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EVALUATION OF ENERGY TECHHOLOGY PROGRAMMES

Introdustion

N

This Communlcatlion describes the results of Indopendont cvaluations
of the Communlty’'s two Enorgy Technology Programmes, that Is 1he
Cnerqy Demonstration and Hydrocarbon Tochnology Dovelopment

Praogranmoes.

Tho reguiatlons‘- governing those Programmes expire at the end of

1989. In tine with the Council's wlshosz-, the Commlisslon
sponsored separate ovaluatlions of the Programmes by Indeopendent
consultants3., The ovatlualion rteports have boen publlished and

distributed separately by the Commission.

The evaluatlon reporils have also been dlscussed by respective
Consutltative Committecs consisting of experts from Member States.
By and large, these Committeces were In agroement wlth the principai
conclusions of tho evaluatlon reports.

The ovaluation of the exlisling proqgrammes

4.

[

6.

Tho Enorqgy Demonstration Programme was launched in 1978 and the
current phase Is covered by a Councll chulatlon4- In force from
January 1986 to the end of 1989.

Tho dotalled evaluation reports form two soparate documonts5-, ona
covaering gencral aspects, energy effilclency, ronowable onergies,
olectriclty and heat, and the other coal and other solid fuels.

in a genoral way, theso reports show that tho programmo has favouroed
tho development of innovative technologles which haveo contributed to
a more cfficient utilisation of energy, to the dlversity and sccurlity
of the Community’'s cnergy supply and to the consolidation of the
Community ‘s industry In the varlous flelds concernod.

Up to the end of 1987, tho poriod covered by the evaluatlon, 1455
projects had boen sclocted on the baslis of more than 5000 proposals
sumbitted.

3.

»

Rogutations (EEC) Nos. 3639/3640/85 of tho Councli, 20.12.1985.

P.V. Councll 20.12.1985

- Evaluatlon of Enecrgy Demonstration Programmo:

- Energy Effliclency and Renewable Encrgios Projects,
Movember 1988; Mr. Capriogllo and March Consulting Group;
- Solid Fuels, November 1988; Mr. Thurlow and Mr. Kallenbach;

-  Evaluation of the European Communlty’'s Programme of Support on
Tachnologlcal Development In the Hydrocarbons Sector, August 1988;
Smith Rea Eneorgy Associates Limited.

Councli Regulation (EEC) No. 3640/85 of 20.12.85

See note (3)



The broakdown of theso projects by sub-programme Is gliven In Table 1.

Oveorall, 52% of the projects are concerned wlth renewable encrgies
(solar, wind, gcothermal, Ilow-power hydro-electric, blomass and
waste), 36% with onergy saving in the varlous sectors of Industry, In

bulldings and In transport, 9% wlth solid fuels Including the
technology of Illquofaction/gasification, and 3% with electriclity.

With regard to cnergy saving, renewable energles and olectrlcltyb-,
of the 1322 projocts solocted (seco Table 2 and Fig. 1):

- 330 projects had boon completed or were In the final phase so
that an ovaluation could bo carrioed out;

- 661 projocts were In progress;

- 331 projects (25%) had been abandoned; In the great majority
of casoes these woro projects that had not been started,
mainty as a result of financing problems.

For the 330 completed projects, the evaluation report Indicated that:

- 206 projocts (62%) were consldered to be completely or partly
successful from tho technical point of view;

- 82 projects (25%) were Jjudged to be completely or partly
succeossful from both the technical and the economlic polnts of
view, whilo there was uncertainty about 108 projects, and 140
were considered to be fallures on the basis of these
crilitoria.

Movertheless, those flgures should bo regarded with caution, since
thoy are based on iInformation provided by tho organizatlons carrying
out the projots. Morecover, several sectors wero affected by the
fall in energy pricos, which considerably reduced the oconomic
prospeocts of the projects. On the other hand It should bes noted
that oven in tho case of a fallure, a quantity of very useful
informatlon, essentially of a technlical nature results from the
experlence acquired, which can bo utillised in future appllcations.

An lméortant part of tho evaluatlion concerned aspects connected to
the repllication of the projocts. 475 contractors replled to a
questionnaire and thls was accompanied, In certaln cases, by dlrect
discussions (Flg. 2).

