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In February 2015, the Gozo Business Chamber and Transport Malta commissioned E-Cubed Consultants 

to conduct a study on the economic and financial feasibility of alternative solutions towards providing 

connectivity between the Island of Gozo and the main Island of Malta. 

E-Cubed Consultants is pleased to present this report as part of the deliverables of this assignment. 

It contains a non-technical exposition of the key findings of this research, which availed itself of a number 

of data and information sources including published reports, expert opinions and field visits. 

The research was led by Dr Gordon Cordina supported by Amanda Borg and Stephanie Vella, for E-Cubed 

Consultants. 

This work is a testament to the foresight and industriousness of a number of protagonists involved in 

the promotion of the socio-economic development of Gozo within the vision of its key role in making a 

marked impact on national economic growth. It is augured that this research delivers an effective contri-

bution towards these efforts.

Preamble 

GORDON CORDINA

Lead Author

September 2015
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Executive Summary 

THE OBJECTIVES OF THIS STUDY ARE:

TO ESTIMATE THE ECONOMIC AND FINANCIAL BENEFITS AND COSTS ASSOCIATED WITH 

THE ESTABLISHMENT OF A PERMANENT LINK BETWEEN GOZO AND MALTA ON THE BASIS 

OF AVAILABLE TECHNICAL STUDIES

TO ESTABLISH, WITH RESPECT TO EACH OF THE OPTIONS CURRENTLY BEING CONSIDERED 

FOR THE ESTABLISHMENT OF SUCH LINK, WHETHER

• THE OPTION IS FEASIBLE FROM THE ECONOMIC PERSPECTIVE, THAT IS TAKING INTO 

CONSIDERATION THE WIDE IMPACTS ON THE GOZO ECONOMY AND THAT OF MALTA;

•  THE OPTION IS FEASIBLE FROM THE FINANCIAL PERSPECTIVE, THEREBY BEING POTENTIALLY 

IMPLEMENTABLE THROUGH PRIVATE SECTOR INVESTMENT - OTHERWISE, THE EXTENT OF PUBLIC 

SECTOR SUPPORT THAT THE OPTION WOULD REQUIRE IS ESTIMATED.

The socio-economic analysis presented in this 

report highlights that the island of Gozo fares 

worse than the national average on a number 

of indicators due to insurmountable obstacles 

related to smallness, double insularity and pe-

ripherality problems. In this respect, increased 

connectivity through a permanent link between 

Malta and Gozo contributes to reducing the gap 

in the socio economic standing between the 

two islands.  This view is supported by the lit-

erature relating to islands in Europe that present 

a high-level positive economic impact when a 

fixed link is established. In the specific context 

of this study, the link has significant potential 

to promote economic development at the na-

tional level, owing to the fact that the economy 

of Gozo effects a significant contribution to the 

national total, estimated at around 6%. This has 

the potential to increase further as the regional 

economy attains convergence with the national 

economy.

For the purposes of this analysis, three different 

options are considered as follows:

Option 1:  Business as usual - a baseline scenario;

Option 2:  Project scenario: Linking both islands 

by means of a bridge;

Option 3:  Project scenario: Linking both islands 

through the sub seabed tunnel scenario.

1. 

2. 
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The Baseline scenario entails that the current 

ferry system is maintained, expanding organical-

ly to meet trend demand growth.  The same level 

of service and contribution to economic perfor-

mance is expected to take place.  Replacement 

investment of €120m is required by (at the very 

latest, and probably earlier than) 2030, whilst 

OPEX is estimated at an average of €21 million 

per annum including fuel.

The Bridge scenario involves the development 

of a single two-lane carriageway as per specifi-

cations set in ‘Malta-Gozo Link Feasibility Study, 

China Communications Construction Company 

(CCCC), April 2014’.  The marine bridge length is 

estimated at 5.2 km.  The project alignment is 

the Optimized East route which links the south-

east corner of Gozo across the channels “Il-Fliegu 

ta’ Kemmuna” and “Il-Fliegu ta’ Ghawdex” across 

the channels, ending at the northeast corner 

of Malta.  There are various advantages associ-

ated with the Optimized East route namely the 

relatively low construction costs, no encroach-

ment into Comino Island, shallow water depth, 

far from the ferry route, low waves, superior aes-

thetics and far from the sea plane landing area.  

At the two shores, the proposed route which will 

be the main access between the two islands will 

connect to the national road network via link 

roads to guarantee rapid transportation be-

tween the two islands.  This option is expected 

to increased traffic as well as economic activity.  

CAPEX is estimated at €800 million (excl. taxes) 

and OPEX at 0.5% of CAPEX.

This sub-seabed tunnel option involves a road 

tunnel link with a single two-lane carriageway 

plus an additional lane, 10-12 km in length, in-

volving a 100 m depth, with at least 50m rock 

cover.  This would for example take the form of 

Option 3 presented in the EU Jaspers Programme 

report  publ ished by Transport  Malta 1. 

This option is expected to result in increased 

traffic and more economic activity as per CCCC 

study and better emissions performance.  CAPEX 

is estimated at an absolute maximum of €300 

million (excl. taxes). 

The economic analysis presented in this report 

is based on the above-mentioned costs and the 

following factors:

-   effects of traffic flows on economic activity in Gozo;

-   effects on vehicle travel and waiting times;

-   implications for the costs of fuel used;

-   climate change and pollution effects.

Other elements which are not considered in the 

evaluation of fixed link projects, and which un-

derstate their net economic contribution, par-

ticularly that of the sub-seabed tunnel include:

-   second and further round socio-economic wel-

fare on the Maltese population in general;

-   hedonic effects (landscape, experiential enjoy-

ment, etc);

- creation of mineral resources and further 

transport network effects (ports, roads, public 

transport);

-  innovative elements of project development in 

a Mediterranean context.

From an economic perspective, the tunnel is the 

preferred option since it provides the highest 

economic benefit, followed by the bridge option. 

The Table below details average annual values 

for incremental benefits produced under the 

bridge and tunnel options as compared to the 

baseline scenario.

1   http://www.transport.gov.mt/transport-strategies/strategies-policies-actions/transport-strategies-in-development/
malta-gozo-fixed-link
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This does not include second-round and input-

output  effects which would benefit the economy 

at the regional and national levels.

The relative preference between bridge and tun-

nel would be reversed with a €5.30 additional 

welfare per trip for the bridge and a €205 million 

increase in tunnel CAPEX.

From a financial perspective, the tunnel ranks 

first as the most financially feasible option re-

quiring no public financing, followed by the 

business as usual case.  For the bridge, which 

ranks last from a financial perspective, to be-

come financially feasible without need for public 

expenditure, toll prices would have to rise by at 

least 90%, with important adverse effects on use 

and consequent economic benefits.

The average annualised economic benefits form 

the tunnel option are estimated at €30.9 million, 

of which around two-thirds is related to an in-

crease in GDP from enhanced economic activ-

ity. The total benefits from the bridge option are 

some €10.3 million per annum less than those 

from the tunnel option, mainly due to the signifi-

cantly higher capital costs of the bridge, and to a 

lesser extent, the less favourable environmental 

performance. In this regard, it is to be noted that 

the fixed link options present net environmen-

tal benefits in spite of the increased economic 

activity, mainly due to the replacement of more-

polluting shipping activity.

The directly-increased GDP element from the es-

tablishment of any one of the fixed link options 

amounts to around 5% of the GDP of Gozo and 

around 0.3% of the total national GDP. 

AVERAGE ANNUALISED VALUES OF ECONOMIC BENEFITS FOR FIXED LINK OPTIONS 
RELATIVE TO THE BASELINE SCENARIO (€)

Bridge Option Tunnel Option

Investment costs (net of residual) ( 1 9 , 4 4 9 , 0 4 4 ) ( 5 , 9 2 8 , 1 8 5 )

Savings in Operational Costs 1 2 , 1 1 5 , 0 5 1 8 , 5 0 4 , 0 1 4

Increase in GDP 2 0 , 8 3 4 , 7 8 2 2 0 , 8 3 4 , 7 8 2

Reduction in Travel Time 6 , 2 2 7 , 6 0 2 6 , 2 2 7 , 6 0 2

Fuel Costs and Pollution effects 8 8 3 , 4 6 5 1 , 2 9 6 , 6 0 7

Total 20,611,857 30,934,820
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3.  Finalisation of contractual arrangements, fi-

nancing, land requisition, resource mobilisation, 

operational plans (including risk contingencies)

4. Planning issues for development, waste and 

water management, environmental effects, etc.

The normal estimated implementation time in-

cludes approximately two years for preparation 

and planning and approximately three years for 

development.

The way forward following the conclusions of 

this study is recommended to include the follow-

ing actions:

1.  Geological investigation by specialised exper-

tise leading to determination of: 

•  tunnel placing, entrances and route

•  refined cost estimations

2.  Finalisation of technical characterisations, 

costs, project timelines and risks based on 

International Tunnelling Group methodology
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perspective, that is taking into consideration  

the wide impacts on the Gozo economy and that 

of Malta

•  the option is feasible from the financial per-

spective, thereby being potentially implementa-

ble through private sector investment and if not, 

the extent of public sector support that the op-

tion would require is estimated

1.1 RESEARCH APPROACH

This study is based on the fundamental premise 

that there are socio- economic disparities be-

tween the Island Region of Gozo and the Main 

Island of Malta resulting from smallness, double 

insularity, peripherality as well as an unrealised 

potential, the resolution of which would be ben-

eficial to Gozo and to the country as a whole.  

The research approach is consequently sub-di-

vided in two sections as follows:

1.  A review of the way in which connectivity con-

straints are limiting the socio-economic devel-

opment of Gozo and how such constraints would 

continue to impinge negatively in future.  The 

benefits to be potentially reaped by improving 

connectivity are consequently discussed at the 

end of Chapter 2 of this document supported, by 

relevant data from studies in other countries.

2.  An estimation of the socio-economic ben-

efits of the establishment of a permanent link 

between the islands is presented in Chapter 3 of 

this document.  The methodology applied is con-

sistent with the Guidelines for the Undertaking of 

Cost Benefit Analysis for Investment Projects is-

sued by DG Regio.  

1.  Introduction
The Island Region of Gozo, located at the north-

ern part of the Republic of Malta is characterized 

by a number of inherent characteristics including 

smallness, double insularity and peripherality.  

Present transportation is mainly by car ferries2. 

The ferry journey involves relatively long waiting 

times whilst the service may be subject to inter-

ruptions on account of inclement weather.  

The presence of the above-mentioned charac-

teristics constrain the economic development 

within the island of Gozo, and of that of the en-

tire national economy of which Gozo accounts 

for close to 6%.  This calls for specific interven-

tions such as the establishment of a permanent 

link between the two islands.  These interven-

tions would be intended to rectify market fric-

tions and barriers which inevitably restrict the 

development and the potential of the Gozitan 

economy. Connectivity between the two islands 

will be strengthened with the implementation of 

a permanent link, promoting regional and na-

tional socio-economic development by reducing 

travel time.

