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1 EXECUTIVE SUMMARY 
This document presents the results of the Cost Benefit Analysis applied to the innovation 
proposed in Activity 3.   
 
The methodological approach used for the to Cost-Benefit Analysis (CBA) is based on 
the “Guide to Cost-Benefit Analysis of investment projects, proposed by the European 
Commission, Director General Regional Policy”1. This methodology allows setting the 
correct approach and aims to define the correct estimation of monetisation of non-market 
impacts (i.e. life expectancy/quality of life prevention of fatalities/injuries). The Activity 3 
has been completed with the evaluation of the sustainability of the innovations studied in 
previous Sub-activities 3.1, 3.2, 3.3 and 3.4.  
  
CBA is an essential instrument for estimating the economic benefits of projects.  In 
principle, all impacts should be assessed: financial, economic, social, environmental, etc.  
During this activity the benefits that can contribute the economic viability of the 
investment (new services for passengers, based on indoor positioning system and/or 
more attractiveness of the services due to higher safety and security, etc.) will be also 
evaluated. 
 
The objective of CBA is to identify and monetise all possible impacts in order to 
determine the costs and benefits; then the results are aggregated (net benefits) and 
conclusions are drawn on whether the project is desirable and worth implementing. 
Costs and benefits have been carried out on an incremental basis, by considering the 
difference between the safer ship scenario and an alternative scenario without the 
identified safer ship applications. 
 
The analysis considers both economic and financial aspects. 
The main purpose of the analysis is to use the project cash flow forecasts to calculate 
suitable net return indicators. The indicators will be: 

• The Net Present Value (NPV); 

• The Internal Rate of Return (IRR), respectively in terms of return on the investment 
cost; 

 
The Benefits evaluated for each activity are summarised in the following scheme: 

1 Guide to Cost-Benefit Analysis of investment projects – Structural Funds, Cohesion Fund an Instrument for Pre-Accession 
– Final Report 16/06/2008 published by the European Commission, Director General Regional Policy and the review of 
Economic appraisal tool for Cohesion Policy 2014-2020 . 
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The Activities 3 and its components are working in the perspective of reducing the 
negative impacts and instead producing health benefits, and fatalities saved. For this 
reason these Sub-activities will not get a positive financial return on investment, because 
they intend to implement the above mentioned activities with the only objective of getting 
benefits for passenger and crew. 
 
The result of the economic analysis shows a positive ENPV, which means that the value 
of the benefit (cash inflows) is greater than the costs (cash outflows) and the beneficiaries 
of the activities make a social profit in terms of reduction of fatalities and injuries. 
 
Sub-Activity 3.1 - HSQE - Behaviour Based Safety 
The B-BS implementation, for example with a crew with 300 workers, impacts mainly on 
the reduction of minor injuries.  The use of Behaviour Based Safety makes it possible to 
obtain a considerable reduction of minor injuries each year. By the second year a benefit 
of € 223.600 was obtained thanks to a decrease of 5 minor injuries.  The value of minor 
injuries has been calculated with a precautionary approach based on the value of 43.000 
€ per minor injury as established by the Italian National Institute for Insurance against 
Accidents at Work. 
 
The Cost Benefit Analysis has been very positive impact, showing a very high ERR 
(141%).  

Pilot application of Behaviour 
Based  Safety
•Minor injuries

ICT Tool for Search and 
Rescue
•Number of deaths prevented
•Serious injuries reduction

Indoor Positioning System
•Damages reduction
•Number of deaths prevented
•Serious injuries reduction

Safe Evacuation System
•Number of deaths prevented
•Serious injuries reduction
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Figure 1: Minor Injuries Saved vs Accident per Year   

 
Sub-Activity 3.2 - ICT-Tool for Search and Rescue 
The main benefits generated by the Information and Communications Tool for Search 
and Rescue are in terms of fatalities and serious Injuries saved.  
 
To estimate the value of fatalities and injuries saved, have been considered the statistics 
data reported in the “Official Statistics for Swedish SAR operations for 2014”. It seems to 
be correct, "conservatively" at least 1 fatality and 5 injuries saved been for the year. 
Considering a total of fatalities of 22 (2014), it is like saying that there is a reduction of 4% 
of fatalities thanks to the system. The system has a Benefit Cost Ratio equal to 7, i.e. that 
profit is seven times the investment done. The Information and Communications Tool for 
Search and Rescue Discounted Cash Flow (following figure) shows a pay back of the 
investment by the second year.  
 
It is important to highlight the positivity of the CBA results, (ERR 138.23% and ENPV 
21.525 K€) despite that the analysis excludes other important benefits that are not easily 
quantifiable, but certainly of great importance such as energy saving in the research or 
the reduction of any major damage. 
 
Sub-Activity 3.3 - Networked Vessel - Indoor Positioning 
The Pilot application of RFID Technology for indoor positioning of crew and passenger 
and guidance in an emergency has the following benefits: 

• Number of fatalities reduction; (with time frame of 10 year amount to € 240.000); 

• Accident/injuries reduction; (with time frame of 10 year amount to € 45.000); 

• Damages reduction; (with time frame of 10 year amount to € 1.000.000); 

 
The monetisation of Benefits has been done with a precautionary approach based on the 
value of a human life as established by the Italian insurance company.  
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The serious injuries are monetised using the EUROPEAN COMMISSION Directorate 
General Regional Policy: Guide to COST-BENEFIT ANALYSIS of investment projects as 
reference. 
 
The damage evaluation has been done considering the economic damage done in similar 
fire events. 
 
The probability of fatalities has been calculated according to the EMSA report on the Risk 
Level and Acceptance Criteria for Passenger Ships 
Thanks to the indoor positioning system it is possible have benefits saving for € 
150.000 at year. The cost benefit analysis has highlighted a good payback period, by 
the third year, with an ENPV of € 658.136  
 
Sub-activity 3.4 - Safe Evacuation System 
The Safe Evacuation System studied, aims primarily to reduce: 

• Fatalities; 

• Serious Injuries. 

 
The probability of each event has been calculated according the EMSA report on the Risk 
Level and Acceptance Criteria for Passenger Ships. 
 
The benefits generated by the Safe Evacuation System demonstrate how the investment 
has a positive social economic impact. The economic indicators like ERR and ENPV are 
very positive: 19% and € 73,364; demonstrate a return on investment after five years. 
 
The Discounted Cash Flow 
The next figure shows the discounted cash flow (DCF) for all of the proposed innovation. 
The purpose of discounted cash flow (DCF) analysis is simply to estimate the money an 
investor would receive from an investment, adjusted for the time value of money.  
Therefore the DCF analysis is a method of valuing a project, company, or asset using the 
concepts of the time value of money. All future cash flows are estimated and discounted 
by using cost of capital to give their present values (PVs). The sum of all future cash 
flows, both incoming and outgoing, is the net present value (NPV), which is taken as the 
value or price of the cash flows in question. 
 
Using DCF analysis to compute the NPV takes cash flows and a discount rate as input 
and gives a present value as output; the opposite process—takes cash flows and a price 
(present value) as inputs, and provides as output the discount rate—this is used in bond 
markets to obtain the yield. 
 
