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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 trami2¥0rk ot UNIDO Project 
SI/'l'UR/79/803, and the implementation of a nev series o~ work 
programmes etnd projects in the field of energy management and 

conservation to be carried out by the Turkish Electrical Paver 

Resources Survey and Development Administration (hereafter 

referred to as EIE). 

Although the assignment does not have a formal Project Document 
Qf its ovn 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 nev 
and renewable energy sources and carrying out research and· 
development in energy conservation, especially in the industrial 

sector. The visiting expert is required to1 

assist in plannirg ar.d formulating studies in the rational 

use of energy resources1 

advise on organisational and functional matters related to 
EIE'• task• in these tielda ot its vorka 

advise on setting up an information sys~• tor the 
evaluation, analysis and B>nitoring of energy utilisation 
and c~nservation maaaureaa 

assist in preparing a plan ot activities tor the Energy 
Resource• Survey Department of EIE which is to be tha 
centre of th• new programme. 
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With an effective working time of less than one month it has 

only been possible tc deal vith some of these issues an a general 
and incicative vay. In particular as in any project which involves 
the vork of a number of agencies and institutions (and questions 

related to energy have particularly vide implications) a great 
deal depends on the nature of the working relatior-shipe and 

coordination between them. It has not been possible in the time 
available to form a viev on hov effective these links are in 
practice or were some action might be need to improve them. 
Hoveverr a good deal of what is said belov depends on there being 
easy and informed channels of communicat.!ion between the relevant 
parts of the Ministry, the State Planning Organisation. the EIE, 
the energy industries and the other agencies involved. It is 

therefore u:-ged that these matters should be reviewed and that if 

necessary additional coordinating and con~ultative machinety should 
btt set up. 

At the time ot writing this Report The Ministry of Energy 
and Natural Resources is undergoing internal management changes, 
and a littl.d time vill 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 
organi•ation. and that a high priority is al~eady •ttac:hed to 
energy policy in general and to probleau1 of the ~onomic utilisation 
of enerqy. Moreover, the profe~•ional quality and motivation of the 
•tatf ~ealing vith theae quet1tiona ia high. 

The main purpoae of this and future projects rill therefore 
not bs to recovmend or create anythirtCJ significantly nw, but 

rather to 91199 .. t vaym of making exi•ting arrangement• more 
effective or providing apeci.tic forms of support which ere not 
readily available in Turkey at the present time. 

1 
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Although it ha• been short the assignment has been very 

agreeable and constructive and the writer vould wish ~o express 
bis gratitude to all those concerned, especially within th• EIE1 
tor their kindness and cooperation. 

I 
__ j 
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StJMHARY 

This one month assignment was designed to bridge the completion 
of the technical stucU.es of the pilot project on energy conservation 
and the development ot nev programmes for conservation, the rational 

use of energy and nev and renewable energy sources to be carried out 
by the Resources and surveys Oe;artment of the Turkish Electrical 
Power Resources, Survey and Development Administration (EIF./RSD). 

With ~er capita energy consumption of a little over 1 ton of 
coal equivalent annually and per ca~ita incomes averaging about 
$ 1400 there can be no question of reducing energy consumption. 

The problem is to contai~ and optimise ~ts growth, and especially 
that of imported oil, without damage to the economy .. 

The Report examines the present and planned ~rganisation of 
SIE/RSD and makes suggestions for some changes in staffing and 
sturcture. It streeses the need to develop adequate statistical 
and oeher intori:ation systems relating to energy us'e and demand. 
Proposals are made for a number ~f areas of research and analysis 
in support of the Group's functi~ns and for its operational 
activities in the fields of eneryy c?nsei:vation and ·nev and 

renewable energy sources. 

'Die Report concludes wi til a S'IJ8PS tion tor continued WIDO 

uaia tao• to be clevoted. to th• e•t"tiac \lP o£ & 1 iructured ea.era d.ata 

s7etea, tor an mended. progr...,. ot ir.clua"trial 8lld1 ta and !ullow up 

stud.1111 8lld tJae introdactica ot a traiD.1DB schae for mera ~· 

Loa.pr wm aeautaace, extending perh&pe to i.Ddueirial applicatiOUB for 

new Md rtDewai.l• enero sourc111, rill d.eplD4 on th• wq lD which the 

plumed and cv.rreat progra111MS drtelop. 
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Hain Recommendationa 

(Figures in bracJteta refer to paragraph numbers) 

1. Structure of EIE/RSD to be based on 3 functional and 1 common 

services '!>ranch. (22) 

2. Specialist at&ff shoul"! be located in fW11Ctional branches (22) 

3. Presfl!ftt staffing level• of 25-30 are broadly adequate tor 
present and foreseeable taak8, but later ex~ion could be 
necessary. (23) 

4. Close links should ba developed with the Stat~ Institute of 
Statistics, including the possibility of staff secondments. (21) 

5. Regional energy centres should be set up using existing 
GoverlUbeOt of fices or the existing network ot Chambers of 
Commerce, etc. (28) 

6. Some additional staff will be needed with skills in economics, 
financial a..,alysis, operat~ons research and statistics. (31-32) 

7. All energy utilisation studies and data should adopt the 
framework of th• national ind,.:.istrial classification system~ (41) 

8. Studies should be undertaJ".en (using the currently planned 
·energy audits) to estN>liah a auuc:tured sy•t .. of energy 
data ba•ed on the end ~•• of envgy. (43-47) 

9. Studi•• should be undertake on maaurinq th• etficienc:r ot 

energy using appliance• in all actors of the econoa.r. • (49) 

10. Statistical -tter• t.o be rni...S •hould includ•• acc:ounting 
anit•• treatment of non-co..arcial tu•l•, statistical 
publications on energy and stati•tic• uaer•' aemina..".'a. (53) 

11. BIB •hOUld -1ntain data relating to energy cost• and 

•penditur• u well u physical quantitiu ot energy. (50) 

12. An ..Sequate library of booka and periodical• shOul(.:' be 

•int.ainecl. ( 56) 

1 
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13. Studies of the capital stock of energy using equipment should 

be undertaken. ( 57) 

14. Ener~ data contained in the annual production census should 
be assembled, processed and analysed. ( 58) 

15. Energy modelling studies should be pursued wit.\ 9111phasis on 
simplicity and robustness1 sectoral and single fuel models 
-y be e:isier to manage and comprehend than fully integrated 

optimisation models. (59) 

16. Performance indicators tor monitoring progress should be 

developed. (63) 

17. Prospects for structural change in industry and its potential 

impact on ene~gy use should be examined. (64) 

18. EIE counterpart staff participating in energy audits sh~ild 
develop techniques ot data collection and analysis. (58) 

19. Firin.s already using "best available practice• in energy 
consumption should be identified for publicity and 

demonstration purposes (71) 

20, Possibilities tor small scale industrial or agriCt:ltural 
enterprises using mini-hydro, solar or biogas techniques 

shou1d be studied. (77) 