The objectives of the Economic Cost Benefit 

Analysis as presented in this study are:

1.  To estimate of the economic and financial 

benefits and costs associated with the estab-

lishment of a permanent link between Gozo and 

Malta on the basis of available technical studies

2.  To establish, with respect to each of the op-

tions currently being considered for the estab-

lishment of such link, whether:

•  the option is feasible from the economic  

2   In the past, there were various options for reaching the island.  A seaplane service once operated from 
Valletta to Mgarr harbour, but its operations are currently “suspended until further notice”. 
Similarly, a helicopter service which connected the two islands ceased operations in 2006.
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1.2 RESEARCH METHODOLOGY

Based on this approach, the methodology fol-

lowed in this study includes the following 

elements:

1.   A review of published/publishable available 

studies pertaining to options for the undertak-

ing of a permanent link between the islands, pre-

sented in Chapter 3 of this document, including:

•   Prel iminar y Analysis  of  Tunnel Link 

Options Between Malta and Gozo, JASPERS 3 

•  Malta-Gozo Link Design Proposal, China 

Communications Construction Company 4  

 

•  SINTEF/NTNU Presentation (June 2011)  5

2.  The consideration of each option with re-

spect to cost and benefits over a 100-year 

horizon so as to evaluate its net economic 

benefits to determine whether the option 

is justifiable in terms of its costs relative to 

the overall benefits to be generated to the 

Maltese economy, also presented in Chapter 3 

3.  The consideration of each option with re-

spect to its financial feasibility from a private 

investment perspective, presented in Chapter 4 

4.  The estimation of public support which may 

be needed for the undertaking of each option, 

also presented in Chapter 4 of this document.

1.3 ELEMENTS OF THE COST BENEFIT 
METHODOLOGY

Following the above-mentioned guidelines, the 

Cost Benefit Methodology takes into considera-

tion benefits from an incremental approach over 

a 100 year-period using constant 2015-2020 pric-

es.  It takes consideration cost savings through 

the replacement of the present system of trans-

port between islands as well as the effects of in-

creased transport flows, including the establish-

ment of new economic activities and the effects 

of reduced congestion.  

Furthermore, the potential for revenue genera-

tion is considered, taking into account afford-

ability issues, sustaining the socio-economic 

development of Gozo as well as a level playing 

field for the free flow of goods, services and in-

vestment capital.  

3 Jaspers – Lot 4 Transport and Urban Infrastructue Framework agreement for TA to Jaspers beneficiary  countries
4 Malta-Gozo Link Design Proposal, March 2014
5  Experience with sub sea tunnels in Nordic countries, SINTEF Building and Infrastructure
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2. g ozo: 
Disparit ies within  
the National Context
and Potential
for Development
The facts presented in the forthcoming analysis provide a snapshot of achieve-

ments and challenges that characterise Gozo and its population, which emerges 

from offical statistical sources as well as from a number of studies and surveys.

 This section presents development gaps between the two regions spanning from 

2008 to date, resulting in the main from connectivity problems, and reflecting in 

good part the lack of a fixed link between mainland Malta and Gozo. This analysis 

is based on latest available information to the extent possible. 
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This in itself is indicative of the fact that 

Gozo is an important element in the na-

tional economy, with growth potential which 

is however yet to be adequately realised. 

As illustrated in Figure 2.1, the contribution of 

Gozo to national GDP in 2013 was lower than 

that in 2009, because the average growth rate 

of GDP in the main Island of Malta, which aver-

aged 4.9% per annum, over the period 2009 to 

2013 surpassed the average growth rate for Gozo, 

which amounted to 3.9% per annum.  

2.1 ECONOMIC DEVELOPMENTS

The Island Region of Gozo was home to an esti-

mated 31,468 persons at the end of 2013, which 

constituted 7.4% of the national total6. This  

figure is based on the Census exercise of 20117.

  

The GDP, at market prices, produced in the Island 

Region of Gozo in 2013 amounted to €385.8 mil-

lion, equivalent to 5.1% of the national total .  

Thus, while the population of Gozo constituted 

7.4% of the national total in 2013, output and in-

come produced in the Island Region amounted 

to 5.1% of the national total.

6  National total refers to the total for Malta and Gozo    7  Gozo in Figures 2014, NSO   
8   Regional Statistics, NSO   9  Gainfully Occupied population, NSO   

5 , 4  %

5 , 3  %

5 , 2  %

5 , 1  %

5 , 0  %

2 0 0 9 2 0 1 0 2 0 1 1

Y e a r

2 0 1 2 2 0 1 3

FIGURE 2.1 – SHARE OF GOZO GDP WITHIN NATIONAL TOTAL

Source: Regional data, NSO
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Island Region is an even stronger one. Due to re-

duced employment opportunities, Gozo has a lower 

employment rate out of the population as well 

as a higher proportion of dependent population, 

in part reflecting young workers seeking more re-

munerative employment elsewhere. Furthermore, 

there is a higher concentration of lower income 

households in Gozo.  In fact, average household 

disposable income in Gozo stood at €20,618 

in 2012 whilst that in Malta stood at €22,379 12. 

An assessment of the productivity per worker 

between Malta and Gozo as shown in Figure 2.2 

indicates that the average productivity level continues 

to be lower in Gozo. Average productivity is higher in 

the Financial and real estate sector due in good part to 

the imputed value in the national accounts for vacant 

property in Gozo which is considered to earn rent.   

The employment rate of inhabitants in 2014 stood 

at 42% in Gozo in comparison to 47% in Malta9. In 

2013, the productivity per worker in Gozo stood 

at €30,636 whilst that in Malta stood at €34,231 

which means that the productivity of each job 

in Gozo is estimated at 89% that of Malta10.  Per 

capita annual output in Gozo in 2013 is estimated 

at €12,26911. This is just under 70% of the aver-

age for Malta and 60% of the EU average, with 

little evidence, that Gozo is tending to catch up. 

Indeed, labour productivity in Gozo is estimated at 

89% that of the national economy, but per capita 

incomes earned are just under 70%, due to a lower 

employment rate out of the total population.  It 

thus appears that while job productivity is a priority 

concern in closing the development gap between 

Malta and Gozo, the creation of jobs within the 

10 Regional Statistics and Gainfully Occupied population, NSO
11 Gozo in Figures 2014, NSO and Regional Statistics, NSO
12  Gozo in Figures 2014 based on SILC, NSO

Total

Other services

Financial, real estate etc...

Tourism, retail, etc...

Construction

Industry

Agriculture and fisheries

Malta             Gozo 0%   20%   40%   60%   80%   100%   120%   140%

FIGURE 2.2 - PRODUCTIVITY LEVELS IN GOZO IN RELATION TO MALTA (2013)
Source: NSO Regional statistics and Gainfully Occupied Population
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The output composition for the economy of Malta agriculture and fisheries 2%; industry 13%; construction 

4%; tourism, wholesale and retail 22%, real estate renting, financial and business services 14% and other 

services including the public sector 45%.

Agriculture and Fisheries

Industry

Construction

Tourism, retail, etc.

Financial, real estate tc.

Other services 

2%

4%

22%

13%

14%

45%

Source: Regional data, NSO

FIGURE 2.4 – OUTPUT COMPOSITION: MALTA (2013)

Source: Regional data, NSO

FIGURE 2.3 – OUTPUT COMPOSITION: GOZO (2013)

Agriculture and Fisheries

Industry

Construction

Tourism, retail, etc.

Financial, real estate tc.

Other services 

5%

10%

7%

24%

15%

38%

As illustrated in Figure 2.3, the output composition of the economy of Gozo as at 2013 was as follows: ag-

riculture and fisheries 5%; industry 10%; construction 7%; tourism, wholesale and retail 24%, real estate 

renting, financial and business services 15% and other services including the public sector 38%. 
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The analysis of the distribution of full-time  

employment confirms that in 2012, the average 

number of jobs in Gozo stood at 6% that in Malta, 

as illustrated in Table 2.1.  The shaded area of the 

Table indicates the sectors of activity in which 

employment in Gozo was significantly more pro-

nounced as compared to the average rate of 6%, 

that is, the areas of activity in which Gozo is rela-

tively overweight when compared to the employ-

ment distribution in mainland Malta. 

The sectors in which Gozo is relatively strong 

in employment share are subject to situations 

where the Island Region enjoys a comparative 

advantage relative to mainland Malta, or where 

the sectors are employing close to minimum 

critical masses of employment levels which 

translate into relatively high percentage shares. 

An important finding from this analysis is the lack 

of jobs in Gozo in services which are of a higher 

value added nature, including, amongst others 

Financial and insurance activities; Professional, 

scientific and technical activities; Administrative 

and support service activities; and Arts, en-

tertainment and recreation. In each of these 

sectors, the jobs in Gozo amount to between 

3% and 5% of the jobs in the main Island.   

 

These sectors are at face value not susceptible to 

transport costs from a financial perspective, but 

have nonetheless tended to agglomerate on the 

main Island in part due to the easier and quicker 

access to clients, employees, and to the principal 

hubs of economic and social activity in general. 

In terms of sectoral performance, the following 

issues are relevant:

-  agriculture and fisheries contribute more to the 

Gozitan economy than on a national basis whilst 

the contribution of industry to the GDP in Gozo is 

less than that in the national economy;

-  construction is more important to the Gozitan 

economy than to the national economy; 

-  the aggregate of tourism, wholesale and retail and 

transport and real estate are equally important in the 

Gozitan and in the national economies, but whereas 

in Malta tourism plays a more important role, the 

element of real estate, which includes a compo-

nent of imputed rent, is more prevalent in Gozo; 

-  the personal services activity in Gozo is not as 

developed as that in Malta, which has in recent 

years expanded due to the establishment of 

remote gaming activities;

-  on the other hand, public sector activities have 

a higher weight in economic activity in Gozo.