The figure demonstrates that the investments have a positive return in few years. 
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Figure 2: Discounted Cash Flow 
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2 Introduction 
The main objective of this Sub-activity is to evaluate and demonstrate the economic 
feasibility of the improvement systems studied in previous Sub Activities 3.1, 3.2, 3.3 and 
3.4 with a Cost Benefit Analysis.  The main input data (the costs estimation and benefit 
generated) have been provided by the previous mentioned Sub-activities. 
 
CBA is an essential instrument for estimating the economic benefits of projects.  In 
principle, all impacts should be assessed: financial, economic, social, environmental, etc.  
During this activities will be also evaluated the benefits that can contribute the economical 
viability of the investment (new services for passengers, based on indoor positioning 
system and/or more attractiveness of the services due to higher safety and security, etc.).   
The objective of CBA is to identify and monetise all possible impacts in order to 
determine the costs and benefits; then the results are aggregated (net benefits) and 
conclusions are drawn on whether the project is desirable and worth implementing. 
Costs and benefits will be carried out on an incremental basis, by considering the 
difference between the safer ship scenario and an alternative scenario without the 
identified safer ship applications. 
 
The analysis considers both economic and financial aspects. 
The main purpose of the analysis is to use the project cash flow forecasts to calculate 
suitable net return indicators. The indicators will be: 

• The Net Present Value (NPV); 

• The Internal Rate of Return (IRR), respectively in terms of return on the investment 
cost; 
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3 Methodology approach 
The methodology approach proposed for project appraisal will be structured in the 
following four steps: 

1. Context analysis and project objectives; 

2. Socio economic context; 

3. Financial analysis (Private point of view); 

4. Economic analysis (Social point of view). 

 
Each section below will take on a strictly operational perspective and each issue will be 
reviewed from the standpoint of the investment. 
 
The choice of performing a financial analysis is the consequence of understanding the 
private feasibility of the project. Before analysing the social benefits and costs it is 
important to understand if the project will be profitable without public support. The 
financial analysis will be done on the direct revenue and direct cost and debts coverage. 
 

3.1 Context analysis and project objectives 
The present Cost Benefit Analysis has been done according to the guidelines provided by 
the European Commission on this issue (“Guide to COST-BENEFIT ANALYSIS of 
investment projects, European Commission, hereafter referred to “the Guide”) and it is 
referred to the following four Sub-activities: 

• Sub-Activity 3.1 – HSQE; pilot application of Behaviour Based Safety (BBS) 
approach to the maritime domain; 

• Sub-Activity 3.2 – ICT Tool for Search and Rescue;  

• Sub-Activity 3.3 – The Networked Vessel; Pilot application of RFID Technology for 
indoor positioning of crew and passenger and guidance in an emergency; 

• Sub-Activity 3.4 – SES; Safe Evacuation System. 

 
The four abovementioned activities are part of the global activity 3 that takes in 
consideration all the safety mitigation measures. Activity 3 has addressed maritime safety 
from the ships’ perspective by considering the existing fleet where results can be 
achieved in a relatively limited time by retrofitting rather than new buildings thus avoiding 
lengthy deployment of suggested measures.  
 
Ships’ needs have been addressed by studying at safe operations on board and/or with 
ships in port. The former would reduce the likelihood of an accident to occur and the latter 
would result in more efficient evacuation and/or rescue in case an accident occurs.  
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The Sub-activities are briefly described below. 

3.1.1 Sub-Activity 3.1 – HSQE; pilot application of Behaviour 
Based Safety (BBS) approach to the maritime domain  

The aims of this sub-activity are to assess ICT tools and methods to:  

• Address, in view of improving operational safety, unsafe behaviours and actions 
during normal operations;  

• Transfer and adoption of BBS best practices from land based domain to maritime 
domain.  

The methods used are:  

• Customise mature technologies for passenger ship operations by adopting BBS 
practices from a land based domains in order to reduce/prevent unsafe behaviours 
on board; this will result in an adaptation of the BBS tools (methodology and ICT 
system) to MoS typical processes and operations; 

• Test the adapted BBS tools in a realistic pilot application involving as appropriate 
suitable operators (passenger ship and/or passenger terminals); the application will 
run for a set time period (several months) according to developed use cases, 
specified jointly with the selected operators; 

• Calibrate/refine both the operational procedures and the BBS tools on the basis of 
the results (feed-back from the field). 

This approach is proved to reduce human error risks, increasing acceptance and usability 
of the novel ICT solutions. 
 

3.1.2 Sub-activity 3.2 – ICT Tool for Search and Rescue  
This sub-activity is a pilot action aiming at developing and demonstrating an ICT tool for 
SAR rescue operations with added functionalities compared with what is currently 
available. The system is encompassing e-Maritime applications developed within the 
MONALISA 2.0 project.  
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Figure 3: ICT Tool for Search and Rescue 

 
This contributing to increased efficiency of the Joint Rescue Coordination Centre (JRCC) 
and reduce time before help is actually in place for those in distress. The developed and 
demonstrated system incorporates a Rescue Map, Incident logging and handling 
capabilities, a register of rescue resources, a ships- and aircraft database, weather 
information etc.  The new functions included in the system are:  

• Map based system;  

• Incident information interchange with other rescue and emergency organisations 
such as the SOS Alarm, responsible for handling Swedish 112 emergency calls; 

• Sit Rep and incident information distribution;  

• Air radar information visible on map display; 

• Decision support system; 

• Integration with Radio-and telephone communications system (integration with 
Activity 4); 

• Route plans integration with MONALISA 2.0 Dynamic and Proactive Route Planning. 
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Figure 4: ICT Tool for Search and Rescue - Application 

3.1.3 Sub-Activity 3.3 – The Networked Vessel; Pilot application 
of RFID Technology for indoor positioning of crew and 
passenger and guidance in an emergency  

Real cases happened in the past and, unfortunately, also during recent days, showed us 
how complex and chaotic people movement in a large vessel can be during emergency 
situations. A lack of appropriate coordination of passengers and crew behaviour during 
an emergency scenario can easily lead to tragic consequences. Vice versa, if the safety 
team could rely on an accurate and pervasive positioning system, a so called People 
Tracking System (PTS), for crew members, integrated with state of the art Safety 
Management Control System (SMCS), it would be possible, for example, to:  

• Quickly react to fire accident on critical rooms releasing immediately CO2 and 
avoiding risks for crew members; 

• Monitor in real time crew members and effectively drive them out of dangerous 
zones;  

• Identify injured people and properly plan rescue operations; 

• Effectively coordinate reaction team operations (e.g. fire brigade) and monitor in real 
time reaction team movements; 

• Dramatically reduce time needed to bring the ship under control.  
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Figure 5: RFID Technology 

Furthermore, if the safety team could rely on an accurate and pervasive positioning 
system for passengers, integrated with state of the art SMCS system, it would be 
possible, for example, to:  

• Effectively coordinate passengers evacuation;  