I 
·-· J 
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I- INTRODUCTION 

Energy Priorities 

1) It is not necessary here to detail the development and <.-:urrent 

state ot the enei:~ problem in Turkey. This has been very 

adequately done elsewhere. There are some features however which 

are particularly relevant to the issues and propo3als which will 

be discussed later and so a brief summary may be appropriate, 

2} Total primary energy ccinsumption in 1981 was about 52. 5 mtce 

(30.5 mtae) giving a total per capita consumption ot a little over 

one ton ot coal equivalent annually. Of this total some 12 mtce 

( 7 mtoe) were traditional, ncin commercial, fuels such as wood and 

animal and vegetable wastes, used mainly in rural households. Thus 

the commercial energy supplius, vhich are most directly involved 

in the general economi~ and lndustrial development of the economy, 

amounted to 40.5 mtce (l3.5 nttoe) and were made up as follovs1 

Solid fueJ.s 

Oil 

HydropoveJ:" 

Other 

11.3 mtce 

23.S 

s.1 

o.s 

.. 
" .. 

Net oil imports amounted to 20.1 mtce with a balance ot payments 

costs ot around usi 2: 5 ililliona. 58 per cent ot co111r.ercial 

energy supplies ver• imported. 

3) Tot.al final energy corLaumption ot commer~ial tuels totalled 

32.4 mtce (18.& mtoe) in 19Ell, vith ll~J mtr.:e having been used in 

the energy convEsion aectOJ!" to produce :!!<>me 1 mtce ct secondary 

tuela, 1DOstly •lactrici ty. ~rotal final consumption wu. 

Solids 

Induatry 4~6 

Tranaport 0.2 
AQriculture 
Do••tic other 3.0 

Oil 

6.9 
7,,0 

'·· 4 
4,8 

Electricity 
3.3 

1.2 

Total 

14.8 
7.2 
1.4 

9.0 
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... , . Turkey is essen:ially a 3 fuel econor...y ~excluding the 

traditional fuels7, although there are small amounts of natural 

ar~ manufactured gas, and this of course atfec:ts the opportunities 

for fuel substitution especially once the specific uses (oil 

transport and electricity for lighting and motive pover) have 

be'lft taken into account.. 

S) The basic national energy strategy is almost self evidents to 

maximise domestic production of coal and lignite, to press ahead 
vi th hydrocarbon exploration, to expar..d hydropover, to seek new 

energy sources, to restrain the growth ot demand, and to seek 

wherever possible to limit the use of imported oil. The impor~ance 
ot oil is clear from the above figuresa it account.s for 

- 45 % O'f all energy 

- 58 % Of all commercial energy 

- 27 % Of el~tricity generation 

- 47 % Of industrial .fuels 

- 97 % Of transport fuels 

- 53 % Of domestic commercial fuels. 

6) While all energy, like other resot1rces, must be used 

!"ationrlly and economically it is c.tear that the special focus of 

conserva~ion programme should be on the use of oil and to 

substitute other fu~1s or it wherever possible. 

7) The second relevant aspect o'f the energy scene is the vay 
it haa evolved ana is likely to develop, in the future because 

c:cnservatiott has to be seen as a continuing element in national 
policy. Th• Turkish economy has grovn very rapidly in recent 

year•• by between 5 and 6 per cen1: annually and up to the tinwt 

ot the 1913 oil crisis energy conswnption grew twice a• fast. 

Since then it h.u sloved down under the combined indluenca of 

hi9her price• and slower economic: growth in the past fw years, 
but it has still been rising very much in line with GDP as a whole 

l 
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8) It has not been possible to make a close or detailP.d 
assessment ot the energy ontl.:><>k, or to e~amine exis~ing forecasts, 
but given the reswr.ption ot economic growth in line with past 
trends it would be unreali~tic to assume that energy demand will 
grov by significantly les•. !n ether words the energy coetticient 
( % change tn energy ) is likelv to be arow1d l and it could well 

" change in G D P .z 
be so~evhat higher tor a time. 

9) Official estimates have suggested a possible threefold 
increase in demand by 1990·to 16C mtc~ bu~ these have almost 

certainly underestimated the effect on economic growth of the 
present world recession and the impact of higher prices o~ energy 

comsumption1 but even an annual increase of S or 6 per ce~t in 

ene!."gy demand t~i.rouqhout the decade would point to a total 

commer=ial energyrequirement approaching 70 mtce, of il'hich around 
halt could -rell be imported oil at prices perhap3 SO per cent 
high~ in real terms than they are at present. On any eet ot 

assumptions there is a large and worthwhile conse~vation target 
to be aiIDl..>d at. 

Conservation and the Ratim1al Use of Eneru 

10) The programme ot the EIE has to be considered against a 

background of the above broad structure of energy uae and its 
prospects, but as vill be di~uased later th~t structure and 
tho•e prospects require close and detailed detin.i.tion uid 

specification if the correct priorities are to be datablished. 
There are, however, a number ot preliminary points• 

• Energy conservation or the r~tiona~ use ot energy 
is only one aspect ot the general objective ot 

making the best use of ~reaourcesa 

- Energy conaervation aay be achiaved at .!11 stag•• 
in the production, conversion,transportation. handling 
and storage of fuels as well a• in their final consumption. 

1 
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- Energy coftservation vill involve costs as well as 
benefits and in each specifi~ case these need to be 

carefully balanceda 

- Energy may be saved by avoiding u~-e.cessary waste (switching 
off unu~ed appliances) by technological or ~rganisational 
changes (using more efficient machines), or by changing 

the pattern of output or demand (making less energy 
intensive products or doing less energy intensive t:.hings). 
In the lonqrun this may have the greatest potential. 

Energy conservation has therefore positive as well as negative 
' aspects, and it is economic and social as well as technical. 

:1} Cne of the characteristics of the energy system in all 
countries is that whereas the supply of fuels is generally 
controlled and organised by a small number of large organisations 
(in Turkey TEK for electricity, TPAO tor petroleum and TS± for coal) 
the consumption and use of fuels is undertaken by many millions 
o~ consumersi 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 tor lighting, 
cooking, riding in lifts, melting steel, heating, drying, 
refrigeration, and so on. Conservation involves changing or 
making decisions in ~11 these areas, but to the individual consumer, 
whether it ~. a bu•ineas or an individual, the decision may be a 
relatively unimportant one. For example, in much of manufacturing 
industry the coat of energy may be only 5 per cent of total costs 
o~ tr'Ten less. It may be difficult to persuade a business in that 
position that a lonq term energy saving of 10 per cent is worth 

troubling about or ustities any immcadiate expenditure. 

12) Nevertheless it has to be stressed th3t vhil• there is a 
national int.er est in energy conservation through benl!!f its to the 
balance of payments and the bettet' Management of national resources, 
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the iJ111Dediate g&ins accrue to the energy consumers themselves 
through lover fuel bills. and a conservation programme needs to 
stress this aspect of self interest. 