G.

which form the subject of the evaluation report by Mr. Capriogllo and
March Consulting Group (see note (3))
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12.

13.

14.

The replles showed that:

- of the projects that had achleved their technical objectlves,
43% had already been repllicated and repllication was foreseen
for another 30%;

- In addltion, repllication was assured for 10% of the projects
that were stlll ongolng.

1t Is also worth noting the results of the evaluation In relation to
the non-energy beneflits of the projects carried out. On the basls
of repllies to the aquestionnalre on thls subject, 60X of the
contractors mentlioned, as an advantage of the projects concerned,
Improved Iimpact on the environment (see Table 3).

In the solld fuels sector, the programme Is divided Into two parts
relating to the liquefaction and gasiflcation of solld fusls’- and
to the utlllzatlon of solld fuelsS-.

As In the other areas of the programme, abandonment was due, to a
great extent, to the fall In energy prices. in addltlon, some
projects falled to start because of financing diffliculties and :some
were stopped as a result of changes of technical orlentation.

The evaluation report for the Illquefactlion and gasificatlion sector
stressed the fact that since 1985, apart from the projects supported
by the Community, no major Inttliatlive had seen the 1light of day, and
that it was thanks to the sustained and substantial support of the
Communlity that It was possible to contlnue the work of developing
processes that can be applilied In various sectors of Industry.

vilth regard to the utfil]zatlon of solld fuels, the experts Judged
that, thanks to the major support provided, It had been possible to
accumulate a considerable amount of experience, particularly in
connection with the combustlion of low-grade coal.

The comments made in para. 9 apply also to the solld fuels sector.
In additlion, It should be noted that In this sector, a rather large
number of projects were supported by successive Instalments because
of thelr size (e.g., one of tho projects related to the gasification
plant wlth a capacity of 1500 t/day of |lignite) and thelr long
duration. Certailn projects under way can thus be consldered as the
outcome of a serles of partlal successes.

1t should also be added that the Illquefaction/gasification sector Is
particularly sensltive to changes In the price of energy, and that
this sector Includes several pllot projects for which the criteria of
success are not exactly the same as those for demonstration projects.

The subject of the ovaluation report by Mr. THURLOW.
The subject of the evaluation report by Messrs. KALLENBACH and
BUBECK.
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Tho Hydrocarbon Technology Deovelopment Programms was launched In 1974
and tho current phaseo |Is covered by a Council Regulatlong- In force
from January 1986 to the end of 1989.

The evaluation of thls programme was ontrusted to a flrm of
Independent consultants asslisted by 9 Indepondent experts of varlous
nationalltles10.,

The evaluatlon report showed clearly that the programme had
contributed towards the security of the Communlty’'s supply of
hydrocarbons and had favoured the emorgence of a Community Industry
for the provision of equlpment and services to the oll sector.

From the beginning of the programme to the ond of 19887, 516 projects
had been selected for flnanclal support totalllng 426 MECU.

Half of these projects, 258, had beon comploted; 39% weore in
progress. The remaining 11% represented technlcal or financia!
fallures.

0! the 258 comploted projects, tho ovaluation report showsd that 67
(26%) had already been commsrclallsed and 93 (36%) had good prospocts
of commsrciallsation. The remaining 98 projects do not appoar to
have commearclal prospects for the momant, although most of them
achlieved thelr technlcal objectlves. The industrilal applicatlion of
successful ly-developed tochnologles Is reflected globally by the
relmbursement of 25% of the ald granted. Filgs 3, 4 and § |llustrate
the information summarlsed above.

Haln concluslons of the ovaluatlon

19.

The concluslons and recommendations of tho experts who evaluated the
two programmes are annexed to the present communication. The
experts conflrmed the validlty of the programmes as well as their
posltive contributlion towards the achlovement of long-term enorgy
obJectives.

With rogard to the Energy Demonstration Programme, the evaluation
report states:

"The Programme has stimulated a very Iimportant amount of activity In
the appllcatlion of Innovative ensrgy technologies. The comblned
results of the projects demonstrated, togother with those of simllar
national programmes will, In a few years, represent an Impressive
body of knowledge".