• Guide passengers through safe escape routes;  

• Identify passengers in critical situations and properly plan rescue operations;  

• Dramatically reduce lost passengers through automatic counting procedures;  

• Dramatically reduce total evacuation time.  
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Figure 6: RFID Technology:On board installation 

3.1.4 Sub-Activity 3.4 – SES; Safe Evacuation System  
The main objective of this sub-activity is to design a system for the evacuation operations 
on board passenger ships, operatives in extreme conditions (Sea state 8, heel up to 45º, 
trim up to 20º, and low temperature, around -20º). The concept for this evacuation system 
has been developed from previous experience in this field. This system ensure that, in 
situations where conventional evacuation systems could not be used (values of heel and 
trim which exceeds those demanded by IMO’s Safety of Life at Sea convention (SOLAS) 
– 20º heel and 10º of trim) the crew and passengers on board the ship on emergency can 
be evacuated quickly. 
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Figure 7: Safe Evacuation System 

The demonstration of the SES has been done in two phases; first a computation model 
was developed. This model has been implemented using an advanced time-domain sea-
keeping multi-body simulation tools. A model of the SES has been implemented in this 
tool, and the operation of the system in different sea states and ship conditions has been 
evaluated. In a second phase, a prototype of the SES has been built and demonstrated, 
by performing different tests in factory. The results obtained from the simulations is also 
be used to define the testing protocol.  
 

 

Figure 8: The prototype has been tested in June at the Jovellanos center  
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3.2 Socio-economic context 
The four systems implemented, have in common, to reduce the number of death and 
injuries (serious or minor). 
 
In order to determine accident frequencies representative for pure passenger ships 
(Cruise and Passenger ships) as well as RoPax vessels, casualty reports were selected 
from the IHS Fairplay casualty database for the following ship types identified in (Table 
8.1). Casualty reports have been selected using the same filtering criteria specified for 
the GOALDS (2009- 2012) project:  

• Accident categories collision (CN), contact (CT), grounding (GR) (also designated 
Wrecked/Stranded), fire & explosion (FX) and foundering (FD);  

• Ship types: Cruise (representative for cruise and passenger ships) and Ro-Pax 
(representative for RoPax and RoPaxRail);  

• GT ≥ 1000 – most ships below GT 1000 operate on non-international voyages;  

• ≥ 80 m length (LOA) - most ships below 80 m in length operate on non-international 
voyages;  

• Built ≥ 1982;  

• Accidents in the period 1994-01-01 and 2012-12-31;  

• IACS class at time of accident – to reduce the potential effect of under reporting;  

• IACS class for determination of ship years. 

 
The socio-economic contest where this system are placed, in terms of number of death 
and injuries, is resumed by the European Maritime Safety Agency report Risk Level and 
Acceptance Criteria for Passenger Ships. First interim report, part 1: Risk level of current 
fleet.  
 
The fatalities risk is calculated in terms of Potential Loss of Life (PLL) per ship year for 
reference ship sizes (three cruise and three RoPax) using updated risk models and initial 
accident frequencies equal to the average of the above ship types for the period 2000 to 
2012.  

Table 3.1: Number of Causalities and PLL 

Cruise No of 
casualties Frequencies PLL 

Size category     Small Medium Large 

Max POB     400 4000 6730 

Av. Passengers     270 2700 4622 
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Collision 17 0,006 0,010 0,057 0,073 

Contact 22 0,008 0,010 0,020 0,018 

Grounding 26 0,010 0,021 0,083 0,065 

Fire/Explosion 21 0,008 0,003 0,013 0,021 

Total   0,032 0,043 0,170 0,180 

 
 
 

Ro-Pax No of 
casualties Frequencies PLL 

Size category     Small Medium Large 

Max POB     500 2240 3280 

Av. Passengers     282 1318 1875 

Collision 53 0,010 0,055 0,170 0,210 

Contact 86 0,016 0,003 0,012 0,017 

Grounding 37 0,007 0,030 0,070 0,072 

Fire/Explosion 24 0,005 0,013 0,055 0,082 

Flooding 10 0,002 0,022 0,078 0,110 

Total -- 0,035 0,120 0,390 0,490 
 

On the basis of Fatalities has been calculated the number of injuries per year, 
considering the frequency of this event on the total fatalities in one year. 
 

3.3 Definition of project objectives 
As previously mentioned the four activities considered in this analysis are part of the 
Global Project of reduction of fatalities and injuries. 
 
The MONALISA Activity 3 is carrying out a set of interventions to reduce human fatalities 
and injury and ships damage in the maritime sector. 
 
In particular these Activities contribute to achieve most the following objectives: 

• Reduction of total fatalities in case of accident (with ship inclined) and fire; 

• Reduction of serious injuries in case of accident (with ship inclined) and fire; 

• Reduction of damage in case of Fire; 

• Reduction of minor injuries for the crew; 

• Reduction of resources in case of search and rescue. 
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3.4 Financial analysis (private point of view) 
The main purpose of the financial analysis is to use the project cash flow forecasts to 
calculate suitable net return indicators. In this analysis a particular emphasis is placed on 
two financial indicators: the Financial Net Present Value (FNPV) and the Financial 
Internal Rate of Return (FRR). 

3.4.1 Investment cost 
The first logical step in the financial analysis is the estimation of how large the total 
investment cost will be. The investment outlays can be planned for several initial years 
and some non-routine maintenance or replacement costs in more distant years. Thus we 
need to define a time horizon. 
 
By time horizon, we mean the maximum number of years for which forecasts are 
provided. Forecasts regarding the future of the project should be formulated for a period 
appropriate to its economically useful life and long enough to encompass its likely mid-to-
long term impact.  For this type of investment will be used a time horizon of 10 years. 
Preliminary estimates of investment costs (indicated also as CAPEX = CAPital 
Expenditures) have been provided by the sub activity leader.  
In the following tables the total of Capital Expenditures are shown with reference to the 
four Activities considered. 

Table 3.2: Total investment costs in k€ 

Year 1 2 3 4 5 6 7 8 9 10 

Activity 3-1 140 78 79 - - - - - - - 

Activity 3-2 2.560 - - - - - - - - - 

Activity 3-3 332 - - - - - - - - - 

Activity 3-4 112 - - - - 44 - - - - 

TOTAL 3.144 78 79 - - 44 - - - - 

 

3.4.1.1 Investment Cost - Activity 3.1 

The investments costs could be divided in two macro groups: 

• B-BS Protocol Implementation; 

• Training Phase. 

The investment costs are referred to a vessel with a crew of 300 workers. In the 
hypothesis that B-BS protocol is continuously updated (i.e. a new type of injury, the 
introduction of a new work activity, etc.) and monitored, the serious injuries will be 
completely avoided (asymptote to zero). By the third year are foreseen 10.000€ for follow 
up of the protocol implemented.  For training phase it has been considered a 500 € fee 
per workers. 