Measurement of Conservation 

13) It is always extremely dif'.icult to measure the success o~. 

~ergy conservation, alt!&ouqh there is rightly considerable 
interest in knowing how effective various measures and policies 
have been. Since it is not possible to measure directly 
consumption ot energy which did~ take place it is necessary 
to measure actual energy consumption and compare it with an 
estimate of ~hat consumption would (or might) have ceen in the 
absence ot the conservation measures. 

14) On the national level this can only be very approximate 
because of the wide range of factors involvE:d 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 sect.oral or national figures some 
general indicatiuns can be derived if the data is cautiously used 
and interpreted. 

I 

Conservation and Investment 

15) While the initial stages of c:onsarvation fall into the 
"'good houaekeeping• cateqory, the major long term gains j,n energy 
utilisation vill come through change• in technology and the 
replacement ot obsolete equipment. It tollova that an esa ntial 
climate tor more economical mergy utilisation lies iil the 
maintenance of a high and steady level of capital investment in 
the economy as a whole. 
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16) The remainder of this report ::s divided into !our parts 

vhich suggest the groups ot activity on vhich specific 
recommendations are made and which it is believed could for::n 

the basis of an effective and coordinated vork programme over 

the next three or tour years. The proposals take account of 

existing structures and activities which are planned or in 

progresa as vell as suggesting a number of nev and enlarged 

projects. The tour parts are concerned with. 

STRtJCTURE AND ORGANIS~TION 

INFORMATION SYSTEMS' 

RESEARCH Al~D ANALYSIS 

OPERATIONAL PROJECTS 
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II- STRUCTURE AND ORGANISATION 

17) The structure and the staffing of the Department will depend 
on the vay in which the taaks which have been assigned to it are 
carried out. At this stage therefore some flC!Xibility will be 

requit'ed and proposals should be regarded as provisional. Three 
main functions have been s'pecifieda 

Rational Use of Energy 
Conservation 
Nev and Renewable Enerqy Sources. 

Each of these will contain a mixture o~ the folloving activities1 

Data and In.formation Systems 
Research and Analy~is 
Operational Projects. 

18} The content cf each ot these activities is discussed in 

later sections, but they may be outline! here·as background to 
the consideration of organisation and staffing. 

- Data and info~mation systems invr 
maintenance and di,aemination ~t 

establis~t, 

.. ::tical and other 

relavant technical information tor voridng purposes 
vithir EIE and for distribution to other interested 

'.lOdiea inaidc and outside the Government 

- Reaearch and anAlysi· conaiats of initiating and carrying 
out atudiea and aurveya u required into tt.oae mattera 
relrnant to the Departl8r.t'• three function•. As a result 
nev recommendations or project• may be identified for 
implementation. 

- Operational p~ojecta will be concsrned with a direct 
consultancy or man~gement role in carryi1"19 out rpccitic 
stud! .. or at:he111118 in indiviuual tirm8 or other in•titutiona. 
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19) There are many ways in which these functions ar.d activities 
cou1d 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 which the advantages of specialisation ~nd 

collective effort could be applied. 

Present Structµre and Work Programmes 

20) The Resources Survey Department at present has a staff or 
about 26 of ;;hom four or !ive are senior rr.at"agement or 

