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FOREWORD

This assignment represents an intermediate stage between the
completion of the technical studies of energy conservation in
selected industries within the framawork of UNIDO Pro ject
SI/TUR/79/803, and the implementation of a new series of work
programmes and projects in the field of energy management and
conservation to be carried out by the Turkish Electrical Powver
Resources Survey and Development Administration (hereafter
referred to as EIE),

Although the assignment does not have a formal Projiect Document
of its own its broad terms of refarence are to assist and advise
the EIE in the planning and development of activities related to
surveys, feasibility studies, the study and development of nevy
and renewable energy sources and carrying out research and
development in energy conservation, especially in the industrial
sector, The visiting expert is required to:

- assist in plannirg ard formulating studies in the rational
use of energy resourcesj

- advise on organisational and functional matters related to
EIE's tasks in these fields of its wvorki;

-~ advise on setting up an information syscem for the
evaluation, analysis and monitoring of energy utilisation
and conservation measures;

- assist in preparing a plan of activities for the Energy
Resources Survey Department of EIE which is to be the
centre of the new programme,




With an effective working time of less than one month it has
only been possible tc deal with some of these issues an a general
and indicative way., In particular as in any project which involves
the wvork of a number of agencies and institutions (and questions
related to energy have particularly wide implications) a great
deal depends on the nature of the working relatiorships and
coordination between them, It has not been possible in the time
available to form a view on hov effective these links are in
practice.or vhere scme action might be need to improve them,
Hovever, a good deal of what is said below depends on there being
easy and informed channels of communication between the relevant
parts of the Ministry, the State Planning Organisation, the EIE,
the energy industries and the other agencies involved., It is
therefore urged that these matters should be reviewed and that if
ﬁecessary additional coordinating and consultative machinery should
bé set up.

At the time of writing this Report The Ministry of Energy
and Natural Resources is undergoing internal management changes,
and a little time will be needed for these to settle down, However,
it seems to the writer that institutionally the energy sector is
comprehensively covered by Government, semi-official and independent
organisations and that a high priority is already attached to
energy policy in general and to problems of the uconomic utilisation
of energy. Moreover, the profeusiocnal quality and motivation of the
staff dealing wvith these questions is high,

The main purpose of this and future projects will tl,erefore
not bs to recormend or create anything significantly new, but
rather to suggest vays of making existing arrangements more
effective or providing specific forms of support which are not
readily available in Turkey at the present time,




Although it has been short the assignment has been very
agreeable and constructive and the writer would wish to express
his gratitude to all those concerned, especially within the EIE,
for their kindness and cooperation.




SUMMARY

This one month assignment was designed to bridge the completion
of the technical studies of the pilot project on energy conservation
and the development of new programmes for conservation, the ratiornal
use of energy and new and renewable energy sources to be carried out
by the Resources and Surveys Derartment of the Turkish Electrical
Power Resources, Survey and Development Administration (EIE/RSD).

With rer capita energy consumption of a little over 1 ton of
coal equivalent annually and per capita incomes averaging about
£ 1400 there can be no question of reducing energy consumption,
The problem is to contain and optimise its growth, and especially
that of imported oil, without demage to the econony. .

The Report examines the present and planned organisation of
EIE/RSD and makes suggestions for some changes in staffing and '
sturcture, It stresses the need to develop adeguate statistical
and other inforration systems relating to energy use and demand,
Proposals are made for a number Of areas of research and analysis
in support of the Group's functions and for its operational
activities in the fields of enerygy conservation and newv and
renevable energy sources,

The Report concludes with a suggestion for continued UNIDO
assistance to be devoted to the setting up of a structured energy data
‘aystem, for an extended programme of irdustrial audits and follow up
studies and the introductica of a training scheme for energy Ganagers.
longer term assistance, extanding perhaps to indusirial applications for
new and renevable energy sources, will depend on the way in which the
planned snd current progranmes develsp.
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3.
4.

S.

6.
7.

9.
10,

11,

12,

Main Recomnendatidns
(Figures in brackets refer to paragraph numbers)

Structure of EIE/RSD to be based on 3 functional and 1 common
services branch, (22)

Specialist staff shoulZ be located in functional branches (22)

Present staffing levels of 25-30 are brocadly adequate for
present and foreseeable tasks, but later expansion could be
necessary, (23)

Close links should be developed with the State Institute of
Statistics, including the possibility of staff secondments. (27)

Regional energy centres should be set up using existing
Governreot offices or the existing network of Chambers of
Commerce, etc, (28)

Some additional staff will be needed with skiils in econoamics,
financial analysis, oberatlons research and statistics, (31-32)

All energy utilisation studies and data should adopt the
framework of the national indv.strial classification system. (41)

Studies should be undertaren (using the currently pianned

‘energy audits) to establish a structured system of energy

data based on the end uses of energy. (43-47)

Studies should be undertaken on measuring the efficiency of
energy using appliances in all sectors of the economy . (49)

Statistical matters to be reviewed should includes accounting
units, treatment of non-coxmercial fuels, statistical
publications on energy and statistics users®' semina-s. (33)

EIR should laiutain data relating to energy costs and
expenditure as vell as physical quantities of energy. (50)

An adeguate library of books and periodicals should be
maintained, (56)




13.
14.

153,

16,
17.
18,

19,

20,

Studies of the capital stock of energy using equipment should
be undertaken. (57)

Enerqy data contained in the annual production census should
be assembled, processed and analysed, (58)

Energy modelling studies should be pursued wvita emphasis on
simplicity and robustness; sectoral and single fuel models
may be easier to manage and comprehend than fully integrated
optimisation models, (59) '

Performance indicators for monitoring progress should be
developed, (63)

Prospects for structural change in industry and its potential
impact on energy use should be examined, (64)

EIE counterpart staff participating in energy audits shoild
develop techniques of data collection and analysis, (58)

Firms already using "best available practice” in energy
consumption should be identified for publicity and
demonstration purposes (71)

Possibilities for small scale industrial or agricultural
enterprises using mini-hydro, solar or biogas techniques
should be studied. (77)




I-  INTRODUCTION

Enerqgy Priorities

1) It is not necessary here to detail the development and current
state of the enercy problem in Turkey. This has been very
adequately done elsevhere. There are some features however which
are particularly relevant to the issues and proposals vhich will
be discussed later and s0 a brief summary may be appropriate.

