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1. The Secretary-General has the honour to transmit to the Economi c and Socia
Council the report prepared in accordance with Council resolution 1995/48 by the
Executive Secretaries of the Econonmic Comm ssion for Europe and the Econom c
Conmi ssion for Africa on the work that has been done in connection with the
project to establish a Europe-Africa permanent |ink through the Strait of

G braltar.

2. The Econonic and Social Council has taken an interest in this project since
1982 foll owi ng a deci sion by the Governnents of Mdrrocco and Spain to carry out
joint studies on the feasibility of the project as part of an agreenent on

bi | ateral cooperation adopted on 24 Cctober 1980. Since then the Council has
regularly requested the two regional commi ssions to keep track of the progress
of studies relating to the project and to informthe Council of any

devel opnent s.

* B/ 1997/ 100.

97-10826 (E) 050597 070597 /...



E/ 1997/ 51

Engl i sh
Page 2
ANNEX
Project for a Europe-Africa permanent link through the Strait
of Gbraltar: report on studies and activities carried out
during the period 1995-1996
CONTENTS
Par agr aphs Page
INTRODUCTT ON . . . e e e e e e 1-5 3
. BASIC OPTION ACCEPTED . .. ... e 6 - 7 4
1. PROVISIONAL EVALUATION OF THE BASIC OPTION ........... 8 - 27 5
A. Technical aspects ......... ... .. i, 9 - 13 5
B. Project COStS ...... ... 14 - 16 6
C. Traffic projections ........... ... . ... 17 - 23 7
D. Economic viability of the basic option ........... 24 8
E. Financial viability of the basic option .......... 25 - 27 9
[11. FUTURE DEVELOPMENTS . ... . e e 28 10

V. OTHER ACTI VITIES CARRI ED OUT WTH N THE CONTEXT OF THE
PROJECT . . 29 - 31 10



E/ 1997/ 51

Engl i sh
Page 3
| NTRODUCTI ON
1. Inits resolution 1995/48 of 27 July 1995, the Econom c and Soci al Counci

requested the Executive Secretaries of the Econonmic Conm ssion for Africa and
t he Economi ¢ Commi ssion for Europe to take an active part in the followup to
the project for a Europe-Africa permanent |ink through the Strait of Gbraltar
and to report to the Council at its substantive session of 1997.

2. This report is a response to that request. It was drawn up jointly by the
two regi onal commi ssions and gives a brief overview of the progress nmade
following studies carried out up until 1996. It also takes account of other

project-related activities organized further to Council resolution 1995/48 under
the joint auspices of the two regional comm ssions and the Internationa
Tunnel I i ng Association (I TA), a non-governnental organization in consultative
status with the Council.

3. It should be recalled that studi es designed to advance the project have
been carried out jointly by the Governnents of Mrocco and Spain since

24 Cctober 1980, the date on which the two Governnments adopted a bilatera
agreenment on the subject. This agreenent which was | ater expanded by a

suppl enentary agreement of 27 Septenber 1989, formally establishes both
Governnents' conmmtnent to nake a joint study of the feasibility of the project,
stipulates the creation of a standing intergovernnmental Joint Commttee which
was to be responsible for carrying out the agreenment, and two State conpanies,
one in Mrrocco and the other in Spain, which were to be responsible for
conducting the studies. These conpani es, which have been worki ng al ongsi de the
Joint Committee since 1981, are, on the Spanish side, Sociedad de Estudios para
| a Comunicacion Fija a través del Estrecho de G braltar (SECEG, which has its
head office in Madrid, and on the Mroccan side, Société Nationale d' Etudes du
Détroit (SNED), whose head office is in Rabat. The studies are carried out
either by the two research conpanies directly, or through scientific
institutions fromboth countries or national or international firms of

consul tants and surveyors with whomthe conpani es have concl uded agreenents or
contracts for services.