specialists with about 20 more junior engineers a~d technicians 

with a mixture of professional backgrounds in ~echanical, 

electrical, chemical, engineering, ~etallurgy, etc. Since the 

~~~ functions of the depart~ent have been only recen~ly acqui~ed 

its present str~cture is still flexible, but the provisional 

structure is broadly on the following lines: 

Dlv IO. 

Rational l1~• 
o! 

mer a 

tepa.rtaent ~er 

' J.se t. ~pt. lia.naoer 

Elcperta -------... ---------Secretariat 

Div IO!t DlVISICJI 

New and 
Renewable 
&i•ra 

D!':'!SIO.ti1 

S tati.s tics 
and 

Invento17 

JJIY IOIC 
Public 
Relations 

· 21) Th• EIE ha• an on9oiDCJ programme of activities related to 
its traditional reaponaibilities tor the planninG and development 
ot the country'• hydro-electric re•ourcea,, The Ruearch and 
Survey Department i• r••ponaible tor the new energy ut liaation 
and conaervation c:omd.tmenta and ha• already a n\lllber of 

activities in prOCJZ'••=-·. Thi!•• incl~•• 
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• Collection of d~ta and measurement of potential ot 
solar ancl wiDd sources· 

- Preliminary studies of energy resources and fuel 
substitution possibilities1 

- Modelling of the electricity sectors 

- Ini.iustrial survey of energy use in 600 tirms1 

- Energy conservation in selected industries, including 

consultancy studies nov in hand ('Wnrld Ban.'c assisted) 

Other projects are under consideration, but much of this work 

is of a ~ontinuing nature or ~ill have lcnger tt...:"m implications 

and it is therefore important that it should be integrated 

vith any new activities and accommodated in any new organisational 
structure. 

Suggested Or9anisaton (a) Internal 

22) In order to carry out the present plans and future work 

programme it is suggested that the organisation ot the Oepertnent 

mighf be •lightly 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 atati,tics and public relationa vould be replaced by a strong 

COlllDOn·eervicea branch to provide Data and Information systems; 

forecasts an4 modt•lling, general energy analysis and tac:ilitie•, 

publia relations a.'.'ld information. It ia also suggested that the 

•pecial~•t and f'XP6rt staff should not be detached from the 
operational branchelit, unleaa a vwy small number are required to 
ae.cve aa personal adviser• to the management team or are required 
tor •~ific abort term assignment•. Othervi•• the senior •~ialiat: 
•hOUld be part of the normal branch aturc:tur.. at the appropriate 
level. The cent.ral directing te .. would c:oaaiat of th• Department 
Kanag11r, Depaty, and the tour Division Heada. The structure 
proposed ia •• followa, 

1 
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Deparbunt llanager 
I 

Asa t. Dept .Kanapr 

tr--------- Secretariat 
Div!Ia:t Divi§IO.lll DIV~IOl'i 

Coneervation 
.... and 

Renewable 
Eber a 

Comaon 
Services 

(Data, Inf orma.tion, 
Jnal7ds • mod ell~, 

etc.) 
23) The actual allocation of staff betveen the branch• should 
re•in flexible vhile the voa progra.urEe evolves. The pret.ent 

nubber• of 25 - 30 are likely to bQ sufficient in the initial 
stages until procedures and priorities have been estdblished and 

detail~ industrial project vork has been expanded. 

(b) External 

24) The question ot relations between EIEfRSD and other 
governmental and non governmental bodies concerned with energy 

matters is an area where only very tentative suggestions can be 
made because it has not been possible in the time available to 
meet all tha interests and agenc:ie• involved and to discuss their 
views. It has to be recoqniaed that energy utilisation is a 

subject vhich has very widespread implications and it is most 
illlP,)rtant that channels of i~ormation and public avarenesa should 
b• kept tr-ly open. Full coordination between the intereata 
involved and especially in the role of !IE in the whole area of 
energy use and conservation ia moat important. 

25) There i• already a high levttl conau.ltati ve body vhidt meet. 

froa ti- to t.i• undc th• chairmanship of the Ministry of Energy 

and drawing i ta mmerabip fro• all the main energy ageaci- and 

fro• th• private aector. lta effectiveness can b• a valuable 
indication of the degrff of political importance vbicb the 
Gavernm.nt attaches to e!!.~"9?' manag~t probl.... It. i• important 
that ZIE ahould be actively involved in thi• vorJc by initiat.1119 
di.cuniona and l!eporta. 
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26) It vould probably also be Villuable tor there to be a lover 
ieTel otticial group drawn from the Ministry. EIE, the State 

Plannin!1 Organisation and the planning branches of the tuel 
induatries whic:h could meet ratber mr~ frequently and informally 
to review progra&m1es, to facilitate the achange of intormation 
and to dea.l vith any inter agency problema. 

27) In the early stages of the development ot the new EIE 

programmes particular importance should be attached to the 
development cf close TOrking relationships with the State 
Institute of Statistics in the establishment of the appropriate 
conventions and procedures fo~ the nev data systems and information 
structures. Consideration should be given to the temporary 
secondment of one 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 ot external organisation which needs to be 
c:onaidered ia the d&velopment ot provincial or regional bodies 

·~ voul.d (a) act 3S publicity and information agents tor the 
dias..tnation of conservation and e~vgy management matters, and 
(b) a~ aa a channel throUQh which relevant energy problema and 

information coald be channelled back to t-..he centre. Government 
oft icea of ao• Miniatrie•,, but not the Ministry of Energy, already 
exist for this purpoee, and uae could al.-,o be made ot the 
induatrial and trade a•sociationa and Chambers of commerce 

network who may have better direct ace••• to th• individual 
induatrial concerna and mitarpriaes. 

29) Th• possibility of such centre• ia referred to in the Report 
ot 24th NtJVember 1980 by the Hungarian conauJ.tanta e1\9agad in 
project SI,/TOR/7g/803. and who recowmended th• formation of envgy 
c:onauJ.tinq centre• in a number of provincial cities. The purpaae 
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of these centrell would be to encourage awareness 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 where 

energy consumption audits Jlli.ght be undertaken. or where particularly 
successful. saving measures had been introdt...-ced and they could 

combine the resources of ofticial agencies with those of independent 
industrial and commercial bod::.es. 

Statfinq 

30) The probl~m of staffing for work in the energy sector is 

difficul.t because the subjectl~ideranging and multi-disciplinary. 
Energy specialists range from accountants to geologists, and 
include engineers of all kinds, economists, pure and applied 
scientists, and (in the area Of modelling) mathematicians. 

31) 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 tor work of an operational 

kind in industry and in the appraisal and monitoring of 
technological matters~ The main gaF- is likely to reside in the 
•s~ftvare• skills of economic and financial analysis, forecasting, 
operational research and •tati•tics and these vill be 
partieularly n49ded to develop the common service functions and 

provide appropriate analyai• and support in the operational 

branch••· In the•• branch .. the need to asaeaa costs and benefits, 
-to engage in project apprai•al atudi•, to asaess the evolution 
ot pricinG polici• and to aamine po•aibl• changes in the balance 
ot tax .. and aubaidiea, will &11 call tor a considerable 
strenGtheninAJ of more economically orientated activiti ... 

32) In th• aodelling and tor.:aatin9 vork s>d.11• in econo11Mttric 
anal.ya!•, linear progr..m,.ng,, and other optimisation a.nd resource 

ma:ia~wnt tec:hnicru- will :be a c:ontinuiJMJ r ..quirement. It is 
therefore reco~ed that provision •hould be made for thrH or 
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tour economists in the common services branch. at least one of 
<fboa ahould be at a senior level v·ith industrial as vell as 
mcro-economic experience and interests. 