2) Tctal primary energy consumption in 1981 was about 52,5 mtce
(30,5 mtoe) giving a total per capita consumption of a little over
one ton of coal equivalent annually, Of this tctal some 12 mtce

(7 mtoe) were traditional, non commercial, fuels such as wood and
animal and vegetable wastes, used mainly in rural households, Thus
the commercial energy supplies, vhich are most directly involved
in the general economic and industrial development of the econory,
amounted to 40,5 mtce (23.5 mtoe) and were made up as follows:

Solid fuels 11.3 mtce
oii1 23,5 =
Hydropover 5.1 v
Other 0.6 »

~ Net oil imports amounted to 20.1 mtce with a balance of payments
costs of around USS ;.5 billions. 58 per cent of commercial
energy suppiles were imported,

3) Total final energy conisumption of commercial fuels totalled
32.4 mtce (18,6 mtoe) in 1961, with 11.3 mtce having been used in
the energy conversion sector to produce some 4 mtce cf secondary
fuels, mostly elactricity. Total final consumption vas,

Solids oi1 Electricity Total
Industry 4,6 6.9 3.3 14,8
Transport 0,2 7.0 7.2
Agriculture l.4 1.4

Domestic other 3,0 4,8 1.2 9.0




)  Turkey ls essennally a 3 fuel econory (excluding the
traditional fuelsY, although there are small amounts of natural
ard manufactured gas, and this of course affects the opportunities
for fuel substitution especially once the specific uses (oil
transport and electricity for lighting and motive power) have
bean taken into account,

5) The basic national energy strategy is almost self evident: to
maximise domestic production of coal and lignite, to press ahead
with hydrocarbon exploration, to expard hydropowver, to seek new
energy sources, to restrain the growth of demand, and to seek
wherever possible to limit the use of imported oil. The imporiance
of oil is clear from the above figures; it accounts for

- 45 % of all energy

- 58 % of all commercial energy

= 27 % of electricity generation

- 47 % of industrial fuels

- 97 % of transport fuels

- 53 % of domestic commercial fuels,

)  While all energy, like other resources, must be used
rationrlly and economically it is clear that the special focus of
conserva.ion programme should be on the use of oil and tc
substitute other fuels or it wherever possible,

) The second relevant aspect of the energy scene is the vay

it has evolved and is likely to develop, in the future because
ccnservation has to be seen as a continuing element in national
policy. The Turkish economy has grown very rapidly in recent
years, by between 5 and 6 per cen. annually and up to the timm

of the 1973 oil crisis energy consumption grew twice as fast,
Since then it has slowed down under the combined indiuence of
higher prices and slover economic growth in the past few years,
but it has still been rising very much in line with GDP as a whoie
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8) It has not been possible to make a cloge or detailed
assessment of the energy outlook, or to examine existing forecasts,
but @iven the resunption of economic growth in line with past
trends it would be unrealistic to assume that energy demand will
grow by significantly less, In cther words the energy coefficient

( é—g%%ﬁgg—ig gn;rp ) is likely to be around 1 and it could well

be somewhat higher for a time,

9) Official estimates have suggested a po#sible threefold
increase in demand by 1990 to 16C mtce bu: these have almost
certainly underestimated the effect on economic growth of the
present world recession and the impact of higher prices on energy
comsumption; but even an annual increase of S or 6 per cent in
energy demand tuaroughout the decade would point to a total
commer=ial energyrequirement approachirg 70 mtce, of vshich around
half could rell be imported o0il at prices perhaps 50 per cent
higher in real terms than they are at present, On any cset of
assumptions there is a large and worthwhile conservation target
to be aimed at,

Conservation and the Raticnal Use of Eneryjy

10) The programme of the EIE has to be considered against a
background cof the above broad structure of energy use and its

_ progpects, but as will be discussed later that structure and

those prospects require close and detailed definition and _
specification if the correct priorities are to be established,

. There are, however, a number of preliminary points:

~ Energy conservation or the rationai use of energy
is only one aspect of the general objective of
making the best use of al]l resources;

- Energy conservation may be achiaved at al]l stages
in the production, conversion, transportation, handling
and storage of fuels as wvell as in their final consumption,
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- Energy cofiservation will involve costs as well as
benefits and in each specific case these need to be

carefully balanced;

- Energy may be saved by avoiding u~-ecessary waste (switching
off unused appliances) by technological or organisational
changes (using more efficient machines), or by changing
the pattern of output or demand (making less energy
intensive products or doing less energy intensive things).
In the longrun this may have the greatest potentiai.,

Enezgy conservation has therefore positive as well as negdtive
aspects, and it is economic and social as well as technical,

1) Cne of the characteristics of the energy system in all
éountries is that whereas the supply of fuels is generally
controlled and organised by a small number of large organisations
(in Turkey TEX for electricity, TPAO for petroleum and TRI for coal)
the consumption and use of fuels is undertaken by many millions

of consumers: individual households, businesses, public authorities,
transport undertakings, and other institutions. Moreover the
energy is used in dozens of different ways even within a single
enterprise or homes: for lighting,

cooking, riding in 1ifts, melting steel, heating, drying,
refrigeration, and so on, Conservation involves changing or

making decisions in all these areas, but to the individual consumer,
whether it s a business or an individual, the decision may be a
relatively unimportant one, For example, in much of manufacturing
industry the cost of energy may be only 5 per cent of total costs
o~ even leas., It may be difficuit to persuade a business in that
position that a long term energy saving of 10 per cent is worth
troubling about or ustifies any immadiate expenditure,

i2) Nevertheless it has to be stressed that while there is a
national interest in energy conservation through benefits to the
balance of payments and the better management of national resources,




the immediate gains accrue to the energy consumers themselves
through lower fuel bills, and a conservation programme needs to
stress this aspect of self interest,