4. Wthin the above-nentioned institutional framework, the studies are being
carried out in phases and programes of studies. The feasibility studies
currently in progress are a followup to the pre-feasibility studies which were
conpleted in 1990. The feasibility studies are being conducted in two stages,
the first of which was conpleted in 1996. It should be pointed out that during
the first stage of the feasibility studies the two regional conmm ssions prepared
an inportant eval uation report which they submtted to the Econom ¢ and Soci al
Council at its substantive session of 1993 (E/ 1993/80). The inportant
background data contained in this report were used as reference points for later
studies in that first stage. Attention is also drawn to the report submtted to
the Council at its substantive session of 1995 (E 1995/46).

5. The feasibility studies conducted during the first stage have nade it
possible to select a basic option for inplenentation of the permanent |ink
project in order to continue the studies. The follow ng two sections contain,
respectively, a brief description of this option and a prelimnary eval uati on of

l...
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that option, together with indications regarding the main lines to be foll owed
in the second stage of the feasibility studies.

. BASI C OPTI ON ACCEPTED

6. Conpari sons of the two types of solutions considered at the prelimnary
pil ot project stage provided anple confirmation that the "tunnel" option was
nore realistic and advant ageous, fromthe technical, econom c and environnental
standpoi nt, than the "bridge" option. This confirmation is based on the
following factors:

(a) The extent of the technol ogi cal devel opnents which would still be
required for the "bridge" option

(b) The estimated construction cost for the "bridge" option is
approximately four to six times higher overall than that of the "tunnel" option

(c) Unlike the "bridge" option, the "tunnel" option lends itself to
devel opnent in phases, which would nmake a significant difference in econonc
t er s;

(d) Environmental criteria, particularly as regards interference with
shi ppi ng through the strait, strongly favour the "tunnel" option

7. The essential characteristics of the basic option accepted are as foll ows:

(a) The link would consist of a tunnel-type structure drilled under the
sill of the strait;

(b) The operation would be a rail-ferry type of operation designed to
carry both rail traffic in regular trains and road traffic, which would be
carried on shuttle trains, between a Spanish term nal and a Mdroccan term nal
The structure would consist of two parallel rail tunnels with a single track and
a service tunnel situated m dway between the two;

(c) Construction of the structure would follow the principle of first
bui | di ng the undersea portion of the service tunnel as a reconnai ssance gallery
(phase 0);

(d) Subsequently the work would be executed in two stages: the single-
track stage (phase 1) which would invol ve construction of only one of the
proposed rail tunnels - together with all elenents necessary to put it into
service, including the termnals and the underground sections of the service
tunnel ; and the two-track stage (phase 2) consisting essentially of adding the
second rail tunnel as soon as the anmount of traffic justified doing so;

(e) The rail and road connections with the Moroccan and Spani sh networks
and the relevant accessory facilities would be built by the respective
admini stration, and part of the construction costs thereof would be charged to
the project based on criteria of economic utility;
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(f) As a prelimnary evaluation, the basic option is also determ ned by
the followi ng characteristics:

(i) It was assunmed that, during the single-track phase, the system woul d
take some tinme to reach saturation point; accordingly, the prelimnary
econom ¢ analysis was limted, at this point intime, to this phase of
t he project;

(i1) The estimated construction and operating costs, estinmates of traffic
and toll revenue and assessnent of the project's econonic inpact
correspond to the baseline cases considered in the respective studies;

(iii) Estimates of the cost of connections and accessory facilities and how
t hese woul d be divided, were based, at this stage on summary
esti nat es;

(iv) The institutional arrangenent accepted for the prelimnary economc
and financial analysis is one which would conbine a private
concessionaire and public funding, whereby the licensors - the
adm nistrations - would turn over the reconnai ssance tunnel to the
concessionaire free of charge and the latter would subsequently
incorporate it into the project as a pilot tunnel and service tunnel
he woul d build the project and operate it at his ow risk for the
duration of the concession and hand the entire project back to the
adm ni strations when the concession | apsed.

1. PROVI SIONAL EVALUATI ON OF THE BASI C OPTI ON
8. The basic option accepted for the permanent link in the Straits of

G braltar pronpts the follow ng prelimnary coments:

A. Technical aspects

9. The general concept of the basic option as a rail-ferry tunnel - that would
take both regular trains and road traffic on rail shuttles - with two single-
track one-way tunnels and a service tunnel situated m dway between the two is
consi dered appropri at e.