33) The requirement !or developing data systems appropriat• to 
this area ot work vill also require at. ~east tvo trained and vell 
qualified statisticians to be capable ~~t only of supervi~lng 
the collection and processing of statistics. but also ot designing 
surveys and questionnaire so as to er..sure maximum co~er&ge and 

effectiveness as well as consistency and compatibility Jith other 

related data systems. As was noted above the assistance ':lt the 
State Institute of Statistics shoulj be sought in !illing these 

posts. 

Training 

34) Because of the nature of energy studies some special 
traininc:t is normally necessary to supplement the ~~u~l 
professional and academic qualifications. The EIE hes recognised 
this and a special intensive one month course in energ""f studies 
vas held tor the new recruits to the Resources Survey Department 
covering various aspects of enerqy technology and systems 
analysis. The course was a ·.rery comprehenai ve one and it should 
certainly be repeated fro• time to ti-. However, Jaecauae of it• 
comprehenaiveneaa la?lY ot the topics (which ranged trom 
probability analysia and statistic• to project management and 

~•lling) could obvioualy only be dealt vith at the 

taailiarisation 199'91 while what ~· required tor effective 
analyaia is for specialist• in th••« skill• to be available tor 
applied studi~. A course ot this k:.nd needs to be supplemen&ed 
vith narrower and more intenaive training. It ia genera.Uy aot 
possible to ac:quire a thorough working underat.andi.nq ot nn 

concept• - eg tor a ac:ientiat or an engineer to bec:ome tam:f.liar 
vith th• underlying concepts ot econoaica (or vice veraa)-through 

9ener~l ))rieting cour•••• The baaie prote .. ional skills 
required in th• Department haV9 to co- thro\19h reerui tment policy 
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although these can be enhanced. refined. and broadened by 
appropriate on-the-job trai~ng and specialist courses. 

35) Provision should be made avilable, however, for study 
tours to enable t~:hniques and methodologies developed elsewhere 
~o 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 terz the most e!tective contribution to a 
training programme will come from on the job participation in 
the counterpart role and the possibility ot follow up arrangements 

with the foreign contractors. 
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III- INFORMATION SYsrEMS 

37) An up to date system ot accurate statistics relating to 
all aspects ot the consumption and use of fuels and their 
standardised conversion to com-. "!nergy units is an essential 
requirement tor all energy 1plan It mus~ be internall~ 
c:onsistent and compatible vith ~ national economic and 
industrial data. Ithas to cover -1 the processes o~ 

production, conversion and utilisation, and tor the implementation 
of effective energy manage11J911t ~rogrammes it needs to include 
information about what energy is used for-whether tor heating, 
lighting, or motive power. It lliust also rE:late the energy s;rstem 

to the rest of the national economy. 

38) At present in Turkey good statistics are available on the 
production and import ot primary fuels as vell as the s.:condary, 
manufactured tuelsr 'solids, petroleum products, electricity and 
town gas• Much of the detailed i~ormation is, however, scattered 
among a variety of sources and regular reports issued by the fuel 
industries themselves. The tigures often tend therefore to be 
the by-product of operational anc1 managerial requirements and are 
not designed, processed or presented tor analytical or policy 
purposes. In these circumstances the data may be based on de~inition 
and concept• which are relevant to the producing agency but which 
are not directly comparable with data and information arising 
elsewhere. (But mention should be made of the excellent summaries 
and analysis prepared each year by the Turkish National Committ .. 

Gf the World Energy Conte~enc•)• 

39) There are moreover a nu:lber of gaps which need to b4 tilled 
and particular topics vhich need to b• stressed tor conaervation 
policy purpo••· F~r example, th• electricity statistics produced 
by th• Turkish Electricity Aut.hority (TEK) are crt.remely 
comprehen•ive in ?'aspect of capacity aud generation, but have 
little to aay on th• c:onaumption of thermal fuels, stock i.ve1a, 
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the generating efticiency ot stations - c:ruciaJ. data in the 
analysis of fuel utilisation and coaservation - or on the 
pattern of electricity sales. IDdeed it is generally in the 
area of sales, consumption and use of fuels t.hat the statistical 
aystf!ll is most in need of develo.,a1ent. 

40) In general the amount of nev statistical work to be 

undertaken on the ~upply sid~ is relatively small and vill mainly 

consist o~ drawing out of existing sourc:ea, reporting procedures 
and publicaticr.s those series which are mainly required, ensuring 
their consistence and standarclisation and consolidating them i~ 

an accessible !or~. 

41) It is in the area of energy demand, consumption and 

utilisation that the major nev primary data collection, assembly 
and processing vil1 be needed. There already exists so:..te broad 
analysis of energy consumption in the main deinand sectors 
(Industryp Transport, Households, etc) and some further division 
into main industrial subsec:tors and modes of transport is also 
ava.ilable. There is however a need for energy data to be placed 
in a cl9ar and standardised framework correspon~ing to that used 

tor. national production statistics,, This is based on a four tier 

ay•tea of diaaggrega~ion b99innina with broad activity sector• 
lluch a• "Manufacturing- vhich is then subdivided into 20 main 
induatriy gr<1upa (Pood, Textiles. Machinery, etc), each of vbich 

ia subsequently recuanended that all •tudie• of energy utili•ation 
' 

·and cona•irvation carried out by BIB should adopt and identify 
th• standard national claa•itication myataa and nomencl~.ture. 

42) An invaluable aour.ce of induatrial energy data is to bG 

found in th• annual Census• of Production carried ou~ by th• 
Stat• Ipatitute ot Statiatic•. tJDtortunately th• aheer bullc of 

data involved in th••• •mv•t• raul.t• in delays of tvo or thr .. 
year• botvMm th• survey and t.he publication of its re8Ulta. But 
9'1911 the data for earlier y•ar• can provide a valuable guide to 
SMtterna of fuel uae in indutry. 
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Struct.µrinq Energy Demand 

43) A statistical &ystem needs to be designed for the purpose 
tor which it will be used. It is not su~ficient to know simply 

the main sectors ot the economy (even it these are tinely 
subdivided) in which energy. or individual t~els, are used even 
although it helps to prcr~ide a tirst approximation in identi~ying 
the sectors ot greatest interest. It is aleo essential to knov 
the end uses to ~hich the energy is applied.and the extent to 

which it is specific and e.~sential in those uses or whether it is 
capable ot substitution by other fuels being reduced 1n quantity 

without har~ to the ove~all production process. 

44) The basic stru. cture into which consumption can be classified 

is in the form of a matrix ~hich can ref er to the whole energy 
economy or to all or any of its subsectors or components dovn 
to the individual household or business enterprise. The end u.<Jes 

are basically three in r.umber (heat. light and motive power) but 

they can be subdivided as finely as is required or as t~e data 
vill permit. Similarly fuels can be identified simply as solids, 

liquids, electricity, or broken down again a~ finely as ja 
req~red or as th• data permits into coai, lignite. wood, fuel oil, 

kerosene. motor spirit. etc. 

END OSES 

COAL LIGN fTE OIL EL.U:. • • etc. • TOTAL 

H BAT 

Space and Water Heating 

Proc:ea:s• a Burning 
Melting 
Drying. 

Cooking etc 

MOTIVE POWBa 

Stationary (99 Power 
tool•) 

Mobil• 

LIGHTING 

1 
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45) Analysis of this kind, if appropriately specified, can shov 
tcr example how muc:h of the process heat is t~r high temperature 