Measurement of Conservation

13) It is alvays extremely difficult to measure the success of.
energy conservation, altl.ough there is rightly considerable
interest in knowing how effective various measures and policies
have been, Since it is not possible to measure directly
consumption of energy which did not take place it is necessary
to measure actual energy consumption and compare it with an
estimate of what consumption would (or might) have teen in the
absence of the conservation measures,

14) On the national level this can only be very approximate
because of the wide range of factors involved in the determination
of can sumption levels, In the case of the individual household,
factory or institution however it is possible to make more
accurate'assessments, and although individual cases cannot be
crudely grossed up to provide sectoral or national figures some
general indications can be derived if the data is cautiously used
and interpreted,

/

Conservation and Investment

15) While the initial stages of conservation fall into the
"good housekeeping” category, the major long term gains in energy
utilisation will come through changes in technology and the
replacement of obsolete equipment, It follows that an ess ntial
Climate for more economical energy utilisation lies in the
maintenance of a high and steady level of capital investment in
the economy as a whole,




16) The remainder of this report s divided into four parts
wvhich suggest the groups of activity on which specific
recommendations are made and which it is believed could form
the basis of an effective and coordinated work programme over
the next three or four years, The proposals take account of
existing structures and activities which are planned or in
progress as wvell as suggesting a number of new and enlarged
projects. The four parts are concerned with,

STRUCTURE AND ORGANISATION
INFORMATION SYSTEMS®
RESEARCH AND ANALYSIS
OPERATIONAL PRCJECTS




I1- STRUCTURE AND ORGANISATION

17) The structure and the staffing of the Department will depend
on the way in which the tasks vhich have been assigned to it are
carried out. At this stage therefore some flexibility will be
required and proposals should be regarded as provisional. Three
main functions have been specified:

. Rational Use of Energy
Conservation
New and Renewable Energy Sources,

Each of these will contain a mixture of the following activities:

Data and Information Systems
Research and Analysis
Operational Pro jects.,

18) The content cf each of these activities is discussed in
later sections, but they may be outlined here as background to
the consideration of organisation and staffing.

- Data and information systems invr establishment,
maintenance and dissemination of .ctical- and other
relevant technical information for working purposes
vithir EIE and for distribution to other interested
»odies inside and outside the Government

= Research and analysi- consists of initiating and carrying
out studies and surveys as required into throse matters
reilevant to the Department's three functions, As a result
nev recommendations or projects may be identified for
implementation,

- Operational projects will be concerned with a direct
consultancy or management role in carrying out rpecific
studies or schemes in individual Zirms or other instituticns.




19) There are many wvays in which these functions ard activities
could be organised within the existing practices and planned
resources of the Department so as to ensure effective management
and control without duplication of effort, What is suggested below
is one vay in wvhich the advantages of specialisation and

collective effort could be ipplied.

Present Structure and Work Programmes

20) The Rescurces Survey Department at present has a staff or
about 26 of whom four or five are senior management or
specialists with about 20 more junior engineers and technicians
with a mixture of professional backgrounds in mechanical,
electrical, chenmical, engineeringc, metallurgv, etc. Since the
nev functions of the department have been only recently acquired
its present structure ig still flexible, but the provisional
structure is broadly on the following lines:

Ihpart:en:lﬂumser

Asst. Dept. Manager

Experts Secretariat
-
prvidzos DXvISION DIVISICN DTYISION pIvisToN
Ratiomal Use New and Statistics Public
of Conservation  ponewable and Relations
Hergy Bnergy Inveniory

"21) The EIE has an ongoing programme of activities related to
its traditional responsibilities for the planning and development
of the country's hydro-electric resources. The Research and
Survey Department is responsible for the new energy ut lisation
and conservation commitments and has already a number of
activities in progres:. These includes
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= Collection of data and measurement of potential of
solar and wind sources.

- Preliminary studies of energy resources and fuel ;
substitution possibilities;

- Modelling of the electricity sector;
= Industrial survey of energy use in 600 firms;

- Energy conservation in selected industries, including
consultancy studies now in hand (World Bank assisted)

Other projects are under consideration, but much of this work

is of a ~continuing nature or will have lcnger te-m implications
and it 1s therefore important that it should be integrated

with any new activities and accommodated in any new organisational
Structure.

Suggested Organisaton {(a) Internal

22) In order to carry out the present plans and future work
programme it is suggested that the organisation of the Departrment
might be slightly modified from the outline shown above., There
would continue to be a central management and directing team with
thrve functional branches, but the two rather smaller divisions
for statistics and public relations would be replaced by a strong
common services branch to provide Data and Information systems;
forecasts and modelling, general energy analysis and facilities,
public relations and information, It is also suggested that the
specialist and sxpert staff should not be detached from the
operational branched, unless a very small number are recuired to
sesve as personal advisers tc the management team or are required
for specific short term assignments. Otherwise the senior specialist:
should be part of the normal branch sturctures at the appropriate
level. The central directing team would consist of the Department
Manager, Deputy, and the four Division Heads, The structure
proposed is as follows,




Ihpmﬁmmﬁtlaugur
Asst. Dept Kanager

Secretariat
mn! IO0N DIVEIO:: nIvE IoN DIVI:! Ion

Rational Use New and
of Conmervation Renewable Commcn
Energy Energy Services

(Data, Information,

dnalysis, modelling,
etec.)