According to the consultants, the Hydrocarbon Programms has
"contributed to the securlty of Community hydrocarbons supply". It
has also "increased the pace of technologlical Innovation In the
Comanunlty ‘s hydrocarbon Industrles, strengthensd the technlcal base
of thsse Industries....... .and helped create a Community Industry
idontity".

Council Regulation (EEC) No. 3639/85 of 20/12/85
See noto (3)
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A new

The evaluatlion reports are howeover not without criticlisms of the
oxlsting Programmes. For oxample, In the case of the Energy
Demonstration Programme, tho consultante take the view that the
Programme has not Yot madse sufflclent Impact on European ensrgy

supply and demand. Hardware demonstration on its own, they say, is
unlikely to be enough to ensure a sultable and effective link with
the marketplaceo. This link can be provided, however, by a

substantial increase In consolidation activitlies (see para 23).

Both reports are emphatlic that contlinued actlon 138 necessary In all
the areas covered. The improvement of technology will condition to
a great oxtent both the development of tho energy sltuation during
ths coming years and the Community‘'s securlty of supply. Moreover,
actlion at Community level will make a decislve contribution to the
strengthening of the Community’s Industrial base In the energy
technology fleld.

To Increaso the eoffectiveness and relevance of the Programmes, the
consultants recommend more emphaslis on consolldatlion activities.
This would mean greater eoffort In the area of dissemination and
promotlion of successfully demonstrated technology throughout the
Community, and Increased diffuslion of results. The alm would be to
Increase the Impact and cost-offectiveness of tho Community effort as
well as Improving knowlodge and awareness of the market, which In
turn would asslist In ldentlifying future priorities.

To Increase effectiveness further, tho evaluations Indicate that new
categorles of projects chould bs Introduced. In particular, the
results obtalned under the existing Programmes suggest that empbhasls
should be glven to pllot projects designed to stimulate particularly
promising technologies or to encourage wldespread dissemination of
successful technologles throughout the regions of the Community.
Theso should incliude targeted projects, undertaken at the
Commisslon’s Initiative, In technology arocas of high priority such as
the environment.

The experts also rocommend that more emphaslis should be gliven to
dissemination projects almed elther at extendilng successful
technologies tinto different reglons of teh Communlity or assessing
varlations of the tochnology Iinvolved. Jolnt ventures should be
encouraged Involving undertakings from different Member States.
There should also be more projects Involving small and medlum-sized
enterprises which are a frequent source of Innovation.

progarammna

25.

The existing Programmes have clearly been successful but they are In
neod of revision to Increase thelr effectlveness stilll further and to
bring them In Iino with the now policy framework. The Commission Is
therefore proposing a slngle new Energy Technology Programme to
reptace the present Programmes when they explire at the end of thls
year. This Commisslon proposal forms the subject of a separate
Communication to the Council.
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27.

Tho new programmo wlil! place Increased emphasis on what may be termed
consolidatlon and promotional actlvities, Including disseminatlion
projects to ald the transfer of technology and the spreading of

results throughout tho Community. It will contaln more targeted
projects to ensure that Community funding Is channelled towards high
priorlty areas. Its principal themos are energy efflclency,

renowable energy sources, theo clean use of coal, and oll and gas
cxploration and development.

The new Programmo for the Promotion of Energy Technology wlll
Incorporate the successful olemonts of the exlsting Programmes but

vill take account of tho Community’s Internal Market and Flanking
pollcles as woll as changos recommended In the evaluatlon reports and
by Member States’ oxperts. It Is designsd to respond still more

effoctively to the challenges facing the European Comnunity In the
comlng years.



TABLE 1
SUPPORT FOR SUB-PROGRAMMES
1978 - 1987
il !

Sub-programmes Number ‘ Total ; X of

of proJects! allocated MECU support

f

Alternative energiles 752 240.6 31.5
Energy saving 526 216.5 28.3
Substlitution of
hydrocarbons 117 113.4 14.9
Liquefactlion and
gaslification 50 193.6 25.3
TOTAL 1445 764.1 100.0

Source: DGXVII| contracts




TABLE 2

SUPPORT FOR SUB-PROGRAMMES (BREAKDOWN)

Sub-programme Amount Number Average amount % of
allocated of per project total
(MECU) projects (x 1000 ECU)