Compared to the national economy, activity in Gozo 

is more dependent on agriculture and construc-

tion, and has more potential to develop services 

activities. This pattern is consistent with the obvious 

disadvantages which Gozo has in manufacturing 

and services activity in view of connectivity issues, 

transport costs and economic scale. It also reflects a 

number of natural advantages in agriculture, includ-

ing the availability of land and farming population.
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Malta Gozo Gozo: 

Malta
Economic Sector Jobs Rank Jobs Rank

Agriculture, forestry and fishing 1 , 6 1 6 1 5 4 6 8 9 2 9 %

Mining and quarrying 2 4 6 1 9 4 5 1 9 1 8 %

Water supply: sewage, waste 

management and remediation activities

1 , 3 0 1 1 7 1 6 8 1 5 1 3 %

Real estate activities 8 8 7 1 8 9 6 1 7 1 1 %

Public administration and defence:  

compulsory social security

9 , 7 0 3 6 8 0 5 6 8 %

Construction 1 1 , 2 4 8 5 9 2 7 3 8 %

Education 1 2 , 8 9 2 3 1 , 0 1 4 2 8 %

Human health and social work activities 1 1 , 5 6 3 4 9 0 8 5 8 %

Accomodation and food service activities 9 , 1 0 0 7 7 0 0 7 8 %

Wholesale and retail trade: repair of 

motor vehicles and motorcycles

2 1 , 7 3 8 1 1 , 3 2 5 1 6 %

Transportation and storage 8 , 5 7 9 8 4 7 0 8 5 %

Manufacturing 1 9 , 1 5 6 2 9 1 1 4 5 %

Arts, entertainment and recreation 3 , 7 4 3 1 3 1 7 4 1 3 5 %

Other service activities 2 , 9 5 1 1 4 1 2 5 1 6 4 %

Financial and insurance activities 6 , 7 6 5 1 1 2 8 5 1 1 4 %

Administrative and support 

service activities

7 , 6 0 3 9 3 0 4 1 0 4 %

Information and communication 4 , 8 3 6 1 2 1 7 4 1 3 4 %

Professional, scientific and 

technical activities

7 , 4 8 0 1 0 2 4 6 1 2 3 %

Electricity, gas, steam, and air 

conditioning supply

1 , 5 2 1 1 6 4 6 1 8 3 %

Total 142,928 9,191 6%

TABLE 2.1: SECTORAL DISTRIBUTION OF FULL-TIME JOBS WITHIN REGIONS (2012)
Source: NSO; Gainfully Occupied Population
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some impact on spending. Thus, the seasonality 

in tourism for the entire economy, which tends 

to be magnified for Gozo, would generate even 

stronger effects in terms of the seasonality of 

employment.  

A lower propensity for Gozo to attract foreign 

direct investment.  In 2011, the stock of foreign 

direct investment in mainland Malta stood at 

over €12bn in Malta, as compared to just over 

€5m in the Island Region of Gozo13.  This in part 

reflects investment in the financial services sec-

tor, whose activities are mostly concentrated 

in mainland Malta.  It is clear that connectivity 

issues have implications on capital investment 

resources in Gozo.  

The table below presents indications of the Extent 

of Access Problems faced by the economy of Gozo 

which are viewed as a critical deterrent to invest-

ment.   Higher average travelling times are appli-

cable to Gozo from a number of different points 

such as the airport and seaport, in comparison to 

Malta.  For example, the average travelling time 

from the airport is estimated at 17.2 minutes for 

Malta in comparison to 94.1 minutes for Gozo 

which takes much longer due to the ferry cross-

ing.  This results in a 546% higher average travel-

ling time for Gozo when compared to Malta.  

The lower rate of job creation within the Island 

Region, and the lower productivity of jobs in 

Gozo relative to mainland Malta may be ascribed 

to a number of factors including:

A lower rate of capacity utilization in Gozo. 

An example of this is the lower rate of hotel oc-

cupancy in the tourism sector in Gozo as well as 

a lower ratio of hotel bed-nights per inhabitant 

when compared to mainland Malta.  In 2014, 

hotel bed-nights amounted to 7.9 nights per in-

habitant in Gozo whilst that for Malta stood at 

18.9 bed-nights13.  Consequently, in 2013 utiliza-

tion of hotel bed places stood at 52% in Gozo in 

comparison to 60% for Malta.  

A more pronounced pattern of seasonality 

in economic activity in Gozo. This may be dis-

cerned through higher seasonal fluctuations 

in tourism hotel occupancy rates and in over-

all employment levels in the Island Region.  In 

this regard, it is to be observed that the tourism 

sector generates a number of multiplier effects 

in the Maltese economy, spilling over to other 

sectors including wholesale and retail and trans-

port.  These effects may be even stronger on the 

economy of Gozo, which is dependent on tour-

ist day visitors, which would not impact on the 

accommodation activities, but would exercise 

13  NSO Tourstat
14  Finance Minister Tonio Fenech in reply to a Parliamentary Question raised 
by Anton Refalo as reported in The Times, July 6, 2012.
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Access and Peripherality Malta Gozo Gozo: 

Malta

Average travelling time (mins) from airport 1 7 . 2 9 4 . 1 5 4 6 . 6 %

Average travelling time (mins) from passenger seaport 1 5 . 4 9 2 . 1 5 9 7 . 3 %

Average travelling time (mins) from cargo seaport 2 3 . 6 1 0 6 . 1 4 5 0 . 6 %

Average travelling time (mins) from governance hub 1 8 . 0 9 7 . 1 5 4 0 . 2 %

Average travelling time (mins) from entertainment hub 1 9 . 8 8 2 . 1 4 1 4 . 9 %

Average travelling time (mins) from commercial hub 1 8 . 0 8 6 . 1 4 7 9 . 1 %

Percentage of homes with access to Internet 8 0 . 0 7 1 . 0 8 8 . 8 %

TABLE 2.2 – ACCESS AND PERIPHERALITY OF THE GOZITAN ECONOMY

to the absence of a profit element in public sec-

tor activities.

The lack of activity in Gozo within the major 

areas of growth for the entire economy of Malta 

over recent years, including financial services 

and remote gaming activities, is illustrated in the 

Table below.

Higher dependence on public sector employ-

ment. Latest available data on this regard relates 

to 2013, when public sector employment on the 

Island Region of Gozo stood at 39% of the total, 

as compared to 27% in mainland Malta15.  While 

contributing to the generation of employment in 

Gozo, this factor tends to reduce the productivity 

levels of employment in Gozo, due in major part 

15  Source: Gozo – A Social and Economic Study, NSO
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Mainland 
Malta

Gozo Total

Gaming Sector

Licenced Operators 3 3 0 3 3

Service Providers 1 4 0 1 4

Total 4 7 0 4 7

Financial Sector

A cco u n t i n g  /  Au d i t i n g 6 7 1 6 8

Banking 2 9 0 2 9

Corporate Services 9 6 1 9 7

Fund Management 4 0 0 4 0

Independent Advisors 2 6 1 2 7

Public Institutions 1 0 1

Insurance 2 7 0 2 7

Investment Services 3 3 1 3 4

Legal Services 2 9 0 2 9

Management Consultants 6 0 6

Pensions 1 0 0 1 0

Trusts 5 9 0 5 9

Tax Services 1 1 0 1 1

Total 4 3 4 4 4 3 8

TABLE 2.3:  THE REGIONAL DISTRIBUTION OF FINANCIAL SERVICES AND GAMING 
ACTIVITIES IN 2012
Sources: Malta Remote Gaming Council website http://www.mrgc.org.mt/members.asp;
Finance Malta website list of members http://www.financemalta.org/members
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with exports of goods to GDP amounting to 3% in 

2011 for Gozo in comparison to 36% for Malta16.  

Furthermore, access issues are having impacts 

on activities which should be less dependence 

on physical transport.  In fact as highlighted pre-

viously in 2012, there were a total of 4 firms in 

financial services in Gozo whereas in Malta these 

amounted to 430.  

Patterns of economic activity in Gozo have a num-

ber of implications on human resources.  In 2011, 

inhabitants in employment stood at 13,200 result-

ing in a shortfall of 1,400 persons when compared 

to the employment rate in Malta17. An estimated 

1,200 persons commute on a daily basis from 

Gozo to Malta and back in order to work18.

The migration of younger, higher skilled  

individuals from Gozo to mainland Malta. 

A significant number of young Gozo residents 

who are University graduates work in Malta.  

The facts presented so far highlight the econom-

ic manifestations of double insularity and access 

problems underpinned by three fundamental is-

sues namely: smallness, detachment from core 

economic and social activity and unexploited 

potential. 

Further manifestations of access problems are 

evident through the fact that activity in Gozo is 

less export-oriented than that in the main Island 

16  NSO Regional Statistics
17 Author’s estimates
18  Ministry for Tourism, The Contribution of the Tourism Industry to the Maltese Economy (March 2015)
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to 40.4 years than that for mainland Malta.  There 

is also a higher proportion of dependent popula-

tion relative to the main Island of Malta.  This is 

shown in Figure 2.5 which illustrates that Gozo 

has a higher dependency ratio 19  and old-age de-

pendency ratio 20 than Malta.  

The decline in fertility can be observed to occur within 

the national economy as the population in the 

Maltese islands for the 0-24 age cohort is expected to  

decline by 9,843 persons in 2011 compared to the 

2005 level reflecting lower fertility rates.  On the con-

trary, the 25-49 age cohort in Malta registers an increase 

when compared to the 2005 level by 1,922 persons. 

2.2 DEMOGRAPHIC AND SOCIAL 
DEVELOPMENTS

A demographic analysis based on the age distri-

bution shows that the population of Gozo has a 

higher average age at 41.7 years in comparison 

The reduction in the population aged 0-49 years 

in Gozo is expected to reach 1,400 persons in 

2011 compared to the 2005 level, as illustrated 

in the table below.  This decline is expected to 

reach 1,700 in 2013 21, in comparison to the 2005 

level.  This reduction reflects lower fertility rates 

as well as persons moving from Gozo to Malta. 

6 0

5 0

4 0

3 0

2 0

1 0

0

Malta             Gozo D e p e n c e n c y  r a t i o O l d - a g e  D e p e n c e n c y  r a t i o

FIGURE 2.5 – DEPENDENCY RATIO AND OLD-AGE DEPENDENCY RATIO
Source: Census of Population 2011  

19  Sum of population aged 0-14 and 65+ as a percentage of the working-age population (15-64)
20  Population aged 65+ as a percentage of the working-age population (15-64)
21  NSO, Gozo in Figures 2015
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Gozo

Age cohort 2005 %of pop. 2011 %of pop. Change

0-14 5 , 4 1 6 1 7 % 4 , 5 4 8 1 4 % -  8 6 8

15-24 4 , 4 8 1 1 4 % 4 , 2 9 6 1 4 % -  1 8 5

25-49 1 0 , 0 0 3 3 2 % 9 , 6 5 6 3 1 % -  3 4 7

50-64 6 , 2 1 2 2 0 % 7 , 0 6 5 2 3 % 8 5 3

65+ 4 , 9 4 1 1 6 % 5 , 8 1 0 1 9 % 8 6 9

Total 3 1 , 0 5 3 1 0 0 % 3 1 , 3 7 5 1 0 0 % 3 2 2

Malta

Age cohort 2005 %of pop. 2011 %of pop. Change

0-14 6 8 , 9 6 3 1 7 % 6 1 , 7 2 8 1 5 % -  7 , 2 3 5

15-24 5 8 , 2 4 0 1 4 % 5 5 , 6 3 2 1 3 % -  2 , 6 0 8

25-49 1 3 9 , 5 3 0 3 5 % 1 4 1 , 4 5 2 3 4 % 1 , 9 2 2

50-64 8 1 , 8 2 5 2 0 % 9 0 , 4 3 7 2 2 % 8 , 6 1 2

65+ 5 5 , 4 8 1 1 4 % 6 8 , 1 8 3 1 6 % 1 2 , 7 0 2

Total 4 0 4 , 0 3 8 1 0 0 % 4 1 7 , 4 3 2 1 0 0 % 1 3 , 3 9 3

TABLE 2.4 – POPULATION AGE STRUCTURE IN GOZO
Source: Census of Population 2005 and 2011

TABLE 2.5 – POPULATION AGE STRUCTURE IN MALTA
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This difference has tended to be more accentu-

ated for women, in whose case the regional gap 

stands at just under 140% and has tended to 

widen over the years. 