MONALISA 2.0 – REPORT ON COST-BENEFIT ANALYSIS FOR CARRYING OUT THE SAFER SHIPS 
 

20 

 



 

Table 3.3: CAPEX – Sub-Activity 3.1 in € 

Investments Costs Total Year 1 Year 2 Year 3 

Planning of the protocol (Presentation to the 
Board, to the Trade Union, to the 
workers/Assessment/ Steering Commitee/ 
Planning Group/Drafting check list) 

36.000 36.000 - - 

Token economy€/pax 23.760 7.920 7.920 7.920 

Sw B-BS license (Web Custom/Config/BI) 30.000 10.000 10.000 10.000 

Mobile device  9.000 6.000 1.000 2.000 

Safety leader training (group max 20) 21.000 21.000 - - 

Observer training (group max 20) 178.200 59.400 59.400 59.400 

TOTAL 297.960 140.320 78.320 79.320 

 

3.4.1.2 Investment Cost - Activity 3.2 
The total investment costs for the Activity 3.2 are: 

• Communication network; 

• Software and Licenses; 

• Equipment; 

• Installation; 

• Test and commissioning. 

 
The costs are related to the creation of a similar system, which allows obtaining the same 
results on a national scale. The total costs are in the first year with the following details: 

Table 3.4: CAPEX – Sub-Activity 3.2 in € 

Investments Costs Year 1 

Communication network  100.000 

Software  1.900.000 

Equipment   Hardware 100.000 

Licences  (for commercial sw) 100.000 

Installation  10.000 

Test and commissioning  200.000 

Other investment costs  150.000 

TOTAL 2.560.000 
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3.4.1.3 Investment Cost - Activity 3.3 
The investment costs are related to: 

• Communication Network: Cables, network components; 

• Software Implementation: 2 persons for 2 months; 

• Equipment: Hardware cost and related components; 

• Licenses: commercial software costs; 

• Installation: Calculated as 20 €/m for cable laying and device installation; 

• Test and commissioning: 2 persons, 4 trips of 1 week on board; 

• Other investment costs: Shipments. 

 

Table 3.5: CAPEX – Sub-Activity 3.3 in € 

Investments Costs Year 1 

Communication Network  12.000 

Software Implementation 48.000 

Equipment   Hardware 70.000 

Licences  (for commercial sw) 5.000 

Installation  136.000 

Test and commissioning  56.000 

Other investment costs (specify) 5.000 

TOTAL 332.000 

 

3.4.1.4 Investment Cost - Activity 3.4 
The total costs considered are referred to a vessel with the following characteristic: 

• Length x breadth  172 m 

• Type Cruise/Ferry 

• Passenger  972 

• Crew  40 

• Gross Tonnage 26916 t. 

• Number Desk  9 

The investments cost resumed in the following table included the extraordinary 
maintenance foreseen by the sixth year. 
 
 

MONALISA 2.0 – REPORT ON COST-BENEFIT ANALYSIS FOR CARRYING OUT THE SAFER SHIPS 
 

22 

 



 

Table 3.6: CAPEX – Sub-Activity 3.4 in € 

Investments Costs/ Year Year 1 Year 6 

Equipment  44.000 22.000 

Installation  44.000 22.000 

Test and commissioning  24.000 - 

Total 112.000 44.000 

 

3.4.2 The operating costs 
The operating and maintenance costs involve all the data on the disbursements foreseen 
for the purchase of goods and services, which are not of an investment nature since they 
are consumed within each accounting period. 
The total data overall includes: 

• The direct production costs (consumption of materials and services, personnel, 
maintenance, general production costs, spare parts); 

• Administrative and general expenditures. 

In the calculation of operating costs, all items that do not give rise to an effective 
monetary expenditure must be excluded, even if they are items normally included in 
company accounting (Balance Sheet and Net Income Statement).  In particular, the 
following items are to be excluded, as they are not coherent with the discounted cash 
flow method: 

• Depreciation, as it is not effective cash payment; 

• Any reserves for future replacement costs; in this case as well, they usually do not 
correspond to a real consumption of goods or services; 

• Any contingency reserves, because the uncertainty of future flows should be taken 
into consideration in the risk analysis and not through figurative costs. 

 
Moreover, capital, income or other direct taxes are included only in the sustainability table 
(as an outflow) and not considered for the calculation of NPV, which should be calculated 
before deductions. The rationale is to avoid the complexity and variability across time and 
countries of capital income tax rules. 
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In the following tables the total of Operation Expenditure are shown with reference to the 
four Activities considered. 

Table 3.7: Total Operation costs in k€ 

Year 1 2 3 4 5 6 7 8 9 10 

Activity 3-1 
 

- - 10 10 10 10 10 10 10 

Activity 3-2 
 

160 160 160 160 160 160 160 160 160 

Activity 3-3 
 

5 5 5 5 5 5 5 5 5 

Activity 3-4 
 

6 6 6 6 6 6 6 6 6 

TOTAL 
 

171 171 171 171 171 171 171 171 171 

 

3.4.2.1 Operation Costs - Activity 3.1 
The Operation Costs for the activity 3.1 are related to general maintenance of software 
and hardware. This type of activity, as resumed in the following table, does not provide 
many operational costs during the operation phase. 
 

Table 3.8: OPEX – Sub-Activity 3.1 in € 

Operatin
g costs 1 2 3 4 5 6 7 8 9 10 

Maintenan
ce - - - 10.0

00 
10.0
00 

10.0
00 

10.0
00 

10.0
00 

10.0
00 

10.0
00 

 

3.4.2.2 Operation  Costs - Activity 3.2 

The complexity of activity 3.2 foreseen the following operational costs: 

• Equipment and software maintenance; 

• Administrative costs of the systems. 
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The costs are resumed in the following table: 

Table 3.9: OPEX – Sub-Activity 3.2 in € 

Operating 
costs  1 2 3 4 5 6 7 8 9 10 

Maintenanc
e  
(equipment)  

- 10.00
0 

10.00
0 

10.00
0 

10.00
0 

10.00
0 

10.00
0 

10.00
0 

10.00
0 

10.00
0 

Maintenanc
e  (SW)  - 100.0

00 
100.0
00 

100.0
00 

100.0
00 

100.0
00 

100.0
00 

100.0
00 

100.0
00 

100.0
00 

Administrati
ve costs    - 50.00

0 
50.00
0 

50.00
0 

50.00
0 

50.00
0 

50.00
0 

50.00
0 

50.00
0 

50.00
0 

Total  - 160.0
00 

160.0
00 

160.0
00 

160.0
00 

160.0
00 

160.0
00 

160.0
00 

160.0
00 

160.0
00 

 
 

3.4.2.3 Operation Costs - Activity 3.3 
The operations costs for the activity 3.3 are reported in the following table. 

Table 3.10: OPEX – Sub-Activity 3.3 in € 

Operating 
costs 1 2 3 4 5 6 7 8 9 10 

Raw 
materials - €2.5

00 
€2.5
00 

€2.5
00 

€2.5
00 

€2.5
00 

€2.5
00 

€2.5
00 

€2.5
00 

€2.5
00 

Maintenanc
e 
(equipment) 

- €70
0 

€70
0 

€70
0 

€70
0 

€70
0 

€70
0 

€70
0 

€70
0 

€70
0 

Maintenanc
e (SW) - €48

0 
€48
0 

€48
0 

€48
0 

€48
0 

€48
0 

€48
0 

€48
0 

€48
0 

Administrati
ve costs - €1.5

00 
€1.5
00 

€1.5
00 

€1.5
00 

€1.5
00 

€1.5
00 

€1.5
00 

€1.5
00 

€1.5
00 

Total - €5.1
80 

€5.1
80 

€5.1
80 

€5.1
80 

€5.1
80 

€5.1
80 

€5.1
80 

€5.1
80 

€5.1
80 

 
The raw material costs are related to the tag substitution, are foreseen 100 tag year. The 
administrative costs are related to the tag assignment management.  
Other costs are expected for the software and hardware maintenance. 
  