Alternative energles

Blomass 78.5 173 454 16.3
Geothermal 58.9 120 491 12.2
Hydro-electric 21.7 g0 241 4.5
Solar and

photovoltalc 46.8 248 189 9.7
Wind 34.7 121 287 7.2
TOTAL ALT. ENERG. 240.6 752 320 49.9

Enargy efflclency

Agro-food 14.0 48 202 2.9
Bul ldIngs 15.5 96 161 3.2
Industry 135.5 278 487 28.2
Energy Iindustry 33.8 56 603 7.0
Transport 17.7 48 369 3.7
TOTAL Eneorg. Eff. 216.5 526 412 45.0

Eloctricity and
heat 24.3 44 552 5.1

GRAND TOTAL 481.4 1322 ‘ 100.0

Source: DG XVII Contracts



TABLE 3

NON-ENERGY BENEFITS

None ) 44
Froauetity ) 2%
Qualty ) oox
Envionment ] %

Work Conditions

=
//% 15%
Maintenance M 18%
Other —_Z 17%
| S— 1 1 1 |
0% 20% 40% 60% 80%

Source: Study Questionnaire



DISTRIBUTION OF SUPPORT IN THE SOLID FUEL SECTOR

- 10 -

TABLE 4

Sub-programme Amount Number Average amount %

allocated of per project of
(MECU) Projects (MECU) Total

Liquefaction and

Gasificatlon

Gasliflication 116.5 21 5.5 45.6

Underground gaslific. 21.9 2 11.0 8.6

Llquefactlion 37.5 6 6.0 14.7

TOTAL L & G 175.9 29 6.1 68.9

{Utilisatlon

Fluldlsed bed

combustlion (FBC) 27.6 15 1.8 10.8

Pressurized FBC 13.2 4 3.3 5.2

Coal-water mixtures 18.8 13 1.4 7.4

Combustion of

pulverlised coal 6.3 9 0.7 2.5

Waste, Environment 8.8 7 1.3 3.4

MIscol laneous 4.8 7 0.7 1.9

TOTAL Utltisatlon 79.5 55 1.4 31.1

GRAND TOTAL 255.4 84 4.2 100.0
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STATUS OF APPROVED PROJECTS
(AS_AT APRIL 1968]

Completed

Not Signed (2)

188
Not Signed (1)
Abandoned 36
331 {1) Accepted in 19886.

(2) Accepted In 18987.

Source: DAXVI Contract Data

REPORTED SUCCESS AGAINST

CONTRACTUAL CONDITIONS
(330 PROJECTS)

Successes Part Successes
35.0% 1.0%

i\ Successes
N 14.0%

.....

Part Success 2
27.0%

iy Fepges
Technical Economic
f_IGURE 1

Source: DAXVIl Contract Data
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PROJECT REPLICATION

F m

nesge °°°°°°° <% ppppp

d Z,
e 30.0%

_

A\

Project Success Replication Of Successes
No. Of Replies = 475 No. Of Replies = 115

- FIGURE 2

ource: Study Questionnalre



HYDROCARBONS TECHNOLOGY PROGRAMME

Contractor types by year
Percentages of projects accepted
(All 516 projects)
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HYDROCARBONS TECHNOLOGY PROGRAMME

All 516 projecis

Percentage Commercialisation Status

.,._—__—__..
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i

No prospects
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All 516 Projects
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HYDROCARBONS TECHNOLOGY PROGRAMME

Completed projects (318)
Percentages by project type

Manu!f prog 7
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Eng systems
25% Services
10%
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10%
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Cofnpleted projects (318)
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ANNEX

CONCLUSIONS OF THE EVALUATION REPORTS

Energy Demonstration Programme

24,

(a)

(b)

(c)

(d)

(e)

()

The Independent experts’ flnal conclusions are as follows:

The orlglinal reasoning behind the programme remalins valid, desplte
the demotivatlon In economlc circles and even In certain polltical
clrcles caused by lower oll prices.

It Is vital to keop up the good work, doploylhg a whole range of
energy pollcy measures and Implementing a wide-ranging energy
demonstration programmme If we are at least to get near - assuming
that they cannot be achleved compietely - the obJectives sot in the
Counclil Regulation.