2.2.1 EDUCATION ATTAINMENT

In 2011, 56% of the population in Gozo (aged 15 

years and over) have a secondary level of attain-

ment in comparison to 62% for the national av-

erage.  Furthermore, 28% of the Gozitan popula-

tion had a level of education achievement that is 

above that of post-secondary in comparison to 

a national average of 31%.  It can be noted that 

national averages for secondary education at-

tainment and above are slightly higher than that 

for Gozo.

Educational attainment increases for both Gozo 

and the national average for the younger gen-

eration as nowadays it is mandatory for students 

to complete secondary education whilst an in-

creasingly larger share of young people are pur-

suing further and higher education. 

Attainment levels for the 20-39 age cohort are 

higher than that for the total population aged 

15+ for both Malta and Gozo as the younger gen-

eration is increasingly remaining at school till 

secondary level and pursuing further and higher 

levels of education.  

As illustrated in the Table below, the number of 

Gozitan students graduating from the University 

of Malta in 2014 was 1% of the total Gozitan pop-

ulation, compared to a national average of 0.8%. 

These demographic shifts in Gozo reflect inad-

equate economic opportunities, which would 

likely curtail investment, potentially creating a 

vicious circle of de-gentrification.

The combination of economic and demographic 

considerations reviewed so far are leading to a 

situation of lower household disposable income 

in Gozo as highlighted earlier on.  The relatively 

low participation of females in the labour market 

is one of a national character, which is imping-

ing on Gozo to a larger extent than in mainland 

Malta.  A further concern for women residing 

in Gozo and participating in the labour force is 

the fact that a significant number work in Malta.  

Reasons behind this include the following: 

-  the fact that younger women tend to be better 

educational achievers whose career aspirations 

would not be fulfilled through the limited oppor-

tunities available on the Island Region of Gozo;

-  women residing in Gozo tend to qualify as 

teachers with the hope of being offered a job 

within the Island Region, which hope is being 

frustrated by their relatively large number as 

compared to the job opportunities available;

-  perceptions and values affecting the mentality 

of employers in Gozo, which may view males as 

being the main breadwinners within a family.

Women in this situation would later in life often 

establish themselves permanently on the main 

Island, or return to Gozo in a career which may 

be below their abilities and aspirations.

According to the Labour Force Survey, the un-

employment rate in Gozo has stood at around 

120% that in mainland Malta over the years 
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2.3 CASE STUDY FROM ISLANDS IN THE EU

This section focuses on comparing the economic 

performance of islands in Europe that have fixed 

links with the mainland with others that do not.  

Findings conclude that Islands with fixed links 

are more densely populated, enjoy higher rates 

of population growth, benefit from increased 

employment rates as well as a lower share of 

employment in the public sector.  This supports 

the analysis presented in the previous section 

which calls for the establishment of a permanent 

link between the two islands in  order to narrow 

the development gap between Gozo and the na-

tional economy.

A summary of findings from these case studies is 

illustrated in Table 2.7 below. 

 

2013 Gozo Total

Population 3 1 , 4 4 6 4 2 5 , 3 8 4

Graduates 3 2 7 3 , 5 8 5

Graduates as a share of population 1 . 0 % 0 . 8 %

TABLE 2.6 SHARE OF GRADUATES OUT OF POPULATION BY DISTRICT 
Source: Gozo in Figures 2015 & UOM

This analysis indicates that the population is 

generating tertiary level graduates at par, if not 

more than the national average.  A number of 

them are in the Science and Technology field 

but these tend to not be employed within the 

Island Region, or leave Gozo entirely. A number 

of graduates seek opportunities in Teaching as 

this is perceived to result in a potential job with-

in Gozo, although this is probably misconceived 

given the de-gentrification that is taking place. 

This is especially true for women. There is how-

ever a potential to divert these students towards 

Science and Technology subjects in general and 

Information and Communications Technology in 

particular, should there exist job opportunities 

in Gozo. It furthermore appears that education 

levels in areas where Gozo has a traditional vo-

cation, including Tourism, remain relatively low. 
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•   While the population of Gozo constituted 7.4% 

of the national total in 2013, output and income 

produced in the Island Region amounted to 5.1% 

of the national total

•   Labour productivity in Gozo is estimated at 89% 

that of the national economy, but per capita in-

comes earned are just under 70%, due to a lower 

employment rate out of the total population

•   Compared to the national economy, activity in 

Gozo is more dependent on agriculture and con-

struction, and has more potential to develop ser-

vices activities in line with the Maltese economy

•   Gozo has a lower ratio of hotel bed-nights per 

inhabitant as well as lower utilization of bed 

places

Islands in the EU WITH 
fixed links to mainland

Islands in the EU 
WITHOUT fixed links 

to mainland

Number of islands 6 7 2 2 5

Population (m) 4 . 7 1 5 . 5

Population density (persons / km2) 1 . 0 % 0 , 8 %

Population growth 3 . 6 % 1 . 0 %

Employment rate out of total 

population

3 5 . 3 % 2 9 . 6 %

Share of public sector 

employment

9 . 3 % 1 2 . 4 %

2.4 CONCLUSION

The socio-economic analysis presented in this 

section highlights that the island of Gozo fares 

worse than the national average on a number of 

indicators due to insurmountable obstacles re-

lated to access and double insularity problems.  

In this respect, increased connectivity through 

a permanent link between Malta and Gozo 

contributes to reducing the gap in the socio 

economic standing between the two islands. 

This view is supported by the literature relating 

to islands in Europe that present a high-level 

positive economic impact when a fixed link is 

established.

A summary of the socio economic indicators pre-

sented in the above analysis is summarized below: 

TABLE 2.7 -  HIGH LEVEL ECONOMIC IMPACTS OF FIXED LINKS
Source: University of Geneva; Alterra, Wageningen University and Research Centre
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aspiration would not be fulfilled through the lim-

ited opportunities available on the Island Region 

of Gozo as well as not finding work as in the 

case of teachers. Women in this situation would 

later in life often establish themselves perma-

nently on the main Island, or return to Gozo in 

a career which may be below their abilities and 

aspirations

•   Education attainment by the Gozitan popula-

tion within the 15+ age cohort is lower than that  

for Malta however the proportion of graduates is  

relatively high in comparison to the nationa 

average. A number of them are in the S&T 

field but these tend to not be employed with-

in the Island Region, or leave Gozo entirely.  

A number of graduates seek opportunities in 

Teaching as this is perceived to result in a po-

tential job within Gozo, although this is prob-

ably misconceived given the de-gentrification 

that is taking place.  This is especially true for 

women.  There is a potential to divert these stu-

dents towards S&T subjects in general and ICT 

in particular, given the presence of job opportu-

nities in Gozo.

•   Gozo has lower exports of goods as well as a 

significantly lower amount of foreign direct in-

vestment in comparison to Malta.  The main 

reason for such a disparity is due to connectivity 

and transport problems

•   A significant number of the Gozitan employed 

population work in Malta and commute on a 

daily basis

•   The reduction in the population aged 0-49 

years is shrinking reflecting inadequate eco-

nomic opportunities in Gozo possibly curtailing 

further investment in the island

•   Higher average travelling times are applicable 

to Gozo than Malta from a number of strategic 

locations within the Maltese Islands such as the 

airport and seaport

•   A concern for women residing in Gozo and par-

ticipating in the labour force is the fact that a sig-

nificant number of young women work in Malta.  

This may be due to the fact younger women tend 

to be better educational achievers whose career 



27

3. t h e o pt i o n s
f o r co n n e ct i v i t y 
between Malta 
and Gozo
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this timeframe, hence the use of the residual 

value).  Furthermore, operations costs (OPEX) are 

taken into consideration.

The non-financial elements explained in further 

detail in Section 3.3 include effects of traffic 

flows on economic activity (Gross Value Added); 

Effects on vehicle travel and waiting time; Vehicle 

fuel costs; Climate change and air pollution ef-

fects as well as other externality effects.  

There are a number of economic effects which 

are not included in this study due to their lack 

of amenability to credible quantitative esti-

mation at this stage. These include second 

and further round socio-economic welfare ef-

fects on the Maltese population; hedonic ef-

fects; the creation of mineral resources; effects 

on transport networks, and the freeing up of 

valuable port resources. A fixed link project 

can also be viewed to be innovative within a 

Mediterranean context. In this respect, there-

fore, this study may be considered to present 

a conservative approach to the estimation of 

economic benefits of fixed link options, espe-

cially with respect to the sub-seabed tunnel. 

3.1 METHODOLOGY OF THE ANALYSIS

In line with the suggested approach outlined in 

the Commission Guidelines for the undertaking 

of Cost Benefit Analyses of Investment Projects, 

the preferred option for undertaking the project 

to rectify the connectivity issue identified in the 

previous chapter is derived through a formal op-

tions analysis.  

This chapter presents three available options 

and provides an evaluation of each through 

a full cost-benefit assessment approach entail-

ing consideration of financial costs as well as 

economic costs and benefits over the lifetime 

of the project. The preferred option is identified 

as the one which produces the best overall eco-

nomic results.  

The financial elements considered in each of the 

options comprise the investment costs (CAPEX), 

as well as the associated residual value which re-

fers to the value of the investment at the end of the 

twentieth operational year (the horizon of analy-

sis is considered to be a twenty year period, but 

costs and benefits would continue well beyond 
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China Communications Construction Company 

(CCCC), April 2014’. The Marine Bridge length is 

estimated at 5.2 km. The project alignment is the 

Optimized East route which links the southeast 

corner of Gozo across the channels “Il-Fliegu ta’ 

Kemmuna” and “Il-Fliegu ta’ Ghawdex” across 

the channels, ending at the northeast corner 

of Malta.  There are various advantages associ-

ated with the Optimized East route namely the 

relatively low construction costs, no encroach-

ment into Comino Island, shallow water depth, 

far from the ferry route, low waves, superior aes-

thetics and far from the sea plane landing area.

  

At the two shores, the proposed route which 

will be the main access between the two islands 

will connect to the national road network via 

link roads to guarantee rapid transportation be-

tween the two islands.  This option is expected 

to increased traffic as well as economic activity.  

CAPEX is estimated at €800 million (excl. taxes) 

and OPEX is projected under this option to be at 

0.5% of CAPEX.