MONALISA 2.0 – REPORT ON COST-BENEFIT ANALYSIS FOR CARRYING OUT THE SAFER SHIPS 
 

25 

 



 

 

3.4.2.4 Operation Costs - Activity 3.4 
The operation costs foreseen for this activity are related to the inspection cost of the 
equipment and the raw materials. 

 

Table 3.11: OPEX – Sub-Activity 3.4 in € 
 

Operating 
costs 1 2 3 4 5 6 7 8 9 10 

Maintenanc
e -  €4.00

0  
€4.00
0  

€4.00
0  

€4.00
0  

€4.00
0  

€4.00
0  

€4.00
0  

€4.00
0  

€4.00
0  

Administrati
ve costs -  €2.00

0  
€2.00
0  

€2.00
0  

€2.00
0  

€2.00
0  

€2.00
0  

€2.00
0  

€2.00
0  

€2.00
0  

Total -  €6.00
0  

€6.00
0  

€6.00
0  

€6.00
0  

€6.00
0  

€6.00
0  

€6.00
0  

€6.00
0  

€6.00
0  

 

3.4.3 Revenues 
For the four activities they were not taken into account revenues, since the activities are 
aimed at providing a security service without generating profits from their direct use. 
 

3.5 Financial return on investment 
The methodology for the determination of the return on investment is the Discounted 
Cash Flow (DCF) approach, according to the methodology adopted in the Guide 
(European Commission, 2008). This implies some assumptions: 

• Only cash inflows and outflows are considered (depreciation, reserves and other 
accounting items which do not correspond to actual flows are disregarded);  

• The determination of the project cash flows should be based on the incremental 
approach, i.e. on the basis of the differences in the costs and benefits between the 
scenario with the project (do-something alternative) and the counterfactual scenario 
without the project (BAU scenario) considered in the option analysis; 

• The aggregation of cash flows occurring during different years requires the adoption 
of an appropriate discount rate in order to calculate the present value of the future 
cash flows. 
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In the following Table 3.12 the Annual Net Cash Flow for the period of interest is 
reported. 

Table 3.12: Annual Net Cash Flow in € 

 Year 1 2 3 4 5 

Investments 
Costs 3.144.320 78.320 79.320 - - 

Operating 
Costs  

171.180 171.180 181.180 181.180 

Revenues 
 

- - - - 

Cash Flow - 3.144.320 - 249.500 - 250.500 - 181.180 - 181.180 

 Year 6 7 8 9 10 

Investments 
Costs 44.000 - - - - 

Operating 
Costs 181.180 181.180 181.180 181.180 181.180 

Revenues - - - - - 

Cash Flow - 225.180 - 181.180 - 181.180 - 181.180 - 181.180 

 

The indicators needed for testing the project’s financial performance are: 

• The financial net present value of the project (FNPV), and 

• The financial internal rate of return (FRR). 

The financial net present value is defined as the sum that results when the 
expected investment and operating costs of the project (suitably discounted) are 
deducted from the discounted value of the expected revenues: 

FNPV = � atSt

n

t=0

=
S0

(1 + i)0
+

S1
(1 + i)1

+⋯+
Sn

(1 + i)n
 

Where St is the balance of cash flow at time t (net cash flow) and at is the 
discount factor chosen for discounting at time t. 

 

The financial internal rate of return is defined as the discount rate that produces 
a zero FNPV: 

FNPV = �
St

(1 + FRR)t

n

t=0

= 0 

The calculation of the return on investment measures the capacity of the net 
revenues to remunerate the investment cost. 

More specifically, the net present value, NPV(C), and the financial rate of return, 
FARR(C), on the total investment cost, measure the performance of the 
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investment independently of the sources or methods of financing. The NPV is 
expressed in money terms (Euro), and depends on the scale of the project. The 
second indicator is a pure number, and is scale-invariant. 

The CBA Guide of European Commission suggests a benchmark real financial 
discount rate of 5%. 

In the following Table 3.13 the result of the Financial Analysis is reported.  

Table 3.13: Financial Return Indicators in k€ 

FNPV(C) [k€] - 4.375 
FRR (C) Not Evaluable2 
Discounted Rate 5% 
Time Horizon (years) 10 

The table shows the no-profitability of the project from a financial point of view 
without sources of financing: the FNPV(C) is negative and FRR(C) is not 
evaluable because it does not exist a value of Discount Rate that produces a 
zero FNPV; this situation is due to the fact that the Activities invests on safety 
but will not get revenues from their management. 

 

3.6 Economic analysis (Social point of view) 
The economic analysis appraises the project’s contribution to the economic welfare of the 
region or country. It is made on behalf of the whole of society instead of just the owners 
of the infrastructure, as in the financial analysis. The key concept is the use of accounting 
shadow prices, based on the social opportunity cost, instead of observed distorted prices. 
There may be project costs and benefits for which market values are not available. For 
example, there might be impacts, such as environmental, social or health effects, without 
a market price but which are still significant in achieving the project’s objective and thus 
need to be evaluated and included in the project appraisal. 
 
When market values are not available, effects can be monetized through different 
techniques, in part depending on the nature of the effect considered. ‘Money’ valuation 
here has no financial implication. CBA ‘money’ is just a convenient welfare metric and, in 
principle, any numeracies can be used just as well.  
 
The standard approach suggested in the Guide for Cost Benefit Analysis on Investment 
Project, consistent with international practice, is to move from financial to economic 
analysis, starting from the performance of the investment regardless of its financial 
sources. To do so, appropriate conversion factors should be applied to each of the inflow 

2 FRR(C) is not evaluable because it does not exist a value of Discount Rate that produces a zero 
FNPV 
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or outflow items to create a new account, which also includes social benefits and social 
costs. 
 

