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RURAL ECONOMY AND CONNECTIVITY COMMITTEE 

DRAFT BUDGET 2019-20 

SUBMISSION FROM DR. ALFRED J. BAIRD

1.Is the current and proposed level of investment in vessels procurement and port
infrastructure enough to ensure the resilience of the Clyde and Hebrides ferries network in
future years?

This question assumes that all ferries of a given size and capacity will cost the same to 
acquire and to operate. In reality this is not the case. The distinct ‘type’ of high 
displacement (and high block coefficient) ferries specified and procured (by Transport 
Scotland and its agencies) and deployed on Clyde and Hebrides ferry services tend to be 
very expensive to buy and to operate relative to other industry options. This high cost 
approach means that fewer new vessels may be acquired for a given budget and it also 
means that subsidy continually rises to take account of what are very high operating costs 
relative to industry standards. Hence the stated VRDP objectives are seldom if ever met, 
and operating subsidy continues to rise year on year. 

Analysis of the wider ferry industry provides us with many useful examples of how to do 
things better in particular by procuring ships of far greater efficiency, lower cost and lower 
emissions. The following example illustrates the potential upfront capital and long-term 25-
year ship lifetime cost savings achievable by comparing a ‘major’ Calmac/CMAL/TS ferry 
(the 85-car capacity ‘Finlaggan) with that of a similar capacity private ferry operator, 
Pentland Ferries vessel (the 75-car capacity ‘Pentalina’): 

TOTAL OPERATING COST (£) PENTALINA FINLAGGAN 

Car capacity 75 85 

Annual Costs 3,497,741   8,994,755 

Cost over 25-years 87,443,516    224,868,887 

Cost savings per year 5,497,015 61% 

Cost savings/25-years 137,425,371  (@ today’s prices) 

Future value @ 4% p/a £220.0 million 

The table above shows an estimated 61% cost saving for a single ferry (i.e. equivalent to 
some £5.5m per ship/year). This is due to three main factors: (1) the superior efficiency of 
the Pentalina gives it about half the fuel consumption/fuel cost of Finlaggan, and hence also 
half the CO2 emissions; (2) capital cost (£12m at todays prices) is less than a third of the 
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cost of Finlaggan today (the latter costing in excess of £40m today); and (3) a crew of 14 
persons on Pentalina compared with 34 on Finlaggan, the latter also living on board, results 
in a crew cost for the latter which is three times as much as Pentalina.  

Much of the reason for the inherent inefficiency of the existing Calmac ferry fleet is due to 
the standard design of what are high displacement, high resistance monohulls, and which 
have a significantly higher Block Coefficient than alternative ships such as Pentland Ferries 
Pentalina. This results in higher costs not least due to a far higher engine power 
requirement and hence higher (almost double) fuel costs and emissions. The illustration 
below shows that current Clyde and Hebrides ferries have nearly twice the Block Coefficient 
(0.459) of the similar car capacity Pentland Firth high sea-state catamaran ferry 
(Pentalina/0.274) operated by Pentland Ferries, the latter maintaining a profitable service 
without any need for subsidy. 

Overall cost savings relating to this one ship over its expected operating lifetime compared 
with the similar car capacity Calmac ferry is estimated to exceed £137 million at today’s 
prices (i.e. over £220 million in terms of future values).  With some ten major vessels in the 
Clyde and Hebrides services this suggests a potential saving of in excess of £2 billion could 
be achieved simply by moving towards procuring more efficient ships as demonstrated by 
astute private operators such as Pentland Ferries, and for smaller vessels Western Ferries 
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likewise provides for a similar illustration of greater efficiency and lower costs, as well as 
lower emissions, and a profitable ferry service without any need for subsidy. 

It should further be noted that Pentland Ferries Pentalina operates in a high sea state area 
(Pentland Firth) and is specifically designed for that purpose and hence that ferry type is 
capable of operating on any Scottish domestic route including any of the Clyde and 
Hebrides services. Any port/linkspan modifications/costs necessary to handle such a vessel 
would be minimal and would certainly be far outweighed by the massive lifetime operating 
cost and environmental benefits.  