3.2.3 OPTION 3: 
THE TUNNEL (SUB-SEABED) SCENARIO

This option involves a road tunnel l ink 

constructed sub-seabed involving a single two-

lane carriageway, plus an additional lane, 10-12 

km in length, involving a 100 m depth, with at 

least 50m rock cover.  This option is expected to 

result in increased traffic, more economic activ-

ity as per CCCC study and better emissions per-

formance. CAPEX is estimated at €300 million 

(excl. taxes). As discussed further on, this is twice 

the benchmark of €13,000 per m22 to be found in 

international studies.  

3.2 THE THREE STRATEGIC OPTIONS

For the purposes of this analysis, three different 

options are considered as follows:

Option 1: Business as usual - a baseline scenario; 

Option 2: Project scenario: 

Linking both islands by means of a Bridge;

Option 3: Project scenario: 

Linking both islands through the Tunnel sub  

seabed scenario

The results of the cost-benefit assessment that 

emanate from the three options are presented 

in Section 3.4.

3.2.1 OPTION 1:  
THE BASELINE - BUSINESS AS USUAL 
SCENARIO

The Baseline scenario is a scenario where the 

current ferry system is maintained, expanding 

organically to meet trend demand growth.  The 

same level of service and contribution to eco-

nomic performance is expected to take place.  

Replacement investment of €120m is required 

by (at the very latest, and probably earlier than) 

2030, whilst OPEX is estimated at an average of 

€21 million per annum including fuel.

3.2.2 OPTION 2 
THE BRIDGE SCENARIO

This option involves the development of a 

single two-lane carriageway as per specifica-

tions set in ‘Malta-Gozo Link Feasibility Study, 

22  Subject to further discussion Grov E, SINTEF/NTNU, June 2011
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3.3.1 FINANCIAL COSTS

As can be seen from Table 3.1, the financial el-

ements of the project comprise the investment 

costs, as well as the associated residual value 

which refers to the value of the investment 

at the end of the twentieth year of analysis.  

Furthermore, operational costs are taken into 

consideration that are associated with maintain-

ing the investment. 

Table 3.2 illustrates CAPEX and OPEX for the three 

options.  It must be noted that the analysis is based 

on conservative estimates with respect to post-

ponement of replacement of ferries and the op-

erational life of permanent links as well as a rela-

tively high CAPEX and OPEX for the tunnel option. 

OPEX is estimated at 3% of CAPEX per annum. This 

is effectively 7.5 times the benchmark of €100 per 

m p.a.23 obtainable from international studies. 

These values are here considered in order to pur-

sue a highly conservative approach in the study, 

so as to present the worst case scenario for this 

option.

3.3 THE ECONOMIC EVALUATION 
CRITERIA

The economic evaluation of all the three options 

entails the consideration of financial as well as 

economic costs and benefits as follows.

  23 Same as footnote 21

Financial costs

Investment costs Cover a range of investments related to replacement of ferries and 

permanent links.  

Residal Value of 

Investment

Refers to the value of the investment at the end of the considered  

lifespan, estimated by means of a linear capital consumption method

Operational Costs These costs are associated with maintaining the investment

TABLE 3.1 – FINANCIAL ANALYSIS OF THE OPTIONS
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•  depths between 20m and 380m

CAPEX has been found to vary between tunnels 

depending on:

•  Geological conditions affecting construction 

techniques, length, depth

•  Expected traffic, number of lanes

•  Required environmental, aesthetic, 

safety features

Between 2011 and 2014, CAPEX values in Norwegian 

tunnels varied as illustrated in Table 3.3.

3.3.2 DISCUSSION ON TUNNEL 
FINANCIAL COSTS - CAPEX

A useful source of data with respect to financial 

costs of the tunnel option is obtained from the 

successful experience of Norway24 in producing 

well-managed tunnels at an affordable cost. 

The experience of Norway features:

•  around 40 subsea tunnels in operation 

or development

•  close to 30 years of experience

•  lengths between 2km and 25km

24  Norwegian Road Transport Authority

CAPEX (€m) Operational 
life (years)

OPEX p.a.  
(% of CAPEX)

OPEX p.a. 
(€m)

Business as Usual 

(Ferry Operations)

120

(in 2030)

30 21 

(2020-2040

average)

Bridge 800 100 0.5 4.0

Tunnel 300 100 3.0 9.0

NOK/M €m / km €m / 12 km

Min 96.000 10.18 122.11

Max 129.000 13.67 164.09

TABLE 3.2 CAPEX AND OPEX OF THE OPTIONS 

TABLE 3.3 – CAPEX VALUES IN NORWEGIAN TUNNELS
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3 . 3 . 3  D I S C U S S I O N  O N  T U N N E L 
FINANCIAL COSTS – OPEX

The experience of Norway26  indicates possible 

OPEX values as depicted in Table 3.4.

In order to assess maximum expected CAPEX for Gozo-Malta link as illustrated below: 

•  An upper bound of €164.1m is considered on the basis 

of a 12km length, extended to €200m to allow for en-

hancements, and country-specific cost over-runs;

•  Lichtenberg’s method25 allows for a 33% probability of 

a 10% cost overrun – this is extended to 20% to allow for 

adverse outcomes.

100%

80%

60%

40%

20%

0%

Maximum Contingency ScenarioAverage Norwegian Scenario

120 140 160 180 200

€m

220 240 260 280 300

99.5% probability 
that CAPEX will be 
less than €180m

99.5% probability 
that CAPEX will be 
less than €300m

FIGURE 3.1 - MAXIMUM EXPECTED CAPEX

PROBABILITY OF A PEAK OPEX OF MALTA-GOZO TUNEL

The €300m CAPEX value is used as a maxi-

mum possible benchmark to evaluate fea-

sibility. It is here estimated to be the value 

which the tunnel CAPEX will not exceed, 

with 99.5% probability.  This is also twice the 

value which may be expected from the aver-

age benchmark from Norwegian experience. 

  25  Bleindhem, Grov, Nielsen, Nordic Subsea Tunnels
26  Norwegian Road Transport Authority
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In order to assess maximum expected OPEX for 

Gozo-Malta link, as illustrated below:

•  An upper bound of €1.5m per annum is consid-

ered as per Norway data

•  This is extended by a further €1.0m per annum 

to allow for higher costs of electricity and envi-

ronmental management

•  The allowance  for a 33% probability of  

a 20% cost overrun

The main elements of OPEX for this option include: 

•  Electricity for water pumping and lighting

•  Re-investment: pumps, asphalt, linings

•  The operation of emissions capture technology

Allowing for Malta-specific situations, a significant 

part of costs are related to the use of electricity, at a 

price that is roughly three times that of Norway.  It is 

considered that the tunnel project would consume 

8.0MWh/yr to sustain its operations, at a price of €0.15/

kwh (€0.05/kwh in Norway) (inclusive of Emissions 

Trading Scheme cost) and will also entail environ-

mental management costs (c. €150k per annum). 

FIGURE 3.2 - MAXIMUM EXPECTED OPEX

PROBABILITY OF A PEAK OPEX OF MALTA-GOZO TUNEL

NOK / M / yr €m / km/ yr €m / 12 km / yr

Min 507 0.05 0.64

Max 1,159 0.12 1.47

TABLE 3.4 – OPEX VALUES IN NORWEGIAN TUNNELS

99.5% probability 
that OPEX will be 
less than €9m

100%

80%

60%

40%

20%

0%

Maximum Contingency ScenarioAverage Norwegian Scenario

0 1 2 3 4

€m / yr 

5 6 7 8 9 10

99.5% probability 
that OPEX will be 
less than €1.8m
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As mentioned earlier on, there are other externality 

effects that are not mentioned in this study namely:

•  Second and further round socio-economic wel-

fare on the Maltese population in general

•  Hedonic effects (landscape, experiential enjoy-

ment, etc)

•  Creation of mineral resources and further trans-

port network effects (ports, roads, public transport)

•  Innovative elements of project development in a 

Mediterranean context

The €9m OPEX value is used as a maximum possi-

ble benchmark to evaluate feasibility, which is the 

maximum possible value estimated with a 99.5% 

probability.

3.3.4 ECONOMIC COSTS AND BENEFITS

Economic costs and benefits are constituted by ex-

ternality effects associated with the project, derived 

through the variables presented in Table 3.5 below 

followed by a detailed description of the method-

ology used and results obtained that are included 

in the assessment of these economic effects. 

Economic Costs and Benefits

Effect of Traffic Flows on 

Economic Activity

An increase in Gross Value Added which is a proxy for economic 
activity is expected as traffic flows increase with the establish-
ment of a permanent link.  Econometric estimation using the 
Error Correction Model 27 is used to calculate the result of in-
creased traffic flows on Gross Value Added within the same year 
as well as in the long term.

Effect on Vehicle Travel and 

Waiting Times

The permanent link effect includes the shift of passengers to 
collective transport as well as a lower average travelling time for 
passenger vehicles, estimated through an estimation of value of 
time in accordance to the Guidance Manual for CBA Appraisal for 
Malta, PPCD, April 2013.

Cost of Fuel Fuel efficiency is assumed to double in 2030 thereby lowering 
fuel costs which are included in OPEX.  Cost of fuel is included as 
a non-financial element in the 2 Project Scenarios since reten-
tion of 20% of business as usual consumption to reflect passen-
ger traffic on ferries.

Air Pollution and Climate Effects Direct emissions associated with transport (marine and land-
bases) are calculated on the basis of fuel used.  Climate change 
and air pollution costs are determined through the application 
of shadow prices using International sources (Shadow Prices 
Handbook: Valuation and weighting of emissions and environ-
mental impacts, March 2010).

TABLE 3.5 NON-FINANCIAL ELEMENTS OF THE OPTIONS

27  Error Correction Models (ECMs) are a category of multiple time series models that directly estimate the 
speed at which a dependent variable— in this case gross value added —returns to equilibrium after a change 
in an independent variable—in this case traffic flows.  ECMs are a theoretically-driven approach useful for 
estimating both short-term and long-term effects of one time series on another.  
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Figure 3.3 plots annual figures for Gross Value 

Added illustrated by the blue line and Vehicles per 

day illustrated by the orange line up to 2013.  

EFFECT OF TRAFFIC FLOWS ON 
ECONOMIC ACTIVITY

Due to the implementation of the project, an  

increase in economic activity is expected over  

the project period.  

An econometric estimation to quantify the log relationship between Gozo GDP and passenger carrying units per 

day was undertaken through the Error Correction Model.  The model is specified as follows:

ln GVA – ln GVA-1 =  b0 ( ln T – ln T-1  )  + b1 ( ln GVA-1 -  c1  ln T-1 )

where:  b0 refers to the short run elasticity coefficient;

 b1 refers to the long run adjustment to solve the previous error

 GVA refers to Gross Value Added denoted by Gozitan GDP

 T refers to traffic denoted by passenger carrying units
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The estimation of the specification, by Ordinary Least Squares provides the following results:

Ln GVA – ln GVA-1 =  0.36 ( ln T – ln T-1  )   – 0.13 ( ln GVA-1  –  0.21  ln T ) 

The short run elasticity coefficient lies at 0.36.  Therefore, if traffic increases by 1%, GVA increases by 0.36% in the 

same year.  In the long term, a 1% increase in traffic increases GVA by 1.61%.  The long-term effect builds gradu-

ally reaching full effect after 7.8 years.   

