issuesg

initiate, . organize and execute awareness campaian for
aovernment. cocmpanies and individuals about the
importance of eneragy conservation and about the
opportunities which exist for making savinas:

set up department or other institutional agencies at
government level (in aovernment) with clear
responsibility for desian and implementing energy
policies and for legislative and/or regulatory measures
supporting energy management issues;

establish and operate advisorv service to provide
information about available conservation proarammes,
technologies and techniques. this service is in addition
to an eneray conservation center:

introduce coherent and comprehensive eneragy efficiency
standards for energy consuming equipmnet (e.g.
refrigerators, hot water heaters, transport vehicles),
besides introduction advertisement c-ympaians are to be
conducted by issuina booklets and qQuiders;

set up independent working aroup, specialized team for
adequate planning and decision maling at national and
regional or local and enterprise level;

establish organization structure responsible for
development and conduct national energy survey on an
adequate data base., which will be responsible for the
identification of the constraints and barriers to enerqgy
savings and their possible removal.




- technical measures:

- at naticonal level assure availability of suitable eneray
efficient equipment and of eneragy measuring
instrumentation or wmonitoring facilities, considering
import and price restraints:

— eneragy housekeeping analysie, includina fuel or eneray
carrier leaks, insulation problems. burners adjustment.
dirty sur faces, improper operating pressure and
temperature; '

— waste energy reuse. such as flue aas heat recovery and
other recuperative energy transformation:

— cogeneration can be applied in m™any cases as bottoming

cycle, or as waste heat recovery for low temperature
heat demand:

- energy systems (heat, steam, electricity) improvements
and process modification including load management to

manage power peaks and installation of 1load shedding
equipment;

- improved maintenance and retrofitting especially at
electrical systems, - e.qg. installation of variable speed
control, correction of power factor, installation of
hiagh efficiency motors. lightina. transformers etc.:

- provisions of technical assistance to overcome the lack
of knowledae and technical expertise about possible
energy efficiency possibilities or measures:

- improve arrangements for technological innovation and
dissemination.

The specifics of national enerqy conservation proqgrammes vary
from country to country, so measure-mix offering best results
will also vary. It is the responsibility of the energy
management to determine and correct from time to time the list

of measures to be applied to achieve -the optimum conservation
outcome.
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IV.3. Entergrise/Factorx Level Conservation Issues

As it is stated in para I1.2. the eneragy intensity of an
industrial sector depends primarily on the structure, as some
industries consume large amounts of eneray per unit of output,
and energy consumption per unit of output also varies with the
process used, the efficiency of an. process also depends on the
fuel used, the aqge of "plant, ogerating/maintenance practices
and operator skills. The low income developing countries have
relatively hiagh energy intensity of their %ndustries and often
only one or two eneray intensive industrial subsectors consume
more than 50 7% of the total industrial energy demand. In these
cases it its worthwile to concentrate on these subsectors,
because siagnificant eneray savinas could be achieved by
implementation of few measures. The most important industries
and possible technical measures are:

- metalluray (iron, steel and non-ferrous metal), where the
technical measures wculd be:

— reuse for energy purposes of blast furnace qases;

- reducing the enerqy demand of hot rollina through
technological improvements and by increasing furnace
efficiency;

- increasing the load- factors in hiah voltaage aluminium
arc furnaces:

— implementation of computer aided process control at
blast furnaces and steel production with special
attention paid to bhigher energy efficiency from
monitoring and controlling eneray flows; -

- reuse of waste materials which represent in the
metallurgical sector for processes such as iron and
steel making, alumina and aluminium as well as other
non—-ferrous metal production, represents a larae
indirect eneray saving potential.

- chemicals, in which the main technical issues are:

- optimization of fuel mix in the production of ene-gv
consuming chemical products such as caustic sc a,
fertilizers, FVC etc., which are the components of the
typical pattern of production- in developing countries’
chemical sector;

~ introduction of continuous computerized monitoring
systems to improve enerqvy housekeepina with special
regard to the peakload handlina of processes in chemical
plants:
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- re-use of flash steam heat at condensation. waste heat
recovery from various cooling systems and stack gas
waste heat recovery systems etc.:

= building materials: alass. tiles, brick making and cement

preduction are the most promising industries from the
point of view of enerqy conservation in the building

materials sector, where the potential technical issues
are:

= improvement of agrinding processes in the cement industry
by updating control svstems., increase the combustion
efficiency in rotary kilns with improved combustion
control systems and applving new insulation materials:

- the introduction of new processes logistics in lime
production to apply the wider use of pre-crushing and
reduce eneray losses in cooling and transport:

- the improvement of waste heat recovery in the glass
industry along with the better preparation of raw
materials and computerized process control for furnaces:

— improvement of drying and application of sophisticated
combustion control technigues in furnaces for bricks and
tiles.

focd processing industries: the most important sub-sectors
are sugar, breweries and =pirit production which are
typical in developina countries., where the generally
applicable technical measures are:

— the improvement of dryinag appliances and processes by
the more sophisticated desian and operation of the
devices:

—~ wast~ heat recovery 1in coridensers. drvers and other
latent heat utilization technology:

- the implementaiton of minor modifications in
sterilizing processes especially in the production of
milk and condensed milk; .