23) The actual allocation of staff betwveen the branches should
remain flexible wvhile the work prograiwre evolves. The precent
nubbers of 23 - 30 are likely to be sufficient in the initial
stages until procedures and priorities have been established and
detailed industrial project wvork has been expanded,

gb! External

24) The question of relations between EIEfRSD and other -
governmental and non governmental bodies concerned with energy
matters is an area vhere only very tentative suggestions can be
made because it has not been pcssible in the time available to
meet all tha interests and agencies involved and to discuss their
views, It has to be recognised that energy utilisation is a

sub ject which has very widespread implications and it is most
important that channels of information and public awareness should
be kept freely opem, Full coordination between the intereats

. involved and especially in the role of EIE in the whole area of
energy use and conservation is most important,

23) There is already a high level consultative body which meets
from time to time under the chairmanship of the Ministry of Energy
and drawing its membership from all the main energy agencies and
from the private sector, its effectiverniess can be a valuable
indication of the degree of political importance which the
Government attaches ¢o energy management problems. It is important
that RIE should be actively involved in this work by initiating
discussions and reports,




26) It would probably also be valuable for there to be a lowver
level official group drawn from the Ministry, EIE, the State
Planning Organisation and the planning branches of the fuel
industries vhich could meet rather more frequently and informally
to reviev programmes, to facilitate the exchange of information
and to deal with any inter agency probiems,

27) In the early stages of the development of the new EIE
programmes particular importance should be attached to the
development c¢f close working relationships with the State

Institute of Statistics in the establishment of the appropriate
conventions and procedures for the new data systems and information
structures, Consideration should be given to the temporary
secondment of ane or more professional statisticians with experience
in industrial statistics from the SIS to the EIE in order to set

up the necessary structures, '

28) A further area of external organisation wvhich needs to be
considered is the development of provincial or regional bodies
who would (a) act as publicity and information agents for the
dilae-inntion of conservation and energy management matters, and
(b) act as a channel through which relevant energy problems and
information could be channelled back to the centre. Government
offices of some Hiniatrioa,but not the Ministry of Energy, already
exist for this burpoao. and use could alno be made of the
industrial and trade associations and Chambers of commerce
network vho may have better direct access to the individual
industrial concerns and enterprises,

29) The possibility of such centres is referred to in the Report
of 24th November 1980 by the Hungarian consultants engaged in
project SI/TUR/79/803, and who recommended the formation of energy
consulting centres in a number of provincial cities, The purpose




of these centres would be to encourage avareness of energy
conservation and the need for the rational use of energy among

all consumers, but especially in the industrial sector. In
particular such centres could identify local enterprises vhere
energy consumption audits might be undertaken, or where particularly
successful saving measures had been introduced and they could
combine the resources of official agencies with those of indaspendent
industrial and commercial bodies,

Stagfing

30) The problem of staffing for work in the energy sector is
difficult because the subjectfiideranging and multi-disciplinary.
Energy specialists range from accountants to geologists, and
include enyineers of all kinds, economists, pure and applied
scientists, and (in the area of modelling) mathematicians,

3i) The traditional background in EIE is in the engineering and
physical sciences, and it is at present well equipped with the
relevant expertise in these fields for work of an operational

kind in industry and in the appraisal and monitoring of
technological matters, The main gap is likely to reside in the
"software™ skills of economic and financial analysis, forecasting,
operational research and statistics and these vill be
..particularly needed to develop the common service functions and
provide appropriate analysis and support in the operational
branches, In these branches the need to assess costs and benefits,
-to engage in project appraisal studies, to assess the evolution
of pricing policiées and to examine possible changes in the balance
of taxes and subsidies, will 211 call for a considerable
strengthening of more economically orientated activities,

32) In the modelling and forecasting work skills in econometric
analysis, linear programming, and other optimisation and resource
management techniques vill bhe a continuing r quirement, It is
therefore recommended that provision should be made for three or




four econcmists in the common services branch, at least one of
<hom should be at a senior level with industrial as weli as
macro-economic experience and interests,

33) The requirement for developing data systems appropriate to
this area of work villi also require at ieast tvo trained and well
quaiified statisticians to be capabie rat only of supervieing
the collection and processing of statistics, but also of designing
surveys and questionnairs 3o as to ensure maximum coverage and
effectiveness as well as consistency and compatibiiity with other
related data systems, As wvas noted above the assistance 2f the
State Institute of Statistics should be sought in f£illing these
posts,

Trainingq

34) Because of the nature of energy studies some special
training is normally necessary to supplement the .~uul
professional and academic qualifications, The EIE hes recognised
this and a special intensive one month course in energy studies
was held for the new recruits to the Rescurces Survey Department
covering various aspects of energy technology and systems
analysis, The course wvas a very comprehensive one and it should
certainly be repeated from time to time., Hovever, hecause of its
comprehensiveness many of the topics (vhich ranged from
probability analysis and statistics to project management and
modelling) could obviously only be dealt with at the
familiarisation level vhile vhat is required for effectjve
analysis is for specialists in these skills to be available for
applied studies. A course of this kind needs to be supplemented
vith narrover and more intensive training, It is generzlly not
possible to acquire a thorough working understanding of new
conCepts - eg for a scientist or an engineer to become familiar
vith the underlying concepts of economics (or vice versa)-through
general hriefing courses. The basic professional skills

required in the Department have to coms through recruitment policy




- 22 -

although these can be enhanced, refined, and broadened by
appropriate on-the-job training and specialist courses.