The model features a goodness of fit coefficient of 76%.  The t-statistic for each of the coefficients is significant at 

the 95% confidence level.  Therefore, the predictive power of the model can overall be considered sufficient for 

estimating traffic flows depicted on the x-axis and GVA on the y-axis on Figure 3.4.

T-1 GVA-1 T - T-1

0.21 -0.13 0.36

Standard Error 0.04 0.02 0.13

R-squared 0.76

T 5.6 -5.6 2.73
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Figure 3.5 illustrates traffic flows in the business 

as usual scenario.  This estimate is based on nor-

mal development in economic and social activity 

in the business as usual scenario.  CCCC estimate 

that this traffic would increase by 10% with the 

Figure 3.6 illustrates the effect of increased traffic on 

Gozo GVA for the business as usual case as well as 

for the permanent link scenario.  In 2030, the p erma-

nent link scenario results in a 9% increase in GVA in 

comparison to the business as usual case, increas-

ing to 14% by 2040.  

The effect illustrated in Figure 3.6 is based ex-

clusively on the creation of additional traffic.  

establishment of a permanent link, in line with in-

ternational case studies – this includes behavioural 

effects as well as those from weather disruptions.  

This factor in this study prudently estimated to take 

hold gradually, reaches full effect after 10 years.

Therefore, it excludes the shift of passenger traf-

fic to vehicles.  With respect to Gozo GVA, no es-

timate is made for potential second and further 

round effects on national Gross Value added 

through input-output and multiplier rounds.  

 

The issue of loss of activity on ferries is considered 

neutral as this will be replaced by operational 

and maintenance activity on permanent links.  

FIGURE 3.5 – TRAFFIC FLOWS IN THE BUSINESS AS USUAL SCENARIO
Source: CCCC

8000

7000

6000

5000

4000

3000

2000

1000

0

2021         2023         2025         2027         2029         2031         2033         2035         2037         2039

Ve
hi

cl
es

 p
er

 d
ay



38
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FIGURE 3.6 – EFFECT OF INCREASED TRAFFIC ON GOZO GVA

FIGURE 3.7 – TRAFFIC UNDER DIFFERENT OPTIONS
Source: CCCC

Figure 3.7 depicts traffic under the two different options which results in an additional 1,500 cars per day in the 

permanent link scenario in 2030 increasing to just under 2,000 cars per day in 2040.
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The annual value of travel and waiting time is 

estimated to reach €12.5 million in the business 

as usual scenario in 2030, reaching €15.7 million 

in 2040.  In the case of the permanent link, the 

annual value of travel and waiting time is sig-

nificantly lower, reaching €3.7 million in 2030 

increasing to €4.6 million in 2040.  To this end, it 

can be concluded that in 2040, the annual value 

of travel and waiting time with a permanent link 

is estimated to be 70% lower in comparison to a 

scenario where no permanent link exists.

These estimates have been obtained through the 

estimation of the value of time in accordance to 

the Guidance Manual for CBA in Malta which pro-

vides the value of working time and leisure time 

at €15/hour and €7/hour, respectively.  It must 

be pointed out that in order to avoid potential 

double counting with GVA creation effects, the 

value of leisure time is considered in this study.  

FIGURE 3.8 – ANNUAL VALUE OF TRAVEL AND WAITING TIME

EFFECT ON VEHICLE TRAVEL AND 
WAITING TIMES 

The effect on Vehicle Travel and Waiting times as-

sumed in this study include the following factors: 

1. The permanent link effect includes the shift of 

passengers to collective transport

2.  Average travelling and waiting times assumed 

to amount to:

•  Business as usual:   50 mins

•  normal waiting:  15 mins

•  travel/boarding:  30 mins

•  extra waiting:  5 mins

•  Permanent links:   12 mins

•  8km at an average speed of 40km/hr

Business as Usual              Permanent Link

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

20
36

20
37

20
38

20
39

20
40

18

16

14

12

10

8

6

4

2

-

€m



40

Permanent links scenarios are based on:

•  expected traffic

•  length of  journey

•  17km/l consumption

•  Retention of 20% of business as usual con-

sumption to reflect passenger traffic on ferries

Fuel prices are assumed unchanged in real terms 

and exclude taxes to consider net economic 

effects.

As illustrated in the figure below, fuel costs in the 

permanent link scenario are estimated to reach 

€1.7 million in 2030 increasing to €2.1 million in 

2040.  For the business as usual case, fuel costs 

are expected to reach €3 million in 2030 increas-

ing to €3.7 million in 2040.   

COST OF FUEL

Figure 3.9 presents the annual value of fuel 

consumed.  It must be noted that the per-

manent link scenario includes the reten-

tion of 20% of business as usual consump-

tion to reflect passenger traffic on ferries. 

The quantification of value of fuel is based on the 

following assumptions:

Business as usual scenario considers growth in 

line with traffic:

•  Fuel efficiency is assumed to double with new 

ferries in 2030

•  Fuel cost is included with OPEX
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Table 3.6 presents relevant data with respect to 

Marine Fuel Oil Consumed on Ferries for each re-

spective pollutant.  The shadow value per tonne 

of marine fuel oil is obtained for each pollutant 

by multiplying emissions/tonne and the shadow 

price/tonne. 

travelled in road transportation, obtained from 

JRC, European Commission; University of Malta 

and Enemalta.  

On the basis of these estimates, the external 

cost/km travelled is estimated for the project as 

well as the distance travelled with the bridge sce-

nario.  The external cost of air pollution amounts 

to €0.07/km whilst the external cost of climate 

change is estimated at €0.021/km.  These effects 

are assumed to apply to the Bridge scenario but 

not to the tunnel scenario, where there is the 

opportunity to extract emissions and prevent 

pollution.  

AIR POLLUTION AND CLIMATE EFFECTS 

The shadow value of emissions of pollutants can 

be applied through the application of shadow 

prices to monetize the value of related exter-

nal effects.  This can be done on the basis of 

obtaining the shadow price per tonne from the 

Handbook of Shadow Prices (March 2010).  

The Business as usual scenario is based on 4,450 

metric tons (MT) of marine fuel oil consumed an-

nually, with growth in line with traffic. The fol-

lowing assumptions are also used:

•  20% of this is assumed to be relevant in the 

permanent links scenarios

•  Fuel efficiency is assumed to double with the 

introduction of new ferries in 2030

Table 3.7 depicts relevant data in the first three 

rows related to the external costs of air pollu-

tion and climate change as well as distance  

Pollutant Emmissions / 
tonne of marine 

fuel oil 
(tonnes)

Shadow price 
(€/tonne of 
pollutant*)

Shadow value
per tonne of

marine fuel oil

CO2 (climate change) 3.20 20.5 65.62

NOX 0.06 10,220.5 654.11

SO2 2.49E-03 9,807.0 24.47

VMC 2.17E-03 121,925.0 264.52

PM 1.63E-03 30,098.5 48.97

TABLE 3.6 - RELEVANT DATA WITH RESPECT TO MARINE FUEL OIL CONSUMED ON FERRIES
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the effects of Business as usual scenario denoted 

by the blue line are affected by the high shadow 

prices of air pollution elements resulting from 

ferry use.

Variable Value *

External Costs of Air Pollution in Road Transport (€m/a) 14.3

External Costs of Climate Change in Road Transport (€m/a) 46.8

Distance travelled in Road transport (millions of km/a) 2,200

Cost/km travelled - Air Pollution (€) 0.007

Cost/km travelled - Climate Change (€) 0.021

Distance travelled in bridge (million of km/a average) 21.4

TABLE 3.7- RELEVANT DATA WITH RESPECT TO FUEL CONSUMED IN CARS
 *sources: JRC, European Commission; University of Malta; Enemalta; authors’ estimates

FIGURE 3.10 – EFFECTS OF AIR POLLUTION AND CLIMATE CHANGE

Figure 3.10 depicts the effects of air pollution 

and climate change using data presented in 

Tables 3.6 and 3.7 to account for the ferry as well 

as fuel consumed in cars.  It can be noted that 
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pollution and climate change. Conversion to 

shadow prices is undertaken for emissions gen-

erated from marine fuel oil consumed on ferries 

and fuel consumption consumed in cars; 

•   Relevant welfare effects which are not cap-

tured through market transactions are estimated 

through a quantitative assessment of external ef-

fects, which in this project relate mainly to the gen-

eration of gross value added, vehicle travel and 

waiting time as well as the value of fuel consumed; 

•   The length of the lifetime of the project is 

considered to be 20 years.  In the case of the ferry 

service, replacement investment is required in 

the 10th year;  

•  Residual value for the project investment ele-

ments are in the economic analysis set at the to 

reflect the value of the investment at the end of 

the 20th year;

•  All values are reported at constant 2014 prices;

•  The discount rate 28  is set at 3% in real terms.  

The setting of the discount rate at this level is 

taken to reflect the very long-term benefits of the 

project, as well as the low risks arising out of the 

prudent cost estimates being utilised.  

3.4 ECONOMIC ANALYSIS

This section presents the results of the Economic 

Analysis derived for the 3 proposed project op-

tions described in Section 3.2.  This Chapter at-

tempts to quantify the incremental value of the 

costs and benefits outlined in Section 3.3, to the 

economy providing an assessment of the overall 

impact of the project, compared to the baseline.  

The baseline scenario reflects the current sce-

nario without the permanent link and with the 

existing ferry that operates between the islands 

of Malta and Gozo.

The following principles are adhered to in 

the conduct of this economic cost-benefit 

assessment:

•   An incremental approach is utilized in the 

estimation of the economic costs and benefits 

of the project.  In other words, the welfare es-

timates for the project are compared to those 

which would occur in the baseline situation de-

fined as maintaining the current ferry system ex-

panding organically to meet trend growth with 

replacement investment in 2030; 

•   Market prices used in the Financial Analysis 

section of this report are, where relevant,  

converted into shadow prices to better reflect 

the true cost of resources and impacts of air  

28 The discount rate is used for discounting financial cash flows and reflects the opportunity cost of capital.  The 
EU Commission CBA Guidelines for Cohesion Policy 2014-2020 recommends a 4% financial discount rate and 5% 
economic discount rate with leeway in this matter depending on the Member State’s specific conditions.   
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amounts to an average of €12.6 million per 

annum.  This was obtained through an estima-

tion of value of time as outlined in Section 3.3.2.  