10. The single-track phase of the basic option would require nmaintaining a high
| evel of quality of service in the system particularly when operations were
approachi ng saturation point.

11. The maxi mum val ue adopted for the gradients/slopes of the structure
(25:1,000) is unprecedented in |large underwater railway tunnels. This wll make
it necessary to equip sone heavy freight convoys with additional traction and to
mai ntain an exceptionally high level of quality of operating systens which

added to the requirenments in this respect nmentioned above, could pronpt a
downward revi sion of the saturation capacity attributed to the single-track

t unnel
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12. At the current stage of geol ogi cal and geotechnical know edge of the site,
there are favourable prospects for the technical feasibility of the proposed
tunnel s at an acceptabl e | evel of assurance, this being understood in the
context of the practical needs for detailed information and the practica

difficulties of meeting those needs through off-shore surveying. |In this
context, the followi ng research needs to be carried out - it is, in fact,
envi saged in the conpanies' work plan - insofar as technically viable:

(a) Determnation, by means of appropriate nechani cal and/or geophysica
surveys, of the thickness of the recent Quaternary formations covering the
deepest areas of the sill of the strait;

(b) Conpletion of a deep drilling survey, which was not done in 1995.

13. Wthin the geol ogi cal -geotechnical franmework provided by the studies of the
physi cal environnent, the technical feasibility of the structure was established
in the prelimnary pilot project for the basic option with a high | evel of
reliability. Certain technical problens will have to be investigated further
however; these problens relate mainly to the choice of the nost appropriate type
of tunnel boring machine in relation to the geonechanical characteristics of the
ground formations, and the choice of certain specialized techniques relating to,
inter alia, nonitoring of progress, possible treatnment of problematic ground
formati ons and protection agai nst possible | eaks of water and gas. 1In this
respect, it is considered necessary, as in fact envisaged by the conpanies, to
make a detailed study of these problens in the near future through:

(a) Studies, in the context of the detailed pilot project, of the
underwat er section of the service tunnel, taking into account the |atest results
obt ai ned from geot echni cal experinentation structures;

(b) Detailed technical followup of simlar structures currently under

construction which are of interest to the project and, in general, engineering
studi es which have been envi saged.

B. Project costs

14. The project costs which have been used for this provisional evaluation are
derived, as regards the permanent |ink structure as such, fromthe prelimnary
pilot project for the basic option. These costs, which have been established by
anal ytical methods for construction operations, show in principle a reasonably
stable sensitivity to the likely variations of the main external factors. As to
their reliability, the tests made in this respect tend to support the concl usion
that the costs have been estimated in the context of the basic pilot project

wi th conservative margins which will need to be refined later, since the width
of these margins is currently difficult to specify.

15. For reasons associated with the proper nmanagenent of the study process,
accentuated by the inportance of taking into account construction costs when
determ ning the econonmic feasibility of the project, it is felt necessary to
continue the efforts to anal yse cost sensitivity and reliability, both in
conjunction with the activities for the nonitoring of related structures,
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referred to above, and through alternative cost engi neering approaches or
met hods i nvol ving consultation with experts.

16. Since the cost of the connecting and accessory structures associated with
the project is very high, it is essential to refine the estimates of these costs
and how they woul d be divided and, perhaps, show how these structures would fit
inwith the relevant master plans of each country.

C. Traffic projections

17. The nodels used for traffic projections seemto be technically well suited
to estimating the anount of traffic diverted and engendered. However, the
process of inmprovenent which is under way, mnust be accelerated particularly

al ong the lines envisaged, so as to:

(a) Recalibrate the nodels, statistically and structurally, on the base
year 1995, in a simlar manner to the last recalibration

(b) Increase the specificity of nodels in the area which would be heavily
i nfluenced by the project and in the strait area through the el aboration of a
"zoom' nodel, with a viewto nodelling trade patterns and traffic routing in
greater detail

18. The nethods used for projecting the traffic created, although technically
excel l ent, probably underestimate the potential volune of local traffic created
by the permanent |ink, associated neasures and, possibly, voluntary policies for
t he devel opment of the strait region. Consequently, a new approach needs to be
devel oped, in conjunction with or in the context of the regional inpact study
envisaged, in order to take these effects nore fully into account.