needs and hov much tor lov temperature requirements thus poj.nting 
to opportunities for waste heat ~ecovery or opportunities t 

svitc:hing to lov grade fuels. 

46) Thia approach is applicable to all sector• of the econom.y, 
domestic, comnercial, transport and agriculture as well as to 
industry. The data required to complete the framework is of 
eeurse not of the kind which is immed'~tely avail~ble, but its 
collection does not have to be carried out more than once every 
tvo or three years (unless it is th~ught that very rapid 
technoloqical changes are taking place). It is understood that 
a sample survey of energy use in the textile industry has been 
cc.rried 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 reco1111ended however that the survey should be 
very carefully. prepared if it is to be eft.ective 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 which have been men~.Lnned above, such as 
identifying thtt potential for fuel aubatitutio,~, it also helps 
to fOCWI en areaa vher• improved energy efficiency may be 
achieved through improvement• in technology - boiler design, 
lightinc;, power appliances, etc. 

App2:ianc• Efficiencies 

48) It ia v•ll knOWftthat just as the energy delivered to tina~ 
c~naumers i• a good deal lesa than that contained in the primary 
fuel .upply bec:awse of loss&11 in conversion, so the useful energy 
which is finally required ia much_ less than the delivered energy 
bec:auae of inefficiency in appli&nees of all kinda. 

1 
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49) It is recoillDM!Nled t.hat. surveys of the efficiency ot energy 
using appliances should be undertaken (covering domestic aa vell 
an industrial equipment) v±th the collaboration ot the fuel 
industries and appJ.iance man~actures a..'1d importers. This coul .ci 

be developed in due course to lead to a system ot efficiency 

labelling tor approved products. 

Financial Statistics 

50) Since the implementation of rational utilisation and 
conservation policies vill involve choices between V;u'ious fuels, 
technologies and other resources it is important that adequate 
economic statistics relating to prices and costs should be 

maintained alongside those relating to ?hysical quantites. Thi3 

does not require that the EIE shoul.d be concerned ~ith the 
detailed accounts ot the fuel producing or .using industries, 
although these may sometimes provide valuable indicato4s of 
performance, but rather with the costs of inputs an~ outputs and 
the relationship between those relating to energy and the total 

costs of the enterprise or activity~ 

51) I~ is particularly important to be able to identify the 
aeetor• vhere energy costs are large in relation to total costs 

and those where they u• very small. 

52) In terms of the social aspects of energy policy it is 

nec:easary that energy expenditure in the domestic and household 

841Ctor should al80 be recorded and monitored. 

Other statis;;ical Hatters 

53) There are a number ot other detailed statistical t.opica on 
which decisions will need t.o be taken at an early atage. It ia not 

po••ibl• to diacuas th- in detail here, and -ny are ot a 
technical nature, but th• tolloving are among th• more impo~ '1ta 

1 
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Energy ac:coµntina µpits. At present Turkish statistics 
employ tons of coal equivalent (tee) as the basic 
presentational common energy unit. This is the UN 

practice but coal ~upiea a very minor place in the 
country'• energy suppLy, and lignite has very different 

heating properties. It should be considered whether 
~ince oil is the key en~gy policy · and conservation 
iuue (and is the unit gener ally us~ by the IE.A) it 
would not be advantageous to pre!.ent 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 and readily 
available it presents no statistical problem to move 
trom one.unit to the other. A related point is the 
need to establish an agreed standard scientifically 
accurate energy ur.it (coal and oil equivalents are 

inevitably approximations), vhich is particuJ.arly 
necessary !or micro analysis of energy consumption as 

well as for national statistics. For tlus purpose 
multiples ot the Joule, BTO or therm can be used and 
probably the Joule is the most universally acceptable. 

Commercial and Non-Commercial fuels. Wood and 
agricultural vaates, most ot which are not bought and 

a 
sold tor cash, constitute betveenLfitth and a quarter 
of the country's total energy supply. Moat of it ia 

used in the rural domestic sector, and the circumstance• 
in which it i• replaced by commercial tuela, mostly 
•lec:t.ricity or kerosine, are an important feature of 
9ftergy utilisation policy which merit• special analy•i•. 
Th• tolloving points need to be taken into ac:c:ount• 

(a) the boundary betve.n commercial and non-coamercial 
tuela ia not a precise on•• soae tirevood ia sold 
commercially. 



- 29 -

(b) Non-commercial fuel c:onsUJDption (and production) 
is~'stremely diffic:ul.t to measure both in terms of 
physical quantities and thermal content. Special 
surveys and estimation are required. 

(c) Direct comrasion of thermal content to standard 
energy units is misleading because of the lov 

efficiency vith the fuel.a are useda about one 

quarter of the uount o.! oil in terms or thermal 
content can produce the same amount of heat or 
work as a given wtit of vood or vaste. 

(d) Non commercial fuels have little or no role in 
industry - although biomass could have a role in 
relatively small scale enter~rises. 

It is recommended that in statistical tables and 
national energy balances non-commercial fuels should 
always be identified separately from the other solid 

fuels. Also rPgula.r 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 stati£tics should 
be produced. It •hould be produced quarterly and should 
r.ontain data rglating to the production, import, export, 
stock• and aall!s of all fuels (~rimary and manutactiired), 
It should al•o include data rela. · ~ing to employment in 

the tue1 induatri••• a>•t•, pric•, and con80lidated 
ency atatistica. Thia ia a subject t« di•cuasion 
with th• State INltitute of Stati•tic• and alao vith 
th• National CommittH of the world Energy coiiterence. 

St1ti1ti;1 P•tr•' Sflinar• Arrangement• should be mad• 
tor an annua1 ••llinar for th• 1J8er• and producer• ot 
.nergy •tati•tica to di•~ general pr••entational and 

methodological probl- •• vel.l u techical u1d 

adminimtrative iaau., involved in data collection, 

proc•••ing and diaaeaination. 
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IV- RESEARCH AND ANALYSIS 

54) The research and analysis vork which is proposed is geared 

to the broad functii:>n of the EIE of ensuring the rational use of 
energy in Turkey. It is concerned with providing the 
investigations, diagnosis and i~ormation on which effective 
energy policies can be based. It ia moreover not on1y concerned 
vith the eff~ive use of energy in consumption but also with 
seeking ways whereby all t.he country's energy resources, actual 
and potential, may be optimi.~ed. 

SS) A great deal of valuable energy research and analysis is of 

course carried on continually bOth inside Government agenci~s 

and outside them. The energy problem..is not nevi the events of 

1973-74 provided a major stimulus to 1tudy, the IXth World Energy 

Conference in Istanbul provided an extra !ocus and impetus for 
research, while the economic consequences o~ 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 
analysia, because in addition to their 01l'D work Turkey•s 
analyst. can drav on the masaiv• 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 EIB 
should maintain a good energy library (coordinated vith those 
of other institutions to avoid overlappinq, un.~ecessary 

__ duplication and vaate) ot books and periodicals. Aiongside the 
database the library sho'11.d be a main support ~ the group'• work. 

57) EIE vill however need to concentrate on spec:itic: areas of 
analyaia directly geared to it.a ~iticial r .. ponai~ilities in the 
tielda of energy demand and utilisation and the behaviour and 

motivation of energy consumer• of all kinda. 
r9quired on the genard acale, condition and 