Pollution and climate effects are estimated from 

direct emissions associated with transport (ma-

rine and land-based), on the basis of fuel used 

and the application of shadow prices.  External 

costs relating to pollution and climate effects, 

amount to just under €292,000 and €4.4 million, 

per annum respectively.  Over the entire time 

frame, economic costs are estimated to amount 

to €245.7 million at net present value based on a 

discount rate of 3%.  

The project is thus over the entire time frame 

expected to generate total costs amounting to 

a net present value of €589 million based on a 

discount rate of 3%.  The projected financial and 

economic costs pertaining to the investment are 

shown in Table 3.8.

3.4.1 ECONOMIC ANALYSIS OF THE 
THREE OPTIONS

OPTION 1: THE BASELINE SCENARIO

The Baseline scenario is a scenario where the cur-

rent ferry system is maintained.  From a financial 

perspective, this option considers replacement 

investment of €120 million in 2030, with a residu-

al value of €80 million in the 20th year to consider 

the remaining life of the investment.  Operational 

Costs amount to an average of €21 million per 

annum, including fuel.  The baseline option over 

the entire time frame is expected to generate fi-

nancial costs amounting to a net present value 

of €343.8 million, based on a discount rate of 3%.   

From an economic perspective, this option in-

cludes an estimation of vehicle travel time which 

YrO 2021 2022 2023 2024 2025 2030 2040 NPV@3%

Financial Cost - 19,738,977 20,539,136 21,371732 22,238,078 23,139,544 136,657,261 (59,101,388) 343,764,241

Investment Cost - - - - - - 120,000,000 - 86,690,553

Residual Value - - - - - - - (80,000,000) (43,003,942)

Operational Costs - 19,738,977 20,539,136 21,371732 22,238,078 23,139,544 16,657,26102 20,898,612 300,077,630

Reinvestment - - - - - - - - -

Economic Costs - 14,050,540 14,429,311 14,823,437 15,233,539 15,660,265 17,221,940 20,408,629 245,655,029

GDP effect - - - - - - - - -

Vehicle travel time - 9,343,836 9,722,608 10,116,733 10,526,836 10,953,237 12,515,237 15,701,926 177,674,702

Fuel costs - - - - - - - - -

Climate effects - 291,997 291,997 291,997 291,997 291,997 291,997 291,997 4,217,655

Pollution effects - 4,414, 706 4,414, 706 4,414, 706 4,414, 706 4,414, 706 4,414, 706 4,414, 706 63,766,672

Total Costs - 33,79,516 3458.447 36,195,168 37,471,617 38,799,809 153,879,201 (38,692,758) 589,423,269

TABLE 3.8 – ECONOMIC ANALYSIS: BUSINESS AS USUAL (€)
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period through an estimation of value of time.    

Fuel costs pertaining to the retention of passenger 

traffic on ferries are estimated at €28.5 million over 

the project period.  Pollution and climate effects 

are estimated from direct emissions associated 

with transport (marine and land-based), on the 

basis of fuel used and the application of shadow 

prices.  External costs relating to climate and pol-

lution effects are estimated at €7.2 and €14.6 mil-

lion, respectively over the project period. In total 

economic costs are estimated to amount to €558.9 

million at net present value based on a discount 

rate of 3%, over the entire project time frame.  

The project is thus over the entire time frame ex-

pected to generate total costs amounting to a net 

present value of €177.2 million.  The projected finan-

cial and economic costs pertaining to the invest-

ment as well as the incremental benefits over the 

business as usual scenario are shown in Table 3.9.   

OPTION 2: BRIDGE

This scenario refers to the establishment of a per-

manent link through a single two-lane carriageway.  

From a financial perspective, this option considers 

an investment cost of €800 million, with a residual 

value of €640 million in the 20th year to consider the 

remaining life of the investment.  Operational Costs 

amount to an average of €4 million per annum.  Over 

the project lifetime, this option is expected to gener-

ate financial costs amounting to a net present value 

of €490 million, based on a discount rate of 3%.   

From an economic perspective, this option in-

cludes an estimation of Gross Value Added at a 

net present value of €416.7 million over the pro-

ject period.  This is a proxy for economic activity as 

traffic flows increase with the establishment of the 

permanent link through the bridge.  Vehicle travel 

time is estimated at €53.1 million over the project 

YrO 2021 2022 2023 2024 2025 2030 2040 NPV@3%
Incremental
Benefits over
Business as 

usual
Financial  
Cost

800,000,000 4,000,000 4,000,000 4,000,000 4,000,000 4,000,000 4,000,000 (636,000,000) 490,444,094 (146,679,853)

Investment  
Cost

800,000,000 - - - - - - - 776,699,029 (690,008,476)

Residual 
 Value

- - - - - - - (640,000,000) (344,031,537) 301,027,595

Operational  
Costs

- 4,000,000 4,000,000 4,000,000 4,000,000 4,000,000 4,000,000 4,000,000 57,77,601 242,301,028

Reinvestment - - - - - - - - - -
Economic  
Costs

- 4,665,214 2,993,434 793,762 (1,874,884) (4,960,766) (26,403,159) (48,940,757) (313,257,960) 558,916,989

GDP effect - (1,302,743) (3,209,378) (5,653,151) (8,575,509) (11,925,091) (33,684,802) (57,261,401) (416,695,646) 416,695,646
Vehicle  
travel time

- 2,829,130 2,938,969 3,053,072 3,171,606 3,294,741 3,741,338 4,643,781 53,122,667 124,552,085

Fuel costs - 1,751,008 1,820,531 1,892,816 1,967,972 2,046,114 1,728,137 2,153,065 28,455,328 (28,455,328)
Climate 
effects

- 400,382 416,027 432,283 449,175 466,726 491,360 610,406 7,230,968 (3,013,313)

Pollution 
effects

- 987,436 1,027,785 1,068,742 1,111,872 1,156,744 1,320,808 913,392 14,628,722 49,137,949

Total Costs 800,000,000 8,665,214 6,993,434 4,793,762, 2,125,116 (960,766) (22,403,159) (684,940,757) 177,186,134 412,237,136

TABLE 3.9 – ECONOMIC ANALYSIS: BRIDGE (€)
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Figure 3.11 presents a graphical illustration 

of the incremental economic analysis of the 

Bridge Option in terms of Costs and Benefits.  

Incremental net costs pertaining to this option 

amount to €420 million and include CAPEX net 

of residual, vehicle fuel as well as climate effects.  

Incremental net benefits amount to €833 million 

and include savings in OPEX, increase in GVA, 

lower waiting time and reduced pollution.

In comparison to the baseline scenario, the 

bridge scenario provides incremental financial 

costs estimated at €146.7 million due to the 

higher investment cost pertaining to the bridge.  

Incremental economic benefits are estimated at 

€558.9 million, emanating in the main from the 

creation of Gross Value Added created with the 

fixed link.  Thus, the Net Incremental Economic 

Benefit over the Business as usual scenario over 

a period of 20 years is estimated at €412.2 million. 
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Fuel costs pertaining to the retention of passenger 

traffic on ferries are estimated at €28.5 million over 

the project period.  Pollution and climate effects 

are estimated from direct emissions associated 

with transport (marine and land-based), on the 

basis of fuel used and the application of shadow 

prices.  External costs relating to climate and pol-

lution effects are significantly lower than that for 

the Bridge option, estimated at €844 thousand and 

€12.8 million respectively, over the project period.  

In total economic costs are estimated at €321.5 mil-

lion at net present value based on a discount rate 

of 3%, over the entire project time frame.  

Over the entire time frame, the project is expected 

to generate total benefits amounting to a net pre-

sent value of €29.3 million.  

The projected financial and economic costs 

pertaining to the investment as well as the 

incremental benefits over the business as 

usual scenario are shown in Table 3.10.  

 

OPTION 3: TUNNEL

This scenario refers to the establishment of a per-

manent link through a tunnel sub seabed.  From a 

financial perspective, this option considers an in-

vestment cost of €300 million, with a residual value 

of €240 million in the 20th year to consider the re-

maining life of the investment.  Operational Costs 

amount to an average of €9 million per annum.  Over 

the project lifetime, this option is expected to gener-

ate financial costs amounting to a net present value 

of €292.2 million, based on a discount rate of 3%.   

From an economic perspective, this option in-

cludes an estimation of Gross Value Added at a net 

present value of €416.7 million over the project pe-

riod, similar to that for the Bridge scenario.  This is a 

proxy for economic activity as traffic flows increase 

with the establishment of the permanent link 

through the tunnel.  Vehicle travel time is estimated 

at €53.1 million over the project period through an 

estimation of value of time.  

YrO 2021 2022 2023 2024 2025 2030 2040 NPV@3%
Incremental
Benefits over
Business as 

usual
Financial  
Cost

300,000,000 9,000,000 9,000,000 9,000,000 9,000,000 9,000,000 9,000,000 (231,000,000) 292,247,663 51,516,578

Investment  
Cost

300,000,000 - - - - - - - 291,262,136 204,571,583

Residual 
 Value

- - - - - - - (240,000,000) (129,011,826) 86,007,884

Operational  
Costs

- 9,000,000 9,000,000 9,000,000 9,000,000 9,000,000 9,000,000 9,000,000 129,997,353 170,080,276

Reinvestment - - - - - - - - - -
Economic  
Costs

- 4,218,736 2,491,463 234,078 (2,494,590) (5,642,895) (27,273,987) (48,523,214) (321,520,786) 567,179,814

GDP effect - (1,302,743) (3,209,378) (5,653,151) (8,575,509) (11,925,091) (33,684,802) (57,261,401) (416,695,646) 416,695,646
Vehicle  
travel time

- 2,829,130 2,938,969 3,053,072 3,171,606 3,294,741 3,741,338 4,643,781 53,122,667 124,552,085

Fuel costs - 1,751,008 1,820,531 1,892,816 1,967,972 2,046,114 1,728,137 2,153,065 28,455,328 (28,455,328)
Climate 
effects

- 58,399 58,399 58,399 58,399 58,399 58,399 58,399 843,531 3,374,124

Pollution 
effects

- 882,941 882,941 882,941 882,941 882,941 882,941 882,941 12,753,334 51,013,337

Total Costs 300,000,000 13,218,736 11,491,463 9,234,078 6,505,410 3,357,105 (18,273,987) (280,523,214) (29,523,123) 618,696,392

TABLE 3.10 – ECONOMIC ANALYSIS: TUNNEL (€)
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Figure 3.12 presents a graphical illustration 

of the incremental economic analysis of the 

Tunnel Option in terms of Costs and Benefits.  

Incremental net costs pertaining to this option 

amount to €147 million and include CAPEX net of 

residual and vehicle fuel.  Incremental net ben-

efits amount to €766 million and include savings 

in OPEX, increase in GVA, lower waiting time, re-

duced pollution and climate effects.