19. In the baseline case of the permanent link, the sensitivity of traffic
projections is lowin relation to the likely trends in the evolution of costs
and transport times in the various nodes operating in the area affected by the
project. The sensitivity is nmore pronounced in relation to variations in
external factors such as a variation in the economc growth scenario or a
decline in ferry fares across the strait.

20. At the beginning of the current decade, economic growth proved to be | ower
than projected in the baseline economc growth scenario, which was drawn up in
the light of the trends observed during the period 1980-1990 and on which the
traffic projections are based. After 1994, however, there was an upturn and,
according to the conpetent institutions, economic growmh is expected soon to
match - and in some regions of the area covered by the nodels, possibly
surpass - the baseline scenario until at |east 1998.

21. The traffic nodels have been tested agai nst the recent past (1990-1994)
with nunerically satisfactory results, especially as regards the response of the
nodel s taking into account observed economc growh ("ex post" test). These
tests, however, have a |limted value because of the linitations of the nodels -
whi ch are designed for the long term- in providing accurate short-term
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projections and because of the quality of the statistical data on observed
traffic.

22. One of the best pilot indicators of the reliability of medium|long-term
traffic projections is probably the rate of traffic increase observed for the
strait corridor without a permanent |ink, because the projection nodels are
based on the assunption of an increase in this traffic fromthe baseline year
(1990). The test on total passenger traffic, theoretically the nost direct, has
been found to be of little val ue because of statistical shortcom ngs; however,
the test on vehicular traffic - and therefore, indirectly, on autonobile
passenger traffic - has confirnmed the projections. Naturally the result of this
test nust be viewed with reservations because of its indirect nature - it
relates to only one category, albeit very indicative, of traffic - and because
of the quality of the statistics used.

23. Although the conpani es have devel oped a fairly detail ed soci o-econom ¢ and
traffic database, derived mainly fromthe collection of secondary data, there is
an urgent need at the current stage of studies to undertake, inter alia, an

i nternal evaluation of the consistency of the data and, above all, to acquire
information directly through surveys and taking counts on the nost significant
flows.

D. Economic viability of the basic option

24. On the basis of the cost and traffic projections associated with the basic
option, an econom c analysis of the project has been undertaken, on a

provi sional basis, by the nethod of evaluating the variation in the collective
utility of the project, measured through the surpluses derived by the economc
agents involved in the project area and, specifically, the following: (a) the
managi ng body of the project; (b) the transport enterprises affected - air,
maritime and rail transport; (c) the project users; and (d) the public

admi nistrations. The result obtained for the baseline case fromthis
prelimnary eval uati on, which was carried out within the overall context of the
project, corresponds to an internal rate of return of about 15 per cent, and
this figure is relatively sensitive to variations in cost and traffic
projections for the permanent link. This result, which is relatively favourable
in numerical terns, nust be judged, however, in the light of this sensitivity,
taking into account also the follow ng considerations:

(a) This rate refers to the project surplus generated over the totality of
the vast area of study considered in the traffic nodels, and not a particular
econom c-fiscal system as is normal in the practice of evaluating
infrastructure projects. |In this respect, the rate which has been cal cul at ed
relates to all the "intrinsic" advantages of the project and, consequently, it
is atheoretical internal rate, which is conprehensive in nature;

(b) Since there are no plans, at this stage in the evaluation process, to
evaluate the profitability of the project in relation to a particular econonic
system - for exanple, Spain+Mrocco, or this conbination with the participation
of the European Union and the Arab Maghreb Union - it nust be assuned that the
"actual" internal rate of return, in relation to a particular econom c area
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bearing the costs of the project, will be several points |ower than the
theoretical rate

(c) It should also be noted that the internal rate of return which has
been cal cul ated tends to be conservative, in that it does not take into account
all the econonic advantages attributable to the project, such as certain effects
resulting fromsavings made, particularly in the strait region itself, whose
trend-driven and, possibly, voluntary structural effects are potentially
significant.

