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5.1.1 Discount Rate

The curves shown in Figure 5-1 and Figure 5-2 show the rate of change of the FNP V| for the discount rate. The curve
of the Space@Sea multi-use modular island’s FNPVy initial discount rate is discussed in Figure 5-1. By varying this
value and distributing it over the FNPVy of both the Space@Sea modular island and its industry-standard competitor,
the impact on the risk of the discount rate can be seen. An increase to a 2% rate, results in an increase of approximately
15% for the FNPV.. This concludes that the discount rate does have an impact on the FNPV. calculation.

North Sea Business Case
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Figure 5-1 FNPVc vs Discount Rate for the North Sea Business Case Figure 5-2 FNPVk vs Discount Rate for the North Sea Business Case and
and alternative scenario alternative scenario

The same approach was used for the sensitivity analysis on the discount rate of the Mediterranean modular island in
Figure 5-3 and Figure 5-4. In the case of the alternative scenario and the Space@Sea island that a higher interest,
doubled, for example, would result in a much higher decrease in both the FNPVs. In the case of FNPVk vs discount
rate, a decrease of approximately 30% is seen in the FNPVc¢ and FNPVk, would be beneficial.

Mediterranean Sea Business Case
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Figure 5-3 FNPVc vs Discount Rate for the Mediterranean Sea Figure 5-4 FNPVk vs Discount Rate for the Mediterranean Sea
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5.1.2 Interest

The interest rate varies, depending on each application. These rates have been taken to be 6%, 4%, 4%, 2.5% for
Living@Sea, EnergyHub@Sea, T&L@Sea, and Farming@Sea, respectively, as per each deliverable [1] [2] [3] [4].
As recalled from Stakeholders, each application stakeholder committee is responsible for their costs, and the choice
of their interest rate. By decreasing the rate to a 0% value, the FNPVc¢, and FNPVKk rate of change, the Space@Sea
FNPVk decreases by over 4% and about 4.5% for the landfilled industry alternative.
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Figure 5-5 North Sea FNPVk vs Interest rate Figure 5-6Mediterranean Sea Business Case FNPVk vs interest
rate

5.1.3 Salary Rate

The figures for the North Sea business FNPVc vs salary rate show that, as salary rates fluctuate, so does the FNPV’s,
as expected. However, over 25 years, the salary rate does not make a significant impact (rate basis of 1.9%) due to
the low personnel population. The variations in rate have a minimal impact on the FNPV within the lifetime of the
projects. The Mediterranean is relatively more sensitive due to the higher population. Hence, the salary rate for the
North Sea is considered as a negligible risk in the combined financials and a medium risk for the Mediterranean. To
lower the financial risk in the Mediterranean, searching for more automatization options in the EnergyHub@Sea
business could provide solutions. In the case of the salary rate, it is seen that a “medium risk”, increasing this rate
by 2% results in 14% of the FNPV as shown in Figure 5-7 and Figure 5-8.
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Figure 5-7 FNPVc vs salary increase rate for the North Sea Figure 5-8 FNPVKk vs salary increase rate for the Mediterranean island
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Figure 5-9FNPVc vs salary increase rate for the Mediterranean Sea Figure 5-10 FNPVk vs salary increase rate for the Mediterranean Sea
Business Case Business Case

5.1.4 Energy rate

The FNPV sensitivity for the Energy rate for the Mediterranean Sea business case shows that as energy rates vary so
does the change FNPV’s, as expected. However, over 25 years, the energy rate does not make a significant impact,
due to the low rate basis of 0,08%. The variations do not increase the FNPV within the lifetime of the projects for
both business cases. For both, the Mediterranean and North business cases, the Energy rate is considered as a minimal
risk in the combined financials.
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5.1.5 Maintenance rate

Increasing the maintenance rate for the North Sea business case, as seen in Figure 5-12, shows the minimum change
in both the FNPVc and FNPVK, for Space@Sea as well as the landfill industry-standard alternative. This leads to the
conclusion that the maintenance increase rate has a minimal risk on the FNPV calculation.
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Figure 5-12 FNPVc vs maintenance increase rate for S@S North Sea Figure 5-13 FNPVk vs maintenance increase rate for S@S modular island
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The maintenance increase rate is distributed along the FNPVc and FNPVk for both the Mediterranean island and its
fixed jacket competitor and varied. The increase of the rate by a factor of 2, results in a decrease in FNPVc¢ and
FNPVk would increase overall between 3-4% for the Space@Sea FNPVc, and inversely for the FNPVk.
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5.2 Cost of land reclamation

The North Sea business case considers land reclamation as a competitor to Space@Sea and concludes that land
reclamation is a better alternative from an economic point of view. However, the land reclamation cost estimates for
the North Sea do not provide a global representative. As the Palm Island in Abu Dhabi was created on an average
price of €/m? 125 for similar water depth, an interesting variable alone.

To reflect the impact on the FNPV, an analysis adjusting the cost variables aims at determining the intersecting plane
indicating necessary current or future prices or water depth needed to break-even was done. Figure 5-14 and Figure
5-15 show the sensitivity to the FNPVc and FNPV versus the cost of the land reclamation. For the current water
depth in the North Sea, the breakeven point for Space@Sea versus land reclamation is approximately 175 €/m®. The
required land reclamation cost decreases rapidly for increasing water depth. However, the price will increase for land
reclamation, depending on complexity, or longer vessel transit time. This emphasized the favourability of Space@Sea
in deeper sea locations.
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Figure 5-14 Surface plot showing the FNPV. sensitivity for land reclamation cost and water depth
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Figure 5-15 Surface plot showing the FNPVk sensitivity for land reclamation cost and water depth

From the FNPV\ point of view, Space@Sea becomes less attractive because of the relatively higher break-even point
of approximately 244 €/m’ of expenditure and accounting for the business case.