- upgrading. monitoring and controlling processes.
especially with the use of modeling techniques for
different technologies.

the waste and by-product utilization for eneray purposes
is not sector specific i the economy. but it also has a
typical set of technical measures:

~ the introduction of technologies to prepare different
wastes for enerav use. In manv cases. only very simple
devices or processes are needed:
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— in many industries there is a huge potential to use
residues and wastes for enerav purposes. which need
special technical expertise and economically attractive

techniques:

- manufacturing moniteoring. control and automation
equipment for different enerqy intensive processes.
wider application of micro—-pracessor based control

equipment to improve enerqy efficency and enhance the
availability, reliability and flexibility of industrial
plant performance. Improved controls and instrumentation
should bhave an immediate and strona effect on waste
reduction, increasing savinaqg. Soqhisticated process
control equipment could achieve larqge waste reduction
without and/or a very modest modification to existing

technoloaies.
- housekeeping and operational improvement: it is a
comprehensive summary of measures to reduce energy

consumption that can be taken by plant enagineer or plant
operator at little or no cost in a short time. such as:

- regular contrel of efficency of boilers. including
measures on fuel consumption. flue aas temperature and
C0/C02 content. combustion air temperature, etc.:

- control of compressed air svstems including temperature
r~duction of the aspirated air. compressor maintenance,
€ecC.:

- control of steam or hot water svstems. includinag
condensate leak, water or steam lealk, damaged or missing
insulation etc.:

- others, such as bheat recovery on wet gas steams
recirculation on drying svstems, improve economizer of
boilers, condensing heat recuperating systems of both
direct and indirect type, etc.:

- waste heat and recovery and reuse:

- flue gas waste heat recovery of boilers and kilns,
turbines etc., which renresent relatively hiagh
temperature source of eneray. wmethods and devices to
reuse these waste energies;

- process steam condensate and refrigeration condensers.
cooling zones of kilns and dryers outlet represent low
temperature heat sources and its utilization needs more
sophisticated economic/technical analysis.

- electric system improvements: it contains load management
measures and enerqy saving study on:

- electric motors for heating and ventilation systems:
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-~ lighting which many times rould be connected to more
efficient high intensitv lamps

— reactive power consumption and its compensation. the
necessary capacitive power for compenstion:

— variable speed drives improve the operation of larage
fans and pumps bv matching their speed to pow2r demand.

— process modification and ccaeneraticon which deoes not need
necessarily substantial change in the processes applied by
the production technoloagies. but mainly contains
components of minor modification, such as:

- change of burners: ¥

— increasina cooling capacity: .

— installation of mixinag fans to the preheatina zone etc.

Coageneration, which generally provides significant potenntial
for savinags, denotes any form of joint production of electrical
or mechanical eneray and useful thermal eneray. either by
producing electricity first and using the exhausted thermal
energy for cther purposes (topping systems), or using thermal
energy from a waste stream tco produce power (bottoming system).
Cogeneration benefits arise primarily from the higher overall
efficiencies in a combination process compared with the cost of
producing the needed power and heat through separate processes,
so primary fuel cost can be reduced substantially, typically
between ten and thirty percent.

For the improvement of plant/factory enerqy manaaement the
electricity load demand. peak load shedding and timing have
vital importance. FPlant level conservation issues neec to
involve offers to overcome load management oproblems. Some
technical measures for this purpose mav be:

- the improved design. production and operational conditions
for fans, pumps and ventilators which could also result
enerqy savings:

~ improved load control and peak load shedding by
sophisticated specialized technologies, widespread
application both for small industrial consumers and for
regional grids;

- upgrading lightina systems to help easina the peakload
electricity demand.

To develop i.e. to design, implement and re-adiust successful
industrial energy conservation programme is a very complex
activity, the conservation objectives must be determined on the
basis of the overall economics of production. To achieve

economic patterns of eneray consumption in the longer term,
developing countries need to reassess their industrialization
strateqy. Choices involve not only basic technologv. but also
the subsectoral mix of industries that is best suited to the
country’s resources and comparative advantaanes. EBEut to achieve
these aims generally they need exoqgenous assistance.
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V. The Role of International Cooperation
to Improve Industrial Enerqy Efficiency
in Developing Countries

A gap exist in the developina countries with respect to the
actual industrial eneragy conservation development and the
potential energy saving in different sectors of their
economies. The main aim of the transfer of experience is to
bridae that gap, so the basic objective is to provide vaiuable
asssistance at country/regional/enterprise level to implement
conservation measures. Most internat}onal development
asssistance agencies have increased their efforts to assist
developing countries in industrial eneragy rationalization. They
are helping developing countries to make preliminary analyses
of potential eneray savings. to develop appropriate policy
measures and prepare, appraise, implement and supervise
individual energy-saving proiects. These institutions can
assist developing countries:

A. At governmental level (national, regional institutions):

- analysis, identification, selection. development and
control of energy conservation opportunity:

-~ mobilization of government. industrial. institute and
financial resources:

~ assistance in all information. consultancy. training and
project development tasks 1leading to the development,
application, production, installation and proliferation of
enerqy conservation projects,: - measures and other policy
issues.