E. Financial viability of the basic option

25. The prelimnary evaluation of the "purely" financial viability of the basic
option is probably too low (internal rate of return of about 10 per cent) and
too sensitive to uncertainties concerning variations in cost and traffic
figures, to make it possible, at least at this stage of the study process, to
envi sage having the project financed entirely by the private sector.

26. In order to consider the possibilities of setting up the project on the
basi s of a schene which woul d combine private and public funding, with
sufficient public funds to nmake the project financially attractive to the
private sector, a provisional evaluation of the basic option has been made in
the foll owing context:

(a) Under the proposed schene, the licensor woul d hand over to the
concessionaire, free of charge, a part of the structure consisting of the
underwat er section of the service tunnel, previously constructed by the |icensor
as a reconnai ssance gallery. It should be noted that this assunption - based in
any case on the advantages which, in the technical and econom ¢ context of the
project, it offers, in principle, over other financially equival ent joint
financing options - is sinply a working hypothesis for the provisiona
eval uation which has been carried out;

(b) The project would be constructed by a concessionaire of the |icensing
admi ni strations under a conventional concessional reginme (buil d-operate-
transfer) (BOT); the termof the concessi on woul d be 40 years and the percentage
of capital initially provided by the concessionaire would be equivalent to
20 per cent of the total cost of the structure.

27. In these circunmstances, the financial returns on the concessionaire's
capital, nmeasured by the internal rate of return of capital disbursenent flows
and distributed dividends, converted into constant prices, woul d be about

13.5 per cent. It should be noted that the sensitivity of this indicator to
cost and traffic variations is significantly greater than in the case of the
econom ¢ anal ysis and, as before, the val ue remains subject to the reservations
inherent in the cost and traffic estimates relating to the basic option
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I11. FUTURE DEVELOPMENTS

28. The project to establish a permanent link through the Strait of G braltar
passed an inportant mlestone in its devel opnent when, at the end of stage 1 of
the feasibility phase, a basic option for the continuation of the studies was
sel ected fromanmong the possible structural options. These studies have now
entered stage 2 of the feasibility phase, on the basis of a detail ed programe
of work drawn up by the Soci été Nationale d' Etudes du Détroit and the Soci edad
de Estudi os para |la Comunicacién Fija a través del Estrecho de Gbraltar. The
obj ective of this second stage is essentially to produce the feasibility study
for the permanent |ink project, for the basic option which has been sel ect ed.
To that end, two fundanental tasks will need to be carried out during the second
stage, nanely, the deep drilling survey, so as to gain nore information about
the subsoil of the deep areas of the strait, and additional studies, at the

| evel of the detailed prelimnary project, of the reconnai ssance gallery

envi saged in the basic option

V. OTHER ACTIVITIES CARRI ED QUT W THI N THE CONTEXT
OF THE PROJECT

Wor kshop on characterization of tunnel boring machines for tunnelling flyschs
(Tarifa, 20 and 21 February 1997)

29. Because of the international dinmension of the permanent |ink project, from
the viewpoint of both its economc effects and its technical uniqueness, the
study process, in addition to followup fromthe outset by the Econom c and
Soci al Council through the Econom ¢ Comni ssion for Europe and the Econonic

Conmi ssion for Africa, has featured a nunber of synposia - four altogether have
been organi zed so far - and other international mneetings devoted to

consi deration of different aspects of the project.

30. Since the tinme of the last report (E/ 1995/46), which was submtted to the
Econom ¢ and Social Council in 1995, and follow ng Council resolution 1995/48, a
wor kshop of characterization of tunnel boring machines for tunnelling flyschs
was held at Tarifa (Spain) on 20 and 21 February 1997, under the joint auspices
of the two regional comm ssions and the International Tunnelling Association

(1 TA). The workshop, in which 40 international experts participated,
denonstrated, inter alia, that anmong the different nethods of tunnelling that
are possible, the tunnel boring nmachine is best suited to a tunnel under the
strait.

31. Anot her workshop, on the nethodol ogy for establishing the costs of the
construction of tunnels bored with tunnel boring nmachi nes, was held at Vienna on
11 April 1997 on the occasion of the 1997 world congress of the Internationa
Tunnel | i ng Associ ati on