3.6.1 Monetisation of non-market impacts 
This step is to include in the appraisal those project impacts that are relevant for society, 
but for which a market value is not available. The most frequently used method is the 
willingness-to-pay (WTP) approach, which allows the estimation of a money value 
through users’ revealed preferences or stated preferences. 
The benefits considered are in terms of:  

• Fatalities prevented - One fatality prevented is evaluated 2.500.000 €3 

• Injuries prevented – one injury prevented is evaluated like 240.000 €4 

• Damage reduction –the value is estimated for the different Vessel type  

• Minor Injuries prevented – the value is 43.000 € according to the INAIL5 

 

3.6.1.1 Monetisation of Non-Market Impacts for Activity 3.1 
The B-BS implementation referred to a company with 300 workers will impact in particular 
on the reduction of minor injuries. 
Thanks to the B-BS use is possible foreseen by the second year 5 minor injuries saved. 
The following table resumes the benefit obtained by the B-BS implementation: 

Table 3.14: Annual Monetisation of Non-Market Impacts for Sub-Activity 3.1 - value in k€ 

Benefit/Y
ear 1 2 3 4 5 6 7 8 9 10 

Minor 
Injuries 
saved  

5,20 1,56 1,25 1,00 0,80 0,64 0,51 0,41 0,33 

Value of 
Minor 
Injuries  

€224 €291 €344 €387. €422 €449 €471 €489 €503 

 

3.6.1.2 Monetisation of Non-Market Impacts for Activity 3.2 
Thanks to the ICT Tool for Search and Rescue it’s possible estimate almost a reduction 
of 2/5 fatalities per year but conservatively, to demonstrate the effectiveness of this 
instrument, we have considered for the CBA only 1 fatality saved per year and 5 injuries.  

3 Italian Insurance reference  
4 EUROPEAN COMMISSION Directorate General Regional Policy: Guide to COST-BENEFIT ANALYSIS of investment 

projects 
5 Istituto Nazionale per l’Assicurazione contro gli Infortuni sul Lavoro (INAIL) is the Italian National Institute for Insurance 

against Accidents at Work, it is a public non-profit entity safeguarding workers against injuries  
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The Value of fatalities and injuries saved, have been taken considering the statistics data 
reported in the “Official Statistics for Swedish SAR operations for 2014”. It seems to be 
correct "conservatively" at least 1 fatalities reduction and 5 for injuries. Considering a total 
fatalities of 22 (2014), is to say that there is a reduction of 4% thanks to the system. 
 

Table 3.15: Annual Monetisation of Non-Market Impacts for Sub-Activity 3.2- value in k€ 

Benefit/Y
ear 1 2 3 4 5 6 7 8 9 10 

Number 
of deaths 
prevented  

  
 
€2.50
0  

 
€2.50
0  

 
€2.50
0  

 
€2.50
0  

 
€2.50
0  

 
€2.50
0  

 
€2.50
0  

 
€2.50
0  

 
€2.50
0  

Injuries 
reduction   

 
€1.20
0  

 
€1.20
0  

 
€1.20
0  

 
€1.20
0  

 
€1.20
0  

 
€1.20
0  

 
€1.20
0  

 
€1.20
0  

 
€1.20
0  

Total   
 
€3.70
0  

 
€3.70
0  

 
€3.70
0  

 
€3.70
0  

 
€3.70
0  

 
€3.70
0  

 
€3.70
0  

 
€3.70
0  

 
€3.70
0  

 
 

3.6.1.3 Monetisation of Non-Market Impacts for Activity 3.3 
The Pilot application of RFID Technology for indoor positioning of crew and passenger 
and guidance in an emergency has the following benefits: 

• Number of fatalities reduction 

• Accident/injuries reduction 

• Damages reduction 

 
The probability of fatalities has been calculated according EMSA report on the Risk Level 
and Acceptance Criteria for Passenger Ships. According to the EMSA the number of 
casualties and fatalities are resumed in the previously Table 3.1 
The Pilot application of RFID Technology for indoor positioning of crew and  
According to the statics, the ratio between Fatalities and serious Injuries in this type of 
accident are 1/32. 
 
The damage reduction has been calculated considering the probability of fire and the 
estimation value of damage saved in case of accident. 
 
By the same approach used for the other activity 3.2, we have considered a 
"conservatively" approach and we have hypothesized only the 50% of efficacy on the 
benefit calculated. 
 

Table 3.16: Annual Monetisation of Non-Market Impacts for Sub-Activity 3.3 - value in k€ 
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Benefit/ 
Year 1 2 3 4 5 6 7 8 9 10 

Number of 
deaths 
prevented  

   €26.250   €26.250   €26.250   €26.250   €26.250   €26.250   €26.250   €26.250   €26.250  

Accident 
/injuries 
reduction 

   €4.962   €4.962   €4.962   €4.962   €4.962   €4.962   €4.962   €4.962   €4.962  

Damages 
reduction    €117.900   €117.900   €117.900   €117.900   €117.900   €117.900   €117.900   €117.900   €117.900  

Total    €149.112   €149.112   €149.112   €149.112   €149.112   €149.112   €149.112   €149.112   €149.112  

 

3.6.1.4 Monetisation of Non-Market Impacts for Activity 3.4 
According to the activity 3.3, the Safe Evacuation System studied, aim to reduce: 

• Fatalities; 

• Serious Injuries. 

The probability of event used, has been taken in the EMSA report  “Risk Level and 
Acceptance Criteria for Passenger Ships” as reported in the Table 3.1. 
The evaluation has been done on the following hypothesis: 

• Medium cruise size ship; 

• In case of collision event;  

• A real distribution of passenger in case of similar accident. 

 

Table 3.17: Annual Monetisation of Non-Market Impacts for Sub-Activity 3.4 - value in k€ 

Benefit/Year 1 2 3 4 5 6 7 8 9 10 
Number of deaths 
prevented *   

 
€31.172  

 
€31.172  

 
€31.172   €31.172  

 
€31.172  

 
€31.172   €31.172  

 
€31.172   €31.172  

Accident /injuries 
reduction 

   €6.313   €6.313   €6.313   €6.313   €6.313   €6.313   €6.313   €6.313   €6.313  

Total   €37.485  €37.485  €37.485   €37.485  €37.485  €37.485   €37.485  €37.485   €37.485  

 

3.6.2 Discounting of the estimated costs and benefits 
Costs and benefits occurring at different times must be discounted. The discount rate in 
the economic analysis of investment projects - the social discount rate (SDR) - reflects 
the social view on how future benefits and costs should be valued against present ones. 
It may differ from the financial discount rate when the capital market is inefficient (for 
example when there is credit rationing, asymmetric information and myopia of savers and 
investors, etc.). 
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For this type of activities we have considered an social discount rates of 5%.  These 
SDRs are based on estimates of long-term growth potentials and other parameters. 
 

3.6.3 Calculation of economic performance indicators 

After the choice of an appropriate social discount rate, it is possible to calculate the 
project’s economic performance using the following indicators: 

• Economic Net Present Value (ENPV): the difference between the discounted total 
social benefits and costs; 

• Economic Internal Rate of Return (ERR): the rate that produces a zero value for the 
ENPV; 

• Benefit-Cost ratio (B/C ratio), i.e. the ratio between discounted economic benefits 
and costs. 

The ENPV is the most important and reliable social CBA indicator and should be used as 
the main reference economic performance signal for project appraisal. Although ERR and 
B/C are meaningful because they are independent of the project size, they may 
sometimes involve problems. In particular cases, for example, the ERR may be multiple 
or not defined, while the B/C ratio may be affected by considering a given flow as either a 
benefit or a cost reduction. 
 