The results of the above analysis can be expressed in 

terms of average annualised values of the incremental 

benefits of each of the fixed link options as compared 

to the baseline scenario. This approach is presented 

in Table 3.11. Consistent with the results presented 

earlier, the tunnel is the preferred option from an eco-

nomic perspective since it provides the highest eco-

nomic benefit, followed by the bridge option. 

In comparison to the baseline scenario, the 

tunnel scenario provides lower financial costs 

by €51.5 million.  Incremental economic ben-

efits are estimated at €567.2 million, emanat-

ing in the main from the creation of Gross Value 

Added created with the fixed link.  Thus, the Net 

Incremental Economic Benefit over the Business 

as usual scenario over a period of 20 years is es-

timated at €618.7 million.

When comparing both options – i.e. the bridge 

and the tunnel, the present value of net econom-

ic benefits of the tunnel option exceed those of 

the bridge option by €205.5m.

This  is  good part  re f lects  the  lower 

CAPEX associated with the tunnel option. 
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FIGURE 3.12 – INCREMENTAL ECONOMIC ANALYSIS:  TUNNEL OPTION
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TABLE 3.11: AVERAGE ANNUALISED VALUES OF ECONOMIC BENEFITS FOR FIXED LINK 
OPTIONS RELATIVE TO THE BASELINE SCENARIO (€)

Bridge Option Tunnel Option

Investment costs (net of residual) (19,449,044) (5,928,185)

Savings in Operational Costs 12,155,051 8,504,014

Increase in GDP 20,834,782 20,834,782

Reduction in Travel Time 6,227,602 6,227,602

Fuel Costs and Pollution effects 883,465 1,296,607

Total 20,611,857 30,934,820

this in terms of the lower investment costs in en-

tails as compared to the baseline scenario featur-

ing the replacement of ships.

It is furthermore interesting to note that the direct-

ly-increased GDP element from the establishment 

of any one of the fixed link options amounts to 

around 5% of the GDP of Gozo and around 0.3% of 

the total national GDP. This excludes potential sec-

ond round multiplier effects which would benefit 

the economy at the regional and national levels.

Moreover, it is to be highlighted that the 

fixed link options present net environmen-

tal benefits in spite of the increased econom-

ic activity, mainly due to the replacement of 

more emissions-intensive shipping activity. 

The average annualised economic benefits from 

the tunnel option are estimated at €30.9 million, of 

which around two-thirds is related to an increase in 

GDP from enhanced economic activity. 

The total incremental benefits from the bridge op-

tion are some €10.3 million per annum less than 

those from the tunnel option, mainly due to the sig-

nificantly higher capital costs of the bridge, and to 

a lesser extent, the less favourable environmental 

performance. 

It is furthermore to be noted that both fixed link 

options offer savings in terms of operational and 

maintenance costs as compared to the baseline 

scenario. These savings are actually higher for the 

bridge option, but the tunnel option makes up for 
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4. f i n a n c i a l  a n a ly s i s
f o r co n n e ct i v i t y 
o pt i o n s: 
Implications for 
Private Financing 
and Public Expenditure
This chapter documents the consideration of each option with respect to its 

financial feasibility from a private investment perspective.

The estimation of public support which may be needed for its undertaking is 

also presented. The financial analysis is based on values used in the economic 

analysis, with the real discount rate adjusted upwards to 5% to obtain a closer 

estimate of the long term cost of capital. Operational costs are adjusted down-

wards by 8.3% to reflect elements of recoverable taxes within the expenditure for 

the tunnel and bridge options.
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estimated for each of the three options, on the 

basis of project financial costs and revenues, so 

as to provide a minimum acceptable 5% rate of 

return to the operator.  

The Business as usual option requires a €4.2m 

annual average net contribution by Government.  

This is mainly needed to finance investment re-

placement as toll revenue is close to operating 

costs, as illustrated in Table 4.1. 

The cost elements of the financial analysis in-

clude CAPEX (net of residual values) and OPEX.  

Revenue elements include ferry charges and  

permanent link tolls.  An important point to note 

is that the average price per crossing is kept 

same between different options. A weighted av-

erage price for a one-way trip equivalent journey 

is in all cases taken at €10. This is comparable 

to rates currently applicable on the ferry service.

The Government subvention (if at all needed) is 

YrO 2021 2022 2023 2024 2025 2029 2030 2040 NPV@5%
return

Financial Cost - 19,738,977 20,539,136 21,371732 22,238,078 23,139,544 25,743,153 136,657,261 (59,101,388) 277,387,688

Investment Cost - - - - - - - 120,000,000 - 66,589,260

Residual Value - - - - - - - - (80,000,000 ) (25,988,926)

Operational Costs - 19,738,977 20,539,136 21,371732 22,238,078 23,139,544 25,743,153 16,657,26102 20,898,612 249,810,658

Reinvestment - - - - - - - - - -

Financial Revenues - (19,785,566) (20,416,387) (21,072,780) (21,755,781) (22,466,469) (24,519,075) (25,067,345) (30,374,586) 245,655,029

Toll Revenue - (15,561,604) (16,192,425) (16,848,818) (17,531,819) (18,242,507) (20,295,112) (20,843,382) (26,150,624) (239,123,650)

Subvention/PSO 
net of taxes

- (4,223,962) (4,223,962) (4,223,962) (4,223,962) (4,223,962) (4,223,962) (4,223,962) (4,223,962) (50,133,246)

Total Costs - (46,590) 122,749 298,952 482,297 673,075 1,224,078 111,589,916 (89,475,974) 0

TABLE 4.1: FINANCIAL ANALYSIS – BUSINESS AS USUAL (€)
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The financial analysis of the tunnel option indicates that the project can be financially sustainable 

without requiring a contribution by Government. Indeed, it is estimated to generate an internal rate 

of return of 5.25% - alternatively, it generates net present benefits of €6.6 million at a 5% discount rate.   

YrO 2021 2022 2023 2024 2025 2030 2040 NPV@5%
return

Financial Cost 300,000,000 8,250,000 8,250,000 8,250,000 8,250,000 8,250,000 8,250,000 (231,750,000) 297,485,485

Investment Cost 300,000,000 - - - - - - - 285,714,286

Residual Value - - - - - - - (240,000,000) (86,146,168)

Operational 
Costs

- 8,250,000 8,250,000 8,250,000 8,250,000 8,250,000 8,250,000 8,250,000 97,917,367

Reinvestment - - - - - - - - -

Financial 
Revenues

- (20,024,925) (20,802,379) (21,610,018) (22,449,012) (23,320,580) (26,481,645) (32,869,250) (304,085,424)

Toll Revenue - (20,024,925) (20,802,379) (21,610,018) (22,449,012) (23,320,580) (26,481,645) (32,869,250) (304,085,424)

Subvention/PSO 
net of taxes

- - - - - - - - -

Total Costs 300,000,000 (11,774,925) (12,552,379) (13,360,018) (14,199,012) (15,070,580) (18,231,645) (264,619,250) (6,559,939)

TABLE 4.2: FINANCIAL ANALYSIS – TUNNEL (€)

YrO 2021 2022 2023 2024 2025 2030 2040 NPV@5%
return

Financial Cost 800,000,000 3,666,667 3,666,667 3,666,667 3,666,667 3,666,667 3,666,667 (636,333,333) 575,700,478

Investment Cost 800,000,000 - - - - - - - 761,904,762

Residual Value - - - - - - - (640,000,000) (229,723,113)

Operational 
Costs

- 3,666,667 3,666,667 3,666,667 3,666,667 3,666,667 3,666,667 3,666,667 45,694,771

Reinvestment - - - - - - - - -

Financial 
Revenues

- (42,909,774) (43,687,229) (44,494,867) (45,333,862) (46,205,430) (49,366,494) (55,754,099) (575,700,478)

Toll Revenue - (20,024,925) (20,802,379) (21,610,018) (22,449,012) (23,320,580) (26,481,645) (32,869,250) (304,085,424)

Subvention/PSO 
net of taxes

- (22,884,849) (22,884,849) (22,884,849) (22,884,849) (22,884,849) (22,884,849) (22,884,849) (271,615,055)

Total Costs 800,000,000 (39,243,108) (40,020,252) (40,828,200) (41,667,195) (42,538,763) (45,699,827) (692,087,433) 0

TABLE 4.2: FINANCIAL ANALYSIS – BRIDGE (€)

The Bridge option requires a €22.9m annual average net contribution by Government throughout the 

project lifetime.  This reflects the high costs of investment capital recovery associated with this option. 
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5. o v e r a l l
co n c lu s i o n s
and Way For ward
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5.1 OPTIONS RANKING 

From an economic perspective, the tunnel is the preferred option since it provides the highest 

economic benefit, followed by the Bridge. The relative preference between bridge and tunnel would 

be reversed with a €5.30 additional welfare per trip for bridge and a €205m increase in tunnel CAPEX.   

From a financial perspective, the tunnel ranks first as the most financially feasible option requiring no 

public financing, followed by the Business as usual case.  For the bridge, which ranks last from a financial 

perspective, to become financially feasible without need for public expenditure, toll prices would have to 

rise by at least 90%, with important adverse effects on use and consequent economic benefits.

Option Rank

B u s i n e s s  a s  U s u a l 3

B r i d ge 2

Tu n n e l 1

Option Rank Annual Public Cost (€m)

B u s i n e s s  a s  U s u a l 3 4 . 2

B r i d ge 2 2 3 . 2

Tu n n e l 1

TABLE 5.1:  RANKING OF OPTIONS FROM AN ECONOMIC PERSPECTIVE
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The estimated implementation time includes two 

years for preparation and planning and three years 

for development.

The above elements, and particularly (2), will fur-

thermore lead to a better quantification of costs 

and risks, which in this studies are dealt with as 

follows. In terms of Expected Costs for Capital 

Expenditure, basing on the Norwegian experi-

ence, investment costs can be estimated at a 

limit of around €180m.  The probability of costs 

exceeding €300m is in an adverse cost scenario 

estimated at 0.5%. In terms of Expected Costs 

for Operational Expenditure, basing on the 

Norwegian experience, investment costs can be 

estimated at a limit of around €1.8m per annum. 

The probability of costs exceeding €9m per 

annum is in an adverse cost scenario estimated 

at 0.5%. The economic and financial feasibility 

of the tunnel option is in this study confirmed at 

the extreme high cost scenarios of €300m and 

€9m for CAPEX and annual OPEX, respectively. 

5.2 WAY FORWARD

The way forward following the conclusions of this 

study is recommended to include the following 

actions:

1.  Geological investigation by specialised consul-

tancy leading to determination of: 

•  tunnel placing, entrances and route

•  refined cost estimations

2.   Finalisation of technical characterisations, costs, 

project timelines and risks based on International 

Tunnelling Group methodology.

3.  Finalisation of contractual arrangements,

financing, land requisition, resource mobilisation, 

operational plans (including risk contingencies)

4.  Planning issues for development, waste and 

water management, environmental effects, etc
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