Financial/economic efficiency is a central objective of eneragy
and conservation planning, so it is in manvy developing
countries in the front-end of conservation assecssment.
Assistance provided by international cooperation should focus
on the most vital topics,. such as: '

- fuel and energy prices, includinag the problem of
subsidies. Fricing policy should be based on the complex
analysis of all factors involved in this issue: economic
subsidies initialized bvy the social-policys;

~ set up proper system for taves and tariffs. which stould
be established in such a wa,/ that they would contribute to
the clear formilation of accomplishment of enerqy
conservation policys
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- assistance to overcome economic/financial barriers and
constraints such as: limited' availabilitv of funds to
carry out energy—efficiency investments, lack of simple

shour—term financing for energy efficient equipment
changes. insufficient funding of enterprises and
government to invest in reducinag enerqy costs and

improving eneray efficiency:

- providing analytical framework to evaluate alternative
conservation opportunities against each other and against
other investment opportunities in the eneray sector. This
type of consultancy consists of ansers o questions, such
as: how an analyst compares the value of different
economic life spans, wht type of evaluation methods and
criteria are available. how to access the evaluation
criteria, how inflation and exchanage rate affect the
project evaluation etc.:

- initiate innovative approaches to financinag eneraqgy
conservation investments, initiate special financial
arrangements sich as third party financing etc.

Assistance concerning institutional/management issues should
include:

- define the rules. responsibilities and mood of operation
of aqovernment agencies, especiallvy to avoid overlapping
the roles of central, state or local authorities:

- many developing countries have a national energy
conservation proaramme and some form of an energy
conservation center, but consultancy is needed for setting
up and refining data banks, that include data on the
country’'s energy balances, industrial products and process
mix, specific enerqgy consumption;

- developing and/or strenghtening this . organizaticen to
identify, requlate and monitor the energy rationalization
programme; ’ '

- supervision of the desian, startup and implementation and
monitoring phases of the programme to ensure that its
objectives are coherent and are efficiently executed;

- initiating studies of the feasibility and economic
attractiveness of sugaested measures that require more
investment and detailed expert analysis;




initiating studies to understand properly reasons for
inadequate plannina and decision-making structure. to
modify unfavourable leaislation and reaulations, to review
pricing policies and propose nodifications;

setting up appropriate institutional structure for
recruiting and training auditors and to develop auditing
pProgramme;

initiating international cooperation in demonstration and

dissemination of enerqgy efficient technology and
equipment;

initiate and establish institutional bodies to design

awareness and information responsibilities including
carrying out promotional campaians for enerqy saving
actions in al} media, preparing energy conservation

manuals for the most important induetrial csubsectors,
collecting and dicseminating statistical information on
energy use, and organizing seminars and conferences on
energy conservation.

B. Assistance provided by_international cooperation for the

developing countries at enterprise__level (firm level,
including specialized institutions, e.qa. research
institutes) would be:

set challenging but realistic goals to reduce enercy costs
within defined time schedules;

define priorities necessary to achieve to goals which mean
the appropriate allocation of resources;

assign management and supervisor responsibility for
achieving the goals and implementation of conservation
policy measures;

monitor the progress of implementation of conservation
measures and conservation policy programme in term of
budget, schedule and accopmlishment;

periodically evaluate the cost-benefits of different
conservation measures and update programme goals;

compare the return on investment on conservation
investment with the economic fioures of other planned
investments;

continue to 1lead and support the prooramme over the
present period of vears to insure results,
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The beneficiariec of these cooperatione are the governments,
responsible institutions for indutrial enerqy conservation and
different eneraqy consuminag enterprises of the subiect
countries. The advantages gained by the assistance are:

— easy access to all available eneray conservation related
information on an international, national. sub-regional,
regional basis in order to facilitate ‘cost effective

allocaticn of plant. human., financial and development
resources;

— precise identification of credible shork, medium and long
term requirements and Justify technological and project

development expences in enaineering, production, marketing
and other services;

— determination of market opportunity and ize,
competitiveness and all other relavant factors to the
develapment and industrialization of energy conservation
technologies includino economies of scale, standards,
maintenance. logistics. management etc:

— easy realization of transfer of technologies and engage in
bilateral and/or multilateral conservation cooperative
research and development and coproduction proorammes in

order to ensure cost-effectiveness and acceptable market
share;

— objective definition of methods of market penetration
whether by direct sales, technoloay transfer .or various
investments €e.g9. joint ventures are the better options;

= 2ttain higher levels of coordination between governments,
Istitutes, universities as well as reaional and
international organizations in order to develop
collaboration in the use of all available energy
conservation resourcs,

To produce and gain these benefits an interactive and iterative
process is required between all participants. The assistance to
improve industrial energy rationalization.programmes provide
considerable economic benefits to developing coutries in both
short and long terms. These ber fits include not only reducing
& country’s enerqgy import bills but also improving the
internatioral competitivenes of its industrial products