In the following tables the indicators of the economic performance are reported. 

 

Table 3.18: Annual Net Cash Flow with Social Benefits in € 

 
1 2 3 4 5 

Investments Costs 3.144.320   78.320   79.320   -   -  

Operating Costs   171.180  171.180   181.180  181.180  

Revenues   -  -   -   -  

Benefits    4.110.197   4.177.277  4.230.941  4.273.872  

Cash Flow - 3.144.320   3.860.697   3.926.777  4.049.761  4.092.692  

 
6 7 8 9 10 

Investments Costs 44.000   -   -   -   -  

Operating Costs 181.180  181.180  181.180  181.180  181.180  

Revenues  -   -   -   -   -  

Benefits 4.308.217  4.335.693  4.357.674  4.375.259  4.389.326  

Cash Flow 4.083.037  4.154.513  4.176.494  4.194.079  4.208.146  
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Table 3.19: Indicators of Economic Performance in k€ 

ENPV(C) 24.551 

ERR(C) 124,56% 

Benefit Cost Ratio 6,61 

 

 

Figure 9: Discounted Cash flow 

• ENPV is greater than zero: that means that the discounted value of the benefit (cash 
inflows) is greater than the costs (cash outflows) and the beneficiaries of the 
activities make a considerable social profit from them.  

• This profit is six times the investment (benefit / cost ratio = 6.6); 

• The ERR is greater than SDR discount rate and approximately equal to benchmark 
real financial discount rate (5%). 
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Table 3.20: Sub-Activity 3.1 - Annual Net Cash Flow with Social Benefits in € 

Year 1 2 3 4 5 

Investments Costs  140.320  78.320   79.320   -   -  

Operating Costs    -   -   10.000   10.000  

Revenues    -   -   -   -  

Benefits   223.600  290.680   344.344  387.275  

Cumulative Cash Flow -140.320  145.280  211.360   334.344  377.275  

Year 6 7 8 9 10 

Investments Costs  -   -   -   -   -  

Operating Costs  10.000   10.000   10.000   10.000  10.000  

Revenues  -   -   -   -   -  

Benefits 421.620  449.096  471.077  488.662  502.729  

Cumulative Cash Flow 411.620  439.096  461.077  478.662  492.729  

 
 

 

Figure 10: Sub-Activity 3.1 - Discounted Cash flow  
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Table 3.21: Sub-Activity 3.1 - Indicators of Economic Performance in k€ 

ENPV(C) 2.293 

ERR(C) 141.24% 

Benefit Cost Ratio 8,10 

 

Table 3.22: Sub-Activity 3.2 - Annual Net Cash Flow with Social Benefits in € 

Year 1 2 3 4 5 

Investments Costs -€2.560.000   € -   € -   € -   € -  

Operating Costs    €160.000   €160.000   €160.000   €160.000  

Revenues    € -   € -   € -   € -  

Benefits    €3.700.000   €3.700.000   €3.700.000   €3.700.000  

Cumulative Cash Flow -2.560.000   980.000  4.520.000  8.060.000   11.600.000  

Year 6 7 8 9 10 

Investments Costs  € -   € -   € -   € -   € -  

Operating Costs  €160.000   €160.000   €160.000   €160.000   €160.000  

Revenues  € -   € -   € -   € -   € -  

Benefits  €3.700.000   €3.700.000   €3.700.000   €3.700.000   €3.700.000  

Cumulative Cash Flow  15.140.000   18.680.000   22.220.000   25.760.000   29.300.000  

 

 

Figure 11: Sub Activity 3.2 - Discounted Cash flow  
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Table 3.23: Sub-Activity 3.2 - Indicators of Economic Performance in k€ 

ENPV(C) 21.525 

ERR(C) 138,23% 

Benefit Cost Ratio 7,11 

 
 

Table 3.24: Sub-Activity 3.3 - Annual Net Cash Flow with Social Benefits in € 

Year 1 2 3 4 5 

Investments Costs -€332.000,00 € - € - € - € - 

Operating Costs 
 

€5.180 €5.180 €5.180 €5.180 

Revenues 
 

€ - € - € - € - 

Benefits 
 

€149.112 €149.112 €149.112 €149.112 

Cumulative Cash Flow -€ 332.000 -€ 188.068 -€44.136 €99.796 €243.728 

Year 6 7 8 9 10 

Investments Costs € - € - € - € - € - 

Operating Costs €5.180 €5.180 €5.180 €5.180 €5.180 

Revenues € - € - € - € - € - 

Benefits €149.112 €149.112 €149.112 €149.112 €149.112 

Cumulative Cash Flow €387.660 €531.592 €675.524 €819.456 €963.388 

 

 

Figure 12: Sub-Activity 3.3 - Discounted Cash flow 
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Table 3.25: Sub-Activity 3.3 - Indicators of Economic Performance in k€ 

ENPV(C) 658 

ERR(C) 41,44% 

Benefit Cost Ratio 2,87 

 

Table 3.26: Sub-Activity 3.4 - Annual Net Cash Flow with Social Benefits in € 

Year 1 2 3 4 5 

Investments Costs  112.000   -   -   -   -  

Operating Costs   6.000  6.000  6.000  6.000  

Revenues    -   -   -   -  

Benefits    37.485   37.485   37.485   37.485  

Cumulative Cash Flow -112.000  -80.515  -49.030  -17.545   13.940  

Year 6 7 8 9 10 

Investments Costs  44.000   -   -   -   -  

Operating Costs 6.000  6.000  6.000  6.000  6.000  

Revenues  -   -   -   -   -  

Benefits  37.485   37.485   37.485   37.485   37.485  

Cumulative Cash Flow 1.426   32.911   64.396   95.881   127.366  
 
 

 

Figure 13: Sub-Activity 3.4 - Discounted Cash flow  
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Table 3.27: Sub-Activity 3.4  - Indicators of Economic Performance in k€  

ENPV(C) 73 

ERR(C) 19,18% 

Benefit Cost Ratio 1,41 

 

3.7 Sensitivity analysis 
Sensitivity analysis allows the determination of the ‘critical’ variables or parameters of the 
model. Such variables are those whose variations, positive or negative, have the greatest 
impact on a project’s financial and/or economic performance. The analysis is carried out 
by varying the social discount rate (SDR) and determining the effect of that change on 
ENPV, ERR and the B/C ratio. 
 