capital 11todt of energJ' uainG equipment such 

Surveys will be 
•tficiency ot th• 
a• bOilers, turnacea, 
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and machin.:ry in order to provide a quantitative basis for 
decisiona relating to financial assistar.ce tor replacement aria! 

similar project• to enhance the efficiency of the energy system. 
The bEginnings of this v·>rk c:an emerge from the existing audit 

studies and surveys. 

58) I~ has already been noted that data relating to fuel 
purchases by industry is available within the framework of the 

annual census of production. This data should be extracted and 

processed as an important COJllllOnent of the energy data bank. 

59) Proposals are already in hand for the development of vork 

in the field of energy modelling and forecasting. Some academic: 
vork has been done and EEC assistance may be fort:hcoming for 

~urther studies. This work is extremely important in providing 
a framework for policy studies and analysis, provided that it is 

firmly related to practic:ai and operational requirements. The 

problem is that matheir.atic:s· .is a much more precise, sophisticated 
and developed art than energy analysis and it is easy for forma1 

models to lose touch with ~eality because of data deficiencies and 

uncertainties vhic:h characterise the real vorld. It is often the 
case therefore that relatively simple and partial models are a 
more effective aid to decision making than attempts to con.struct 
large fully integrated simulationa of the energy sect.or or the 
economy as a vhole. 

60) A particular area of economic moda11i119 vhic:h ia important 
in i taelf and aa an inp11t to 1110r• general aodels and vhic:h 
require• c:lo•• analysia ia the area of demand and subatitution 
elaaticitie. tor indiYidual fuels. With the Governaent•s policy 

of enauring that tu•l pric:.. •r• maintained at economic lf'Vels 
thia should have a high priority in order to eatabli•h 1t0rJdng 
c:onventiona in EII and alao in drawing on the academic work Yhich 
will have been done in Turkey on this aubject. 

1 



- 32 p 

61) The task 0£ academic liaison i• extremely important. 
beeause the universities provide the source of much valuable 
expertise (as well as ~ssible future recruits) ar.d can carry 
out •pacific research studies under contract. It is recommended 
that a member of t.he 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 th• universities and other 
academic insti tut- in Turkey. 

62) Much of the analytical and research work vhich is carried 
out vill need to be of an economic or techno-economic 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 necessary to devise methods whereby the success 

or failure of partic:ular policiea or measures can be judged, 
~ tor th.is purpose appropriate performance indicators will 
need to be constructed. These can provide a basis for monitoring 
par.tieular fir• or enterprises. The indicators would be designed 
to relate energy inputa to output. 'C.O measure change• in the 
energy intensity of output, to •••ure energy losae• a• a 
proportion of output, and to -•sure energy c:t:>sts in relation 
to total c:oata. Th• preciae form of indicator or ratio might vary 

·fro• one enterpri•• U» another. bat they would generally be deslgned 
to be interpreted in parallel with the progz"••• of the national 
energy econo.,. which can be 110nitored in a similar way bY meana 
of •ucb indic:atora as the energy coefficient 

( ! change ip en11.;qr CO!!!u-$i0! ) t.he enerl'IW ratio ( ~....,. 
" c:han9• in G D P • '"' ·u 

cona1Jilption per unit. of GDP), or the oil ratio (oil consumption 
U" Of all mergy C:Onsumption)e 
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64) In a country such as Turkey at an intermediate stag~ ot 
economic development and having a relatively hiqh rate of 
economic growth, industrial structures and the pattern of demand 

associated vith them are liable to change fairly rapidly! It is 
particularly difficult to predict what these changes will be, 

but the implications o~ changes in the relative rates of growth 

between industries which are more or less energy intensive can 
I 

l:>e considerable and the sensitivity of the energy sy9tem to such 

changes needs careful appraisal. 
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V- 9P~TIONAL ACTIVI!'I&S 

65) 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 snain areas of responaibilitya rational utilisation, 
c:onaervation and renevables. It will be responsible tor the 
ma.nag•lment and implementation of projecta, and for directly 
participating in their execution, either alone or as a part of 
consultancy teams. Thia aspect of the programme will princ:ipally 
deteriwdne its practical effectiveness. 

66) Tvo main areas of work will predominate in the initial 

stages of the programmes first, the energy conservation projects 
in selected industries, ~nd second, in the nev ar.d renE!"•able 
resources programlllq, issues arising out of the acquisition by 
EIE of managerial responsibility for the Solar Research Institute 
and the developmt!nt of firm programmes on other potential energy 
sources • 

. Industrial Conseryation 

67) Or.e phase of this work has already been completed - tlhe 
tlNIDO project SI/TUR/79/803 in v~ch four industrial enterprises, 
identified a• large energy uaera, vere aurveyed by a Hungarian 
•pert team to asa.eaa their conservation potential. Th& second 
phaae, a further analyaia of the•• aectora plua an electricity 
generation project ha• been planned and. ia cloae to iaplementation. 
The inclusion of electricity g.i.ration is of great importance 
•• a rellinde r ot the central role of the energy conver •ion 
induatriH in any progrume concerned with th• rational uae of 
mergy. Th• atudi .. aria funded by th• World Bank and ue b•ing 
e:ecutlld by t .... of Gerun, Japan••• and British consultans who 

vill be cartjring out energy audit• and survey• and making 
propo•ala tor energy aaving and tor training. A later phaae, 
whicb i• still in an early stage of formulation, conc:•rna th• 

poaaibl• at.enaion of thi• wor1c and could include the proriaion 
ot financi~l aid t'> spec:it.!c tiriu for ener9}' saving equipmm.t.. 
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68) EIB staf'f vill have an important counterpart role in these 
areas ot vork and the maximum a~ta9e shou1d be de.rived from 
their participation in enhancing the technical lmov-hov of the 

attached officials and in presenting them with the opportunity 
to acquire data and experience of energy use vhich can be banked 
tor later application in other sectors. Por ex~le. in th• ~cope 

and application tor improved instrumentation and heat -asurement 

in ind~stry and the opportun!tic3 f~r the installation of 0>ntrol 
maehanisms .there i• the opportunity to specify and !oran::late a 
qeneral broadly based project tor the introduction of improved 
heat control system.a. Also they vill qain experience in the 
collection of the kinds ot data on tinal uses of energy which have 
been suggested earlier so that i-t is possible to identify the 
proc:essn and operations as vell as the ~ectors in vhich 
opportunities tor conservation may arise. 

69) Local counterpart statt shoul.d also be particularly avare 
ot the n•ed t-.o identity opportunities tor the introduction of 
n .. ener97 saving technologi .. or .. terial• at all ataqe• of 
enargr aae (including trarus~t, storage and handling) and to 
be on the look out for opportuniti .. where financial assis~ance 
to¥ard• early .crapping and replacement ot old equipment would 

be coat-•ff.ctive. 

- 70) While th• work that has been started and i• being planned 
in the industrial •actor will in.vitably be of th• greatest 
importance in the earl:r atagH of progr~, th• opportuniti• 
tor energy saving in other •ectors should not be neglect.ad• the 
tranaport a.ctor conaume9 u D1Ch oil a• •nduatr:r aDd the cio-stic 
sector too a.an al..,at 3 million tona of oil annu~iy. Trends 
tawarda ... 11er •Jl9ined road vehicl• ahould be encouraged and 

th• pro•pect• for electrification on th• railways and other publie 
trmport should be aa!Ai.ned Energy saving in the do-atic 