35) Provision should be made avilable, hovever, for study
tours to enable techniques and methodologies developed elsevhere
to be compared, and in a small number of exceptional cases
provision for higher level specialist studies overseas should
also be made,

36) In the short term the most effective contribution to a
training procgramme will come from on the job participation in

the counterpart role and the possibility of follow up arrangements
with the foreign contractors,
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III- INFORMATION SYSTEMS

37) An up to date system of accurate statistics relating to

all aspects of the consumption and use of fuels and their
standardised conversion to comr energy units is an essential
requirement for all energy ‘plan It must be internally
consistent and compatible with . national economic and
industrial data, Ithas to cover _l1 the processes of

production, conversion and utilisation, and for the implementation
of effective energy management programmes it needs to include
information about what energy is used for-whether for heating,
lighting, or motive power. It must also reclate the energy system
to the rest of the national economy.

38) At present in Turkey good statistics are available on the
production and import of primary fuels as well as theé secondary,
manufactured fuels: solids, petroleum products, electricity and
town gas; Much of the detailed information is, however, scattered
among a varietv of sources and regular reports issued by the fuel
industries themselves, The figures often tend therefore to be

the by-product of operational and managerial requirements and are
not designed, processed or presented for analytical or policy
purposes. In these circumstances the data may be based on definition
and concepts wvhich are relevant to the producing agency but which
are not directly comparable with data and information arising
elsevhere, (But mention should be made of the excellent summaries
and analysis prepared each year by the Turkish National Committee
~ of the World Energy Conference),

39) Thera are moreover a number of gaps which need to be filled
and particular topics which need to be stressed for conservation
policy purposes, Pgr example, the electricity statistics produced
by the Turkish Electricity Authority (TEK) are extremely
comprehensive in respect of capacity and generation, but have
little to say on the consumption of thermal fuels, stock Levels,
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the generating efficiency of stations - crucial data in the
analysis of fuel utilisation and cofiservation - or on the
pattern of electricity sales, Indeed it is generaliy in the
area of sales, consumption and use of fuels that the statistical
system is most in need of development,

40) In general the amount of nev statistical work to be
undertaken on the gupply sid: is relatively small and will mainly
consist of drawing out of existing sources, reporting procedures
and publicaticns those series which are mainly required, ensuring
their consistence and standardisation and consolidating them in

an accessible form,

41) It is in the area of energy demand, consumption and
utilisation that the major new primary data collection, assembly
and processing will be needed, There already exists sow.ue broad
analysis of energy consumption in the main demand sectors
(Industry, Transport, Households, etc) and some further division
into main industrial subsectors and modes of transport is also
available., There is however a need for energy data to be placed
in a clsar and standardised framework corresponding to that used
for. national production statistics, This is based on a four tier
system of disaggregacion beginning with broad activity sectors

- such as "Manufacturing” wvhich is then subdivided into 20 main
industriy groups (Food, Textiles, Machinery, etc), each of which
is subsequently recummended that all studies of energy utilisation
"and conscarvation carried out by EIE shouid adopt and idéntify

the standard national classification system and nomenclature.

42) An invaluahle source of industrial energy data is to be
found in the annual Censuses of Production carried out by the
State Institute of Statistics. Unfortunately the sheer bulk of
data involved in these gsurveys results in delays of two or three
years botweun the survey and the publication of its results, But
even the data for earlier years can provide a valuable guide to
patterns of fuel use in industry,




Structuring Enerqy Demand

43) A statistical system needs to be designed for the purpose
for which it will be used. It is not sufficient to know simply
the main sectors of the economy (even if these are finely
subdivided) in which energy, or individual fuels, are used even
although it helps to provide a first approximation in identifying
the sectors of greatest interest, It is also essential to knov
the end uses to wvhich the energy is applied-and the extent to
which it is specific and essential in those uses or whether it is
capable of substitution by other fuels being reduced in quantity
without harm to the overall production process.

44) The basic stru cture into which consumption can be classified
{3 in the form of a matrix vhich can refer to the whole energy
economy or to all or any of its subsectors or components down

to the individual household or business enterprise. The end uses
are basically three in rumber (heat. light and motive power) but
they can be subdivided as finely as is required or as the data
will permit, Similarly fuels can be identified simply as solids,
1iquids, electricity, or broken down again as finely as js
required or as the data permits into coal, lignite, wood, fuel oili,
xerosene, motor spirit, etc,

END USES FUELS
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45) Anaiysis of this kind, if appropriately specified, can show
fcr example how much of the process heat is for high temperature
needs and hov much for lov temperature requirements thus pojinting
to opportunities for waste heat vecovery or opportunities t
switching to low grade fuels,

46) This approach is applicable to all sectors of the economy,
domestic, commercial, transport and agriculture as well as to
industry. The data required to complete the framework is of
course not of the kind which is immed’ately available, but its
collecticn does not have to be carried out more than once every
two or three years (unless it is th~ught that very rapid
techrological changes are taking place), It is understocd that

a sample survey of energy vse in the textile industry has been
carried out along the lines of this conceptual framework to
demonstrate its practicability. It is recommended that further
studies be made and it may for example be possible for the
planned audits of selected industries to construct matrices of
this kind which would provide a basis for extending them to other
sectors, It is recommended however that the survey should be
very carefully prepared if it is to be effective and not impose
unnecessary burdens on the recipients of the questionnaires,

47) In addition to the advantages which can flow from this
structured approach and vhich have been men:ioned above, such as
identifying the potential for fuel substitutioa, it also helps
~te focus cn areas vhere improved energy efficiency may be
achieved through improvements in technology - boiler design,
lighting, power appliances, etc,

Apptiance Efficiencies

48) It is well knowmthat just as the energy delivered to final

consumers is a good deal less than that contained in the primary

fuel supply because of losses in conversion, so the useful energy
vhich is finally required is much less than the delivered energy

because of inefficiency in appliances of all kinds,




49) It is recommended that surveys of the efficiency of energy
using appliances should be undertaken (covering domestic as wvell
an industrial equipment) with the collaboration of the fuel
industries and appliance manufactures and importers, This could
be developed in due course to lead to a system of efficiency
labelling for approved products,