The results are reported in the following Table 3.28 the economic indicators maintain 
positive values in the worse scenarios  
 

Table 3.28: Total Results of the Sensitivity Analysis 

  
Baseline 

 
SDR 3,5% 4,0% 4,5% 5,0% 5,5% 6,0% 6,5% 

ENPV(C) 26.902.01
0 

26.087.857 25.304.62
3 

24.550.90
6 

23.825.37
9 

23.126.78
1 

22.453.916 

ERR(C) 124,56% 124,56% 124,56% 124,56% 124,56% 124,56% 124,56% 

B/C 
Ratio 6,94 6,83 6,72 6,61 6,51 6,40 6,31 
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4 CONCLUSIONS 
The present document describes the Cost Benefit Analysis done to evaluate the 
innovation proposed in Sub-activity 3 of the MONALISA 2.0 Project: 

• Health and Safety Quality Environment (HSQE): pilot application of Behaviour Based 
Safety (BBS) approach to the maritime domain (Sub-Activity 3.1); 

• ICT Tool for Search and Rescue (Sub-Activity 3.2); 

• Pilot application of RFID Technology for indoor positioning of crew and passenger 
and guidance in an emergency (Sub-Activity 3.3); 

• Safe Evacuation System (Sub-Activity 3.4); 

The Benefits evaluated for each sub-activity are summarised in the following scheme: 

 
The MONALISA 2.0 Activity 3 worked in the perspective of reducing the negative impacts 
and instead producing health benefits, and fatalities saved.  For this reason these Sub-
Activities will not get a positive financial return on investment, because they intend to 
implement the above mentioned activities with the only objective of getting benefits for 
passenger and crew. 
The result of the economic analysis shows a positive ENPV, which means that the value 
of the benefit (cash inflows) is greater than the costs (cash outflows) and the beneficiaries 
of the activities make a social profit in terms of reduction of fatalities and injuries. 
 
Sub-Activity 3.1  
The B-BS implementation, for example with a crew of 300 workers, primarily impacts the 
reduction of minor injuries.  The use of Behaviour Based Safety allows obtaining a 

Pilot application of 
Behaviour Based  Safety
•Minor injuries

ICT Tool for Search and 
Rescue
•Number of deaths prevented
•Serious injuries reduction

Indoor Positioning System
•Damages reduction
•Number of deaths prevented
•Serious injuries reduction

Safe Evacuation System
•Number of deaths prevented
•Serious injuries reduction
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considerable reduction of minor injuries per year. By the second year a benefit of, € 
223.600 was obtained thanks to a decrease of 5 minor injuries.  The value of minor 
injuries has been calculated with a precautionary approach based on the value of 43.000 
€ per minor injuries as established by the Italian National Institute for Insurance against 
Accidents at Work. 
The Cost Benefit Analysis has been very positive impact, showing a very high ERR 
(141%).  

 
 
Sub-Activity 3.2 
The main benefits generated by the Information and Communications Tool for Search 
and Rescue are in terms of fatalities and serious Injuries saved. 
To estimate the value of fatalities and injuries saved, have been considered the statistics 
data reported in the “Official Statistics for Swedish SAR operations for 2014”. It seems to 
be correct "conservatively" have at least 1 fatality and 5 injuries saved for year.  
Considering a total fatalities of 22 (2014), it is like saying that there is a reduction of 4% of 
fatalities thanks to the system. The system has a Benefit Cost Ratio equal to 7, i.e. that 
profit is seven times the investment done. The Information and Communications Tool for 
Search and Rescue Discounted Cash Flow (following figure) show by the second year a 
pay back of the investment.  
 
It is important to highlight the positivity of the CBA results, despite that the analysis 
excludes other important benefits not easily quantifiable, but certainly of great importance 
such as energy saving in the research or the reduction of any major damage. 
 
Sub-Activity 3.3  
The Pilot application of RFID Technology for indoor positioning of crew and passenger 
and guidance in an emergency has the following benefits: 

• Number of fatalities reduction; (with time frame of 10 year amount to € 240.000) 

• Accident/injuries reduction; (with time frame of 10 year amount to € 45.000) 

• Damages reduction (with time frame of 10 year amount to € 1.000.000) 

• The monetisation of Benefits has been done with a precautionary approach based: 

• The value of a human life as established by the Italian insurance company  
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• The serious injuries are monetised using as reference the EUROPEAN 
COMMISSION Directorate General Regional Policy: Guide to COST-BENEFIT 
ANALYSIS of investment projects. 

• The damage evaluation has been done considering the economic damage done in 
similar fire events. 

 
The probability of fatalities has been calculated according EMSA report on the Risk Level 
and Acceptance Criteria for Passenger Ships. Thanks to the indoor positioning system is 
possible have benefits saving for € 150.000 at year. The cost benefit analysis has 
highlighted a good pay back period, by the third year, with a ENPV of € 658.136  
 
Sub-Activity 3.4 
The Safe Evacuation System studied, aim to reduce mainly: 

• Fatalities 

• Serious Injuries 

The probability events have been calculated according EMSA report on the Risk Level 
and Acceptance Criteria for Passenger Ships. 
 
The benefits generated by the Safe Evacuation System demonstrate how the investment 
has a positive social economic impact.  The economic indicators like ERR and ENPV are 
very positive (19% and € 73.364), demonstrating a return on investment after five years, 
The Result of the analysis are reported in the following tables: 

Table 4.1: Economic Index 

ENPV(C) 

Activity 3-1 2.293.719  
Activity 3-2 21.525.418  
Activity 3-3 658.136  
Activity 3-4 73.634  
Total 24.550.906  

ERR(C) 

Activity 3-1 141,24% 
Activity 3-2 138,23% 
Activity 3-3 41,44% 
Activity 3-4 19,18% 
Total 124,56% 

Benefit Cost Ratio  

Activity 3-1  8,10  
Activity 3-2  7,11  
Activity 3-3  2,87  
Activity 3-4  1,41  
Total  6,61  

 
 
The total overview of discounted cash flow is show in the following figure: 
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Figure 14: Discounted Cash Flow 
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39 partners from 10 countries 
taking maritime transport into the digital age 

 
By designing and demonstrating innovative use of ICT solutions 

MONALISA 2.0 will provide the route to improved 
 

SAFETY - ENVIRONMENT - EFFICIENCY  

 

Swedish Maritime Administration ◦ LFV - Air Navigation Services of Sweden ◦ SSPA ◦ 
Viktoria Swedish ICT ◦ Transas ◦ Carmenta ◦ Chalmers University of Technology ◦ World 

Maritime University ◦ The Swedish Meteorological and Hydrological Institute ◦ Danish 
Maritime Authority ◦ Danish Meteorological Institute ◦ GateHouse ◦ Navicon ◦  Novia 

University of Applied Sciences ◦  DLR ◦  Fraunhofer ◦  Jeppesen ◦  Rheinmetall ◦  Carnival 
Corp. ◦  Italian Ministry of Transport ◦ RINA Services ◦ D’Appolonia ◦ Port of Livorno ◦ IB 
SRL ◦  Martec SPA ◦ Ergoproject ◦ University of Genua ◦ VEMARS ◦  SASEMAR ◦ Ferri 
Industries ◦ Valencia Port Authority ◦ Valencia Port Foundation ◦ CIMNE ◦ Corporacion 

Maritima ◦ Technical University of Madrid ◦ University of Catalonia ◦  Technical University 
of Athens ◦ MARSEC-XL ◦ Norwegian Coastal Administration 

 

www.monalisaproject.eu 
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