Regarding engine emissions the table below estimates that there is a 43% reduction in 
emissions for the catamaran compared to the larger Calmac type of ferry; this is equivalent 
to over 106,000 tonnes of CO2 over 25-years operations, per ship. This is primarily due to 
the fact the more efficient catamaran requires only about half the engine power of Calmac’s 
monohull, and hence has half the fuel consumption, yet for a similar speed and payload of 
cars. 

The graph below demonstrates the X-inefficiency prevalent here and therefore highlights 
the added costs which are entirely due to the prevailing ferry type specified by Transport 
Scotland and its agencies and employed on Clyde and Hebrides services. Here we see the 
average cost of the profit seeking firm (Pentland Ferries) is far lower than the public ferry 
operator, as noted above. The X-inefficiency gap of the less efficient publicly operated ferry 
must be filled by subsidy, this amounting to an added cost of £137.5m (60%) over the 25-
year lifetime of a single ship. In addition, the X-inefficiency of the publicly procured and 
operated ferry also generates added X-ternalities in the form of an additional 106,000 
tonnes of CO2, again over the ship’s lifetime. This implies in aggregate terms for the current 
10 or so large ferries in the Clyde and Hebrides services an X-inefficiency amounting to 
over £2 billion (in real prices) and X-ternalities of over 1 million tonnes of additional CO2 

emissions over the 25-year lifetime of a ship compared to the higher efficiency high sea-
state ferry solution illustrated here by Pentland Ferries’ vessel.  

The X-Inefficiency graph further implies that the underlying explanation for such inefficiency 
in the Clyde and Hebrides ferry fleet is primarily due to the absence of incentives to cut 
costs either by Transport Scotland or its agencies. As each new high-cost ferry is specified 
and ordered by Transport Scotland et al. so this X-inefficiency is repeated ad-infinitum, as 
with the case of the two new £50 million, 100+-car ferries currently being built at 

EMISSIONS PENTALINA FINLAGGAN 

fuel cons/hr (litres) 755 1500 

ltr/car space/hr 10.1 17.6 

kg  CO2 per litre 2.672 2.672 

annual oper hrs 2800 2800 

Tonne  CO2 /car space/yr 75.3  132.0 

Tonne  CO2 /car space saved/yr 56.7 (43%) 

Tonnes  CO2 saved/year 4,254 

Tonnes  CO2 saved 25-yr 106,338 
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Ferguson’s; the Committee may wish to note that Pentland Ferries new similar capacity 
100-car ferry due to arrive in Orkney later in 2018 costs just £15m, or one third of the price
of Calmac’s new ferries. And, more importantly, the latter vessel like its predecessor
(Pentalina) will cost only about one third to operate over 25 years compared to the new
Calmac ferries, and with similarly reduced fuel consumption and CO2 emissions.

The Committee may further care to note that similar Calmac fleet inefficiencies also extend 
to smaller (40m length and less) ferries too, of which there are around 20 vessels in service 
across Clyde and Hebrides routes. For example, the three ‘hybrid’ 23-car capacity ferries 
recently built by Ferguson’s for £12 million each can be compared with a similar length of 
catamaran as below. Here the Block Coefficient of the Calmac small landing craft type 43m 
‘hybrid’ ferry is twice that of a 38m catamaran, resulting again in a higher power 
requirement and higher fuel consumption (and emissions), as well as a much higher price; 
the cost of each 38m/35-car capacity catamaran ferry is £4.5 million, which is almost a third 
of the Calmac 43m monohull £12 million cost also bearing in mind the latter can only carry 
23 cars as compared to the lower cost ship’s 35 cars, the catamaran also benefitting further 
from its lower installed power. The difference in efficiency is largely due to the poor design 
(i.e. high resistance, high displacement, high ‘lightship’ weight, higher power required, and 
lower payload etc) of the Calmac type ferry relative to the more efficient catamaran. So, 
basically the inherent inefficiencies of Clyde and Hebrides ‘major’ ferries also extends to 
current ‘small’ ferries. 