Pinancial Statistics

50) Since the implementation of rational utilisation and
conservation policies will involve choices between various fuels,
technologies and other resources it is important that adequate
economic statistics relating to prices and costs should be
maintained alongside those relating to physical quantites. This
does not require that the EIE should be concerned with the
detailed accounts of the fuel preducing or .using industries,
although these may sometimes provide valuable indicatois of
performance, but rather with the costs of inputs and outputs and
the relationship between those relating to energy and the total
costs of the enterprise or activity,

51) It is particularly important to be able to identify the
sectors vhere energy costs are large in relation to total costs
and those vhere they are very small,

52) In terms of the social aspects of energy policy it is
necessary that energy expenditure in the domestic and household
sector should also be recorded and monitored,

Other statis.ica] Matters

53) There are a number of other detailed statistical topics on
vhich decisions will need to be taken at an early stage, It is not
possible to discuss them in detail here, and many are of a
‘technical nature, but the following are among the more impor 1t




Enerqy accoynting ynitg. At present Turkish statistics

employ tons of coal eguivalent (tce) as the basic
presentational common energy unit. This is the UN
practice but coal occupies a very minor place in the
country's energy supply, amd lignite has very different
heating properties. It should be considered whether
since oil is the key energy policy and conservation
issue (and is the unit gener allyused by the IEA) it
wvould not be advantageous to precent national energy
data in terms of tons of oil equivalent (toe). It is
largely a matter of taste and convenience and provided
that conversion factors are standardised an8 readily
available it presents no statistical problem to move
from one. unit to the other., A related point is the
need to establish an agreed standard scientifically
accurate energy urit (coal and oil equivalemts are
inevitably approximations), which is particularly
necessary for micro analysis of energy consumption as
well as for national statistics., For this purpose
multiples of the Jodle. BTU or therm can be used and
probably the Joule is the most universally acceptable,

Commercial and Non-Commercia] Fuels, Wood and
agricyltural wastes, most of vhiﬁy are not bought and

sold for cash, constitute botvoenttitth and a quarter

of the country's total energy supply. Most of it is
used in the rural domestic sector, and the circumstances
in wvhich it is replaced by commercial fuels, mostly
electricity or kerosine, are an important feature of
energy utilisation policy which merits special analysis.
The following points need to be taken into accounts

(a) the boundary between commercial and non-commercial
fuels is not a precise one: some firewood is sold
commercially,




(b) Non-commercial fuel consumption (and production)
is extremely difficult to measure both in terms of
physical quantities and thermal content. Special
surveys and estimation are required,

(c¢) Direct conversion of thermal content toc standard
energy units is misleading because of the low
efficiency with the fuels are used: about one
quarter of the amount cf oil in terms or thermal
content can produce the same amount of heat or
vork as a given unit of wood or waste,

(d) Non commercial fuels have little or no role in
industry - although biomass could have a role in
relatively small scale enterprises,

It is recommended that in statistical tables and
national energy balances non-commercial fuels should
always be identified separately from the other solid
fuels. AlsSo regular surveys should be made of the
production, use and thermal content of these fuels,

Statistical Bulletin, It is strongly recommended that
as a matter of some urgency, say by the end of 1982, a
regular Summary bulletin of energy statistics should

be produced, It should ke produced quarterly and should
contain data relating to the production, import, export,
stocks and sales of all fuels (orimary and manufactured),
It should also include data rel: :ing to employment in
the fuel industries, costs, prices, and consolidated
enery statistics, This is a subject for discussion
vith the State Institute of Statistics and also with

the National Committee of the World Energy Conference,

Statistics Users' Seminap, Arrangements should be made

for an annual seminar for the users and producers of
energy statistics to discuss general presentational and
methodological problems as vell as techical and
administrative issues involved in data collection,
processing and dissemination,
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IV~ RESEARCH AND ANALYSIS

54) The research and analysis work vhich is prcposed is geared
to the broad function of the EIE of ensuring the rational use of
energy in Turkey., It is concerned with providing the
investigations, diagnosis and information on vhich effective
energy policies can be based, It is moreover not only concerned
wvith the effective use of energy in consumption but also with
seexing ways whereby all the country's energy resources, actual
and potential, may be optimised,

55) A great deal of valuable energy research and analysis is of
course carried on continually both inside Government agencies

and cutside them. The energy problem. is not new: the events of
1973-74 provided a major stimulus to 3tudy, the IXth World Energy
Conference in Istanbul provided an extra focus and impetus for
research, vhile the economic consequences of the second major

oil price rise in 1979 gave work added u gency.

56) It is not possible to review the whole field of energy
analysis, because in addition to their own work Turkey's

analysfs can drav on the massiv§ resources of work done by the
international community, and it is important that th~se links
should be developed, It is essential therefore that the EIE
should maintain a good energy library (ccordinated with those

of other institutions to avoid overlapping, unnecessary
~duplication and wvaste) of books and periodicals. Alongside the
database the library should be a main support of the group's work,

$7) EIE will hovever need to concentrate on specific areas of
analysis directly geared to its crficial responsibilities in the
fields of energy demand and utilisation and the behaviour and
motivation of emergy consumers of all kinds, Surveys will be
required on the general scale, condition and efficiency of the
capital stock of energy using equipment such as boilers, furnaces,




and machinery in order to provide a quantitative basis for
decisions relating to financial assistarce for replacement and
similar projects to enhance the efficiency of the energy system,
The beginnings of this work can emerge from the existing audit
studies and surveys.,

58) It has already been noted that data relating to fuel
purchases by industry is available wvithin the framework of the
annual census of production, This data should be extracted and
processed as an important component of the energy data bank,

59) Proposals are already in hand for the develooment of wvork
in the field of energy modelling and forecasting. Some academic
vork has been done and EEC assistance may be forthcoming for
further studies. This work is extremely important in providing

a framework for policy studies and analysis, provided that it is
firmly related to practical and operational requirements, The
problem is that mathematics .is a much more precise, sophisticated
and developed art than energy analysis and it is easy for formal
models to lose touch with reatity because of data deficiencies and
uncertainties wvhich characterise the real world, It is often the
case therefore that relatively simple and partial models are a
more effective aid to decision making than attempts to construct
large fully integrated simulations of the energy sector or the
economy as a vhole.