5.3  Business risk register

A sensitivity analysis provides information regarding which assumptions are important for the business case outlook.
The next step is the qualitative analysis of risks which might lead to significant deviations in variables connected to
the adopted assumptions. For this purpose, a Business Risk Register is developed. Once a risk is identified, a
probability of occurrence of a risk event needs to be estimated. For the high-level business case a low, medium, and
high scale is more suitable. The same scale can also be used to assess impact risk. The performed sensitivity analysis
provides valuable insight regarding the potential impact of a risk. If applicable, the effect of risk to cash flows is also
recorded. A heat map, like the one shown in Figure 5-16, can then be used for assessment of risk level. Risks falling
under the red color category exhibit a high-risk level. For these risks, and initiative-taking response plan is needed.
Risks with yellow colour have medium risk levels and a response plan for them might or might not be developed.
Risks with a green colour exhibit a low-risk level. They are usually only monitored without adopting a specific
response plan until their status changes.
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5.3.1 Financial Risks
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Figure 5-16 Risk Register overview

The summary of the financial risks, obtained from the sensitivity analysis, are presented in Table 5-2. The risk results
towards the financial distribution, reflected in Table 5-2 are extracted from D1.5 T&L@Sea [3]. Combined with the
sensitivity performed in section 5.1.1, they imply that the financial data relating to discount rates, private loan
amounts, EU, and public contributions have a significant impact on the business case, adding the medium probability
of occurrence results in a high-risk level. The loan, salary, and maintenance risk are found to low due to the relatively
low impact on the FNPV, and FNPVy

Financial data
Discount rate

Table 5-2 Financial risk register

Probability Risk Level
Medium

EU assistance on initial
costs

Medium

public contribution

Medium

Private equity Low
Private loan Medium
Loan interest rate Low Medium Low
Salary rate Low Low Low
Energy rate Low Low Low
Maintenance rate Low Low Low
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6. Conclusions and Recommendations

Space@Sea’s main statement states: “17 European partners aim to provide sustainable and affordable workspace at
sea by developing a standardized and cost-efficient modular island with low ecological impact”. This report has listed
benefits in which the sustainable approach of both modular multi-use islands would be met. The North Sea and
Mediterranean modular islands, through Space@Sea, set an example of innovation, as it has never been done before,
of self-sustainable, employment-generating, service-providing example for other countries and continents such as
Asia and America, leading towards a more sustainable future.

The major outcomes of the modular islands include inclusive growth, which requires actions intended to modernize
and strengthen the employment and social protection systems. This outcome has been fulfilled by the Space@Sea
business case as was shown by the creation of available space and employment which are not readily available and
at a remote location: the sea.

This Space@Sea business case evaluates the concept’s competitiveness for the Space@Sea modular island concept
for the North Sea and the Mediterranean Sea. The comparison of Space@Sea to the locally assumed industry-standard
alternative, respectively land reclamation and fixed jacket platform, allowed for an evaluation of the future financially
competitiveness if decided that this concept has inevitable to be installed.

The financial analyses of North Sea and Mediterranean Sea business cases give an estimate of the initial costs,
operational and maintenance costs for each addition to the business cases, and some projections of the Financial Net
Present value of these multi-use islands.

Although the initial expenditures were relatively high for Space@Sea, it has been demonstrated that the concept and
alternative scenarios also prove to be quite costly. However, the non-quantifiable benefits of the multi-use modular
islands veer towards accomplishing several of the set goals that HORIZON 2020 has established.

The North Sea business case evaluated the CAPEX to be 1,83 times higher and the OPEX to be 1,38 times higher
than its competitor, the landfill alternative. The main reason for this high CAPEX difference is mainly due to the
relatively shallow water depth of the North Sea combined with a relatively low cost for land reclamation replacing
an expensive module substructure. The difference in OPEX is consequently due to the higher cost of maintenance
for the substructure of the module and its moorings.

The Mediterranean Sea business case evaluated the CAPEX to be 0,49 times lower and the OPEX to be 0,99 times
lower than its competitor, the fixed jacket alternative. The high CAPEX difference is mainly due to the deep-water
characteristic of the Mediterranean Sea which results in high initial investment for the jacket structure. The low
difference in the OPEX is due to similarities of items for the operation and maintenance for both concepts.

The use of the jacket platform alternative is efficient only in the case of shallow water island creation as the cost of
jacket platforms for deep waters increases linearly [2]. The Mediterranean Space@Sea modular island is also a more
economically beneficial option concerning the industry alternative standard of the fixed jacket water platform.

The FNPV, and FNPVi reflect the cashflow for the cost for 25 years and resulted in the North Sea business
Space@Sea were found to be 1,6 and 1,5 times respectively more expensive. Whilst the Mediterranean business
case concluded a factor of 0,8 for the FNPV, and 0,6 for the FNPV.

Based on the sensitivity analysis and D1.5 T&L@Sea [3], the discount rate and financial initial investment
distribution per business are found to have a large impact on the FNPV, and FNPVy. Resulting in a medium to mostly
high-risk level for financial risk assessment. The effect of loan interest, salary, energy, maintenance rates on the
FNPV,, and FNPVy were individually found to have a significant impact and resulted in a low-risk level for the
financial risk assessment.

A sensitivity analysis was performed on the estimated reclamation cost [€/m?] versus water depth to evaluate the
break-even point for both business cases resulting in the following conclusions:

e FNPV,, for the North Sea, was found at 170 €/m?;

e FNPV,, for the Mediterranean Sea, was found at 46 €/m?;

e FNPV for the North Sea, was found at 244 €/m3;

e FNPV for the Mediterranean Sea, was found at 64 €/m?>.
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