sector ia a ¥f1rf well docu.ented area but at. 1-at one .....,_. of 
th• ataf'f of th• Reaourc• S'1r"19Y Depart-t. ahould be ruponaibl• 

1 
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tor monitorll'l9 progress in tbia area.with ~rtieular attention 
being paid to the design ot building• and the heat propertia ot 

materials used in their construction. 

71) It ia reco-.idad that the EIF./RSD ahoul.d also assemble a 
register ot beat available practic:es in energy utiliaation vhic:b 

are a1ready adopted bT individual fir- ilnd ah>nl d ensure that 
these receive uximaa publicity and •posure. 

Nev and Renewable Energy Sources 

72) This ia an ar~a of great interest and activity world wide even 
although these sources are not expected to make a significant 

contribution to bulk energy supplies for many years. The main 
reason ia that even at present high levels ot energy prices they 
are not economically competitive vith traditional en&rgy supplied. 
However although this proposition ia true in general terms and i~ 

relation to the provision of bulk energy this does not mean that 

in partic:ular loc:ationa. for particular types cf consumption or 
ua• new sourc:ea ot energy cannot make a valuable c:ontribution 
to S\-:~plies. If •mini-hydro• schemes are includ<c!d in this category 
then these can very often be extremely coat effective ~important, 

73) Tbr .. ot the renewable energy aourcea which are available 
in eo- othc ~· ot th• world, winds tides and vave pow.- are 
not •igniticutly present in Turkey, Hov..,.. th• pro•pec:t• tor 
solar, geotber..i and bicm&•• &r• very p-oaiaing. Th• SolU' 

zn.-gy ••euch Cmatr• at Karmaris i• now under th• Rperviaion 
ot BB and varioua studia and ~rimenta are in progr .. a. few 
of th•• have direct indmtrial application in th• near future 
(aolar turnaCM or photovoltaic .n.-gy tor •ample) althouGh in 
the provision of low temperature heat or direct solar dryi1i9 of 
•9Z'ic:ul.tural cropt1 there ia eaope tor developmmnt •. (The tora 
vhicll encgy conaervation can take in th .. • caM• i .j to · improve 

-· l 
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traditional solar techniques so that the tendency for them to be 

replaced by manufactur«I fuels is held at bay). 

74) Solar energy is a field which has attracted a great deal. of 

lov level experiment and research in universities ~nd technical 
collegH throughout the wat~::t. but while it has educational val.ue 
llUiCh of it ia orthodox. familiar and repetj.t:ive. The EIE, through 
the SERC, should however take the l.ead in coordinating work and 
above al.l by keep_ing in touch with developments throughout the 

rest of the world ~here in some cases massive resources are being 

applied. 

75) There are t·.ta interesting prospects for thq development 

of geothermal energy, with which Turkey is relatively well 
endoveda lOY temperature supp.l.ies which may be Of use to indUJltry 
and horticulture, and electricity generation. A small experimental 
pilot plant has been in operation tor some years~ and larger 
installations are planned. 

76) Biomass. including biogas troa agricultural waste. is another 

promising source for the provision of electricity in rural areas 
and axperimenta are in progress. 

77) In general work in the field of new and renewable energy 

ie proc9eding str "'.dily and effectively in Turkey. Tvo point• 
are important a tirst • Turkey can kHp abreast ot current 
tochnologi• without the apenditure of l.arge resource•, am 
•41COnd since t.h• economJ.cs o~ moat tor• of altarnativ• energy 
ia •till marginal-at current coat.a and priCH there ia 6lO 

i...Siate pr•sue for action provided that general and steady 
prOCJr•• can l-A maintained. Having said that. hov9Yu, it. ia ~ 

important. that where r••ulta are promising daamnatration project• 
should be nmunt.ed u quickly aa po8aibl• vit.h mximm publicity 

in area• likely to be r•ponaive either in the adoption (.Jt n.., 
tedmologi• or in their co-re.Lal devel.opment. and production. 

I 
I 
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It vould be particularly valuable if these could be link6d to 
small scale agrieultural or industrial enterprises to give a 

practical dimension to experiments and above all to provide a 
basis for realist!ic economic appraisal. 

78j Although the stw.ly ot nev en~gy sources has t11tnded t.o be 

associated vith ~tural and renewable sources, it is impcrtant 
not to neglect study of the prospect• o! applying o:.ev and . 
advanced technology in ways vhicb can bring about the mre 
economical use of existing conventional fuels. Many 
i~rovements in combustion technol09Y are possible and the 
liquefaction of coal (and poss1bly lignite) as substitutes for 
imported oil 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 however that comparative cost studies as between 
nuclear and hydropover as primary sources of electricity vould 
be of value at a later stage. 

VI- CONCLUSION 

80) Turkey has a vell defined .tructure and strategy tor th• 
or9anisation ot its en•gy policr, and -ny.projec:t.s and 

activiti• have b- impl-.it.S or ar.e being planned in th• 

industrial sector. Tb• praent phue. hov~~, is a traMi tional 
_one with some internal reorganiaatio~ taki119 place and the 
role of other ACJeci• being dweloped. 

81) In BIZ'• 9rvard progJ".- th•• i• abundant and continuing 
ac:ope for energy audit• and aurT9Y• in induatry once the pres•nt 
group of projecta baa been C011Pleted, and increasingly it should 
be ponibl• tor th- taM9 to be undertaken vith internal 
raource9. Wbat vill then have to be worked out are the best 
1fllY9 of actually enauring that tho8• opportuniti• for improved 
energy -ue vhidl ha.e bemi id.ntitied ar• implement.S; What 
rttaOUrC:e8 rill be needed? What organiaation to •upervi•• th•ir 
allocation? Hov can th• appropriate tec:hnoloqiec:s be mo•t 

etfect.ivelJ' appli.S? Th .. • are th• iasu .. vhieh will become 
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increasingly important after the first phase of the programae 

dominated by survey, research and analysis, has become established. 

82) In the tiel.d of nf!V and renewable resources the main 
opportunity for extency assistance and support could come in the 

application of solar energy to industrial purposes, or in 
o-;>portuniti• tor mini hydro scheme• or biogas to be applied 

to small scale rural industriea. ' 

83) The most important and immediate project vould be for 

assistara:e in the setting up of the industrial lnformation and 
dat~ system on which the effective i~plementation of the rest 
o! the programmes will depend and to which those programmes 
themselves can make a substantial contribution as they develop. 

84) The scope for longer term assistance on a larger 
scale could vait until the existing programme~ have becofllt! 
firmly established and the operations of EIF/RSD and its staff 

hav• gainad experience. 
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DIEXGY lliSOURCEB SURYE? DEPT 

'lhe following outline framework illustrates a broa4 

plazi of activities which could be undertake in !ollori.Dg up the 

main objectives and f\mctioua of the new pc,llcy unit. The actual. 

allocation o! tasks is indicative onl.7 and there will need to be 

!lexibill ty and cooperation 'behaen the Divisioae ill the e&ITTing 

out of project.a, aome ot which {such as the statistical, modelling 

and forecasting work) will be undertaken by the proposed comnon 

services .al.vision 

------------------- -- -- ------
J.CTitITIES 

OP .3B.A.TIOle 

OBJECTI\1$ -- ----·-·· - ------ --·-·---

Rational Use 

o! 

~ergy 

Coaservation 

New and 

Renewable 

Eh era 

Statistics 
Forecasts 
~aJlC~ 
End Use Surveys 

Conaumption 
:patter.is 

Ca.pi tal stock 
surv•n 

Be.source 
potential 

llodelli:r~ 
Cos ts/P:::·ices 

~on-coill:llercial 
energy 

Perfor.:iance 
indicators 

.\!oni torL'lg 
Equipment 

evaluatioa 

Ev'aluatiou o! 
equ ipment 

Applications 
@l)raisal 

Public relations 
~-..:.~l!cations 

A.cadem.ic liaison 
LibrarJ 

..1.udi ts 
?ollcw up 

surveys 
ED&rgy 

man~""8Jllen t 
Industrial 

liaison 

Demona tration 
projects 

Admin ot Solar 
Research 

Centre 
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