60) A particular area of economic modelling which is important
in itself and as an input to more general models and which
requires close analysis is the area of demand and substitution
elasticities for individual fuels, With the Government's policy
of ensuring that fuel prices are maintained at economic levels
this should have a high priority in order to establish working
conventions in EIE and also in drawing on the academic work which
wvill have been done in Turkey on this subject.

’
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61) The task of academic liaison is extremely important,
because the universities provide the source of much valuable
expertise (as well as possible future recruits) ard can carry
out specific research studies under contract, It is recommended
that a member of the branch concerned with common services should
be given the role of academic liaison officer to keep in touch
with energy work being carried out in the universities and other
academic institutes in Turkey.

62) Much of the analytical and research work which is carried

out will need to be of an economic or techno-ecoromic kind, and

the staffing of the branches should reflect this by acquiring
through recruitment or training the right kind of expertise,
Projects and research proposals will need to be closely scrutinised
to establish their viability and the balance of their costs and
benefits to the nation, )

63) It will be nécessary to devise methods whereby the success
or failure of particular policies or measures can be judged,

and for this purpose appropriate performance indicators will

need to be constructed, These can provide a basis for monitoring
particular firms or enterprises. The indicators would be designed
to relate energy inputs to output, to measure changes in the

- energy intensity of output, to measure energy losses as a
proportion of output, and to measure energy costs in relation

to total costs, The precise form of indicator or ratio might vary
-from one enterprise to another, but they would generally be designed
to be interpreted in parallel with the progress of the national
energy economy vhich can be monitored in a similar wvay by means

of such indicators as the energy coefficient

( £ chnnq: 1n ;n;‘P o ), the energy ratio (energy

consumption per unit of G D P), or the o0il ratio (oil consumption
as ¥ of all energy consumption).




64) In a country such as Turkey at an intermediate stage of
economic development and having a relatively high rate of
economic growth, industrial structures and the pattern of demand
associated with them are liable to change fairly rapidly. It is
particularly difficult to predict vhat these changes will be,
but the implications of changes in the relative rates of growth
between industries wvhich are more or less energy intensive can
be considerable and the sensitivity of the energ} system te such
changes needs careful appraisal,




V- OPSRATIONAL ACTIVITIES

63) In addition to assembling statistical data and other
information and carrying out research and analysis, the EIE will
have a directly operational role in carrying out activities in
its three main areas of responsibility: rationai utilisation,
conservation and renewables, It will be responsible for the
managoment and implementation of projects, and for directly
participating in their execution, either alone or as a part of
consultancy teams, This aspect of the programme will principally
determine its practical effectiveness,

66) Two main areas of work will predominate in the initial
stages of the programme: first, the energy conservation pro jects
in selected industries, and second, in the new and renewvable
resources programme, issues arising out of the acquisition by
EIE of managerial responsibility for the Solar Research Institute
and the developm:nt of firm prograrmes on other potential energy
sources,

Industrial Conservation

67) Ore phase of this work has already been completed -~ the
UNIDO project SI/TUR/79/803 in which four industrial enterprises,
identified as large energy users, vere surveyed by a Hungarian
expert team to assess their conservatiom potential. The second
phase, a further analysis of these sectors plus an electricity
generation project has been planned and is close to implementation.
" The inclusion of electricity genaritiou is of great importance
as a reminder of the central role of the energy conversion
industries in any programme concerned wvith the rational use of
energy. The studies ara funded by the World Bank and are being
executed by teams of German, Japanese and British consultarts who
wvill be carrying out energy audits and surveys and making
proposals for energy saving and for training. A later phase,
vhich is s+ti11 in an early stage of formulation, concerns the
possible extension of this work and could include the provision
of financial aid tn specificfirms for energy saving equipment,
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68) EIR staff will have an important counterpart role in these
areas of wvork and the maximum advantage should be derived from
their participation in enhancing the technical know-how of the
attached officials and in presenting them with the opportunity

to acquire data and experience of energy use vhich can be banked
for later application in other sectors. For exapple, in the scope
and application for improved instrumentation and heat measurement
in induvstry and the opportunities for the installation of control
machanisms there is the opportunity te specify and form:late a
general broadly based project for the introduction of improved
heat control systems, Also they will gain experience in the -
collection of the kinds of data on final uses of energy which have
been suggested earlier so that it is possible to identify the
processes and operations as well as the sectors in which
oppqrtunitiea for conservation may arise.

69) Local counterpart staff should also be particularly awvare
of the need to identify opportunities for the introduction of
nev energy saving technologies or materials at all stages of
energy use (including transpart, storage and handling) and to
be on the look out for opportunities where financial assistance
towards early scrapping and replacement of old equipment would
be cost-effective,

-70) While the work that has been started and is being planned
in the industrial sector will inevitably be of the greatest
importance in the early stages of programme, the opportunities

for energy saving in other sectors should not be neglectad: the
transport sector consumes as much 0il as ¢tndustry and the domestic
sector too uses almost 3 million tons of oil annuiiiy. Trends
tovards smaller engined road vehicles should be encouraged and

the prospects for electrification on the railwvays and other publie
transport should be examined Energy saving in the domestic
sector is a very vell documented area but at least one member of
the staff of the Resources Survey Department should be responsible
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for monitoring progress in this area,with particular attention
being paid to the design of buildinrgs and the heat properties of
materials used in their construction,

71) It is recommended that the EIE/RSD should also assemble a
register of best available practices in energy utilisation vhich
are already adopted by individual firms and shoul d ensure that
these receive maxizum publicity and exposure.