In view of the features of the energy market, it Is vital to place
tho emphasis on conslidatlion and promotional actlvities In order to

oensure that all the knowledge acquired as a result of current
research, development and demonstration actlvitlies has the deslired
Impact. In turn, those consolidation and promotional actlivities

should make It possible to pinpoint prlorlities and make for a botter
link botweon the market and future public ald programme declslons,
and in particular budgets.

The consolldation actlivities should be conducted with the actlve
involvement of a Europoan network set up on the baslis of exlisting
speclallist bodies. This would aiso make It possible to ensure
better coordination with the natlional programmes.

In the meantime, the demonstratlion budget should be reviewed In such
a way as to cut back on ald for own-initlative projects and Introduce
new types of projects. Steps should be taken to set up targeted
projJects designed to meot environmontal concerns and Implement the
recommendat lons arising from the consol idatlon activities.
Dissemlnatlion projects (financing of the flirst appliclations of
demonstrated technologles) should malinly cover regional variliations
influenclng economlc or tochnical performances and promote
transfrontler transfers of technologles through Jolnt ventures.

Conslderation should be glven to "varlable geomstry" arrangements or
supplementary aid, particularly in the case of major projects
entailing a considerable amount of oxpenditure.



(9

(h)

(n

The relatlve impcortance assigned to energy efficliency and aid for new
renewable onergy technologles shoulid be altered In favour of the
formser . Greater support should be given to areas such as
electricity savings and new appllcations of non-innovating
technologles, which has virtually never been done so far,

The invitatlons to submit projects, formuliated in such a way as to
take account of the above recommendatlions, should cover a perlod
longer than one year anhd be open to own-inltlative projects at atll
timss. The selectlion procedure, In which stricter criteria would be
applted concerning Innovation and replication potential, should make
It possible to take declisions about three times a year.

Serious conslderation should be given to Improving certain financial
and contraclual procedures WElch at present mi&e it difficult to get
best possible return frem tho money spent and the efforts made.
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Tho Hydrocarbon Technoloqy Doviopment Programmo

With rogard to the results achleved by tho programme, the maln concluslons
of the consultant’'s report are as follows:

- the programme has contributed to the seccurity of the Community’'s
hydrocarbon suppllos;

- slgniflcant technlcal progress has been made as a result of Community
support;

- the programme has fostered the emergence of a Communlty Industry for
the supply of equipment and services to the oll sector, stimulating
emp loyment and exports and having high added value;

- the programme has acted as a catalyst for the Inlitiatlon of
Iindustrial cooperation and for the participation of small and meadium
Industries;

- the projects supported have achleved a high success rate and the
Industrial appllcation of successful technologles Is shown by a
repayment of 25% of the support granted;

Oon the basls of these rosults, the consultant strongly recommended that the

programme should be continued. This recommendatlion Is based on three

factors:

- regardless of short-term fluctuations of the oll price, security of
hydrocarbon suppllies to the Community wlill continue to be an
important objective up to and beyond the end of the century;

- a unique opportuntly is offered to Community Industry to obtaln a
domlnant position iIn the world’'s oll-related Industry, wlith
beneficlal Impact on external trade;

- the programme wlll contribute to the establishment of a second
Industrlal base In the oll-related sector towards the completlon of
the Interna! energy market by 1992;

Taking Into account the size of the Community oll Industry, the strateglc
Importance of hydrocarbons for Europe and the new sltuation In the oll-
related soctor, SREA conslders that the annual amount of aid should be
maintalned at leoast at Its real value In 1985.

The consultant’s recommendation for the contlnuatlion of the programme could
be implemented In two ways:

- an organlc reform wilth no majJor changes |In objectlve and
organization, but wlth Increased Iincentlives for small and medlium-
slzed enterprises and cooperative projects;
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- a fundamental reform to facllltate the creation of a European
Community hydrocarbons support Industry capable of assuring world
technologlical leadership.

The objectives of the new programme should increasingly focus on:

- long-term security of supply and reduced dependence on Imported oll;
- enhance industrlal capability, and Increased sector Integration.

The new programme should concentrate more on pllot schemes, generally
require no repayment of funding, have a technlcal and sclentific commlttee
for strategy formulation, and foresee a close cooperation with Norway.

To abandon this support for technologlcal development In splte of Its
success would put at risk the Community’s opportunity to establish a

leading position In thls sector, and would have a negative effect on the
Community’s securlty of supply.