New and Renewable Enerqgv Sources

72) This is an area of great interegt and activity world wide even
aithough these sources are not expected to make a significant
contribution to bulk energy sipplies for many years. The maia
reason is that even at present high levels of energy prices they
are not economically competitive with traditional energy supplied,
However although this proposition is true in general terms and in
relation to the provision of bulk energy this does noct mean that

in particular locations, for particular types cf consumption or

use nev sources of energy cannot make a valuable contribution

to supplies, If "mini-hydro® schemes are inciuded in this category
then these can very often be extremely cost effective and” important,

73) Three of the renewvable energy sources vhich are available
in some other parts of the world, winds tides and wvave pover are
not significantly present in Turkey, However the prospects for
- solar, geothermal and biomase are very p-omising, The Solar
Energy Research Centre at Marmais is nov under the supervision
of EIR and various studies and experiments are in progresa. Few
of these have direct industrial application in the near future
(solar furnaces or photovoltaic energy for example) although in
the provision of low temperature heat or direct solar drying of
agricultural crops there is scope for development., (The form
vhich energy conservation can take in these cases i. to improve




H
traditional solar techniques so that the tendency for them to be
replaced by manufactured fuels is held at bay).

74) Solar energy is a fieid which has attracted 2 great deal of
low level experiment and research in universities and technical
colleges throughout the wofld, but while it has educational value
much of it is orthodox, familiar and repetitive. The EIE, through
the SERC, should howvever take the lead in coordinating'work and
above all by keeping in touch with developments throughout the
rest of the world where in some cases massive resources are being

applied.

75) There are two interesting prospects for the development

of geothermal energy, with which Turkey is relatively well

endoved: low temperature supplies which may be of use to industry
and horticulture, and electricity generation., A small experimental
pilot plant has been in operation for some years. and larger
installations are planned,

76) Biomass, including biogas from agricultural waste, is another
promising sourca for the provision of electricity in rural areas
and experiments are in progress,

7 In general work in the field of new and renewvable energy
ie proceeding str ~dily and effectively in Turkey. Two points
are important: first, Turkey can keep abreast of current

- technologies without the expenditure of large resources, and
second since the economics of most forms of alternative energy
is still marginal at current costs and prices there is no
immediate pressure for action provided that general and steady
progress can ke maintained. Having said that, hovever, it is .
important that vhere results are promising demonstration projects
should be mounted as quickly as possible with maximum publicity
in areas likely to be responsive either in the adoption uf new
technologies or in their commerclial development and production.




It would be particularly valuable if these could be linked to
small scale agricultural or industrial enterprises to give a

practical dimension to experiments and above all to provide a
basis for realistic economic appraisai.

78; Although the study of new energy sources has tended to be
associated with natural and renewable sources, it is impcrtent
not to neglect study of the prospects of applying new and
advanced technology in ways wvhich can bring alout the more
economical use of existing conventional fuels, Many
improvements in combustion technology are possible and the
liguefaction of coal (and possibly lignite) as substitutes for
imported o0il should form a part of the research programme,

79} The whole area of nuclear power has deliberately not been
touched on as it is likely to lie outside EIE. terms of reference,
It is possible hovever that comparative cost studies as between
nuclear and hydropower as primary sources of electricity would

be of value at a later stage.

VI- CONCLUSION

80) Turkey has a well defined structure and strategy for the

~ organisation of its energy policy, and many projects and
activities have been implemented or are being planned in the
industrial sector. The present phise, hovever, is a transitional
~one with some internal reorganisaticns takinq place and the

role of other agencies being developed,

81) In BIE's prvard programme there is abundant and continuing
scope for emergy audits and surveys in industry once the present
group of projects has been completed, and increasingly it should
be possible for these tasks to be undertaken vith internal
resourcea, What vill then have to be worked out are the best
ways of actually ensuring that those opportunities for improved
energy use vhich have been identified are implementeds What
resources vill be needed? What crganisation to supervise their
allocation? How can the apptoptiato technologiecs be most -
ygg.cglv.1y applipd? Thno‘ are the iasues which will become
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increasingly important after the first phase of the programme
' dominated by survey, research and analysis, has become established.

82) 1In the field of newv and renewable resources the main
opportunity for extency assistance and support could come in the
application of solar energy to industrial purposes, or in
onportunities for mini hydro schemes or biogas to be applied

to small scale rural industries,

83) The most important and immediate project would be for
assistance in the setting up of the industrial information and
data system on which the effective implementation of the rest

0f the programmes will depend and to which those programmes
themselves can make a substantial contribution as they develop.

34) The scope for longer term assistance on a larger
scale could wvait until the existing programmes have become
firmly established and the operations of EIE/RSD and its staff
have gained experience,
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ANNEX

BLE
ENERGY RESOURCES SURVEY DEPT

The foilowing outline framework illustrates a broaa

plan of activities which could be undertaken in following up the
nain objectives and functions of the new pclicy unit. The actual
allocation of tasks is indicative only and there will need to de
flexibility and cooperation betwazen the Divisions in the carrying
out of projects, some of which (such as the statistical, modelling
and forecasting work) will be undertaken by the proposed common
services udivision

" ACTIVITIES

FRICTIONS aND | LNFORMATION & ANALSIS OPERATION
_OBJECTIVIE N ‘. .
Rational Tge Statistics Modelling Public relations
P Forecasts Cosisg/Prices Iublicatiions
° Balances Non-cozmercial Academic liaison
Energy . Bnd Use Suxrveys energy : Library
Conservation 'Conau:nption Performance - Audits
patierns indicators follow up
Capital stock Moni toring surveys
surveys quipament Energy
evaluatico management
Industrial
— o liajigon
New and Resource ' Evaluation of  Demomstration
potential equ ipment projects
Renawable . Applications Admin of Solar
Energy : gppraisal Research

i : Centre
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