In aggregate terms it would realistically be possible (and may be advisable) to replace all 20 
of Calmac’s Clyde and Hebrides small ferries with more efficient (and larger 
capacity/slightly faster) catamarans at a total capital cost of under £100 million, whereas if 
Calmac, CMAL and TS continue with the current strategy on vessel replacement this 20-
ship renewal will end up costing some £240 million at today’s prices (based on the 3 
hybrids built so far), which is clearly beyond present budget possibilities given also the need 
to invest in new major vessels. And again, in terms of total operating cost differentials, it 
can be estimated that if a single small catamaran ferry provides a cost benefit of (at least) 
£1 million per annum over current small Clyde and Hebrides vessels, and therefore £25 
million over a 25-year period at today’s prices, then for 20 vessels this advantage/saving 
equates to some £500 million over the lifetime of these ferries. And if we then add the two 
sums together in respect of potential savings (i.e. from moving to a more efficient fleet) for 
both the (10) major ferries and for (20) small ferries we can estimate that overall cost 
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savings will be in the order of some £2.5 billion over 25 years at today’s prices, assuming 
the 30-ship fleet is replaced by lower cost/higher efficiency ferries as illustrated.  

Such a potential cost saving is broadly equivalent to the current operating subsidy for Clyde 
and Hebrides services which amounts to almost £1 billion over 8 years, and hence to some 
£2.5 billion over 25 years. In other words, a move towards replacing the entire Clyde and 
Hebrides fleet with lower cost/higher efficiency ferries could virtually remove the need for 
subsidy entirely. Alternatively, retaining the present operating subsidy and deploying a more 
efficient ferry fleet would make it possible for all Clyde and Hebrides ferry services to be 
provided free of charge to users. The use of more efficient vessels also explains why firms 
employing such ferries in Scotland (e.g. Western Ferries, Pentland Ferries) are profitable 
without any need for subsidy, capital or operating, and can also find resources to invest in 
their own port infrastructure besides. Essentially an ever-increasing public subsidy as 
currently applied to Clyde and Hebrides services is only necessary to compensate the state 
ferry operator for inefficiencies due to sub-optimal choice of vessels.  

2.Has enough investment been made to handle increased demand and passenger
numbers, particularly since the introduction of the Road Equivalent Tariff? What impact
could state aid and procurement rules have on ferries investment?

The information that I have provided above offers a ready and low-cost solution to any 
future ferry capacity requirements. The current practice whereby TS and its agencies opt to 
specify, design, and procure expensive to buy and operate vessels suggests there will 
continually be ongoing challenges in the vessel replacement programme and a need for 
ever more state subsidy which is required to compensate for basic ship inefficiencies 
prevailing across the Calmac fleet. Future investment should therefore be targeted towards 
securing more efficient ferries which are readily available based on world class standard 
proven designs and shipbuilders. 

3. What would be the impact on services and island life if ferry services are not
appropriately funded?

This really depends on how public money is spent. If funds are spent on an unnecessarily 
expensive and inefficient fleet as at present and historically then services will continue to be 
adversely affected in several respects as the fleet comes under more and more pressure 
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for renewal in what is a difficult budget environment. However, if public money is spent 
more wisely on the acquisition of lower cost and lower emission vessels which have far 
superior efficiencies (and lower CO2 emissions) then the ongoing capacity problems can 
more readily be addressed. The real question here should be - is public money being spent 
appropriately on the right type of ferries? The answer to that question, as evidenced above 
by the rather different and more commercially astute ship specification and procurements 
strategies of private ferry operators, is no. 

4. Do you have any concerns about the accessibility of ferries and port/harbour facilities
and, if so, what investment might be needed to address these concerns? ('Accessibility' in
this question means that anyone with a disability or mobility issue is able to access Clyde
and Hebrides ferries, ports and harbours without difficulties.)

There is evidence to suggest that safety aspects of Pentland Ferries medium speed 

catamaran are superior to that of any Clyde and Hebrides monohull ferry. This relates to the 

easier evacuation from the catamaran’s vehicle deck in event of an emergency, and 

superior survivability due to its twin hulls. Maneuverability in port during high winds is also 

enhanced thanks to the quad-screw arrangement and wider hull separation of the 

catamaran; even in high sea-state areas with plenty of days of F.8 gales and worse the 

catamaran still incurs only around 1% cancellation rate/year compared with up to 6% on 

Clyde and Hebrides services. A key difficulty with the existing Clyde and Hebrides major 

ships is that these longer length, high windage, heavier, deeper draft monohulls are fitted 

with just two propellers with narrow separation and because of this they are more difficult to 

handle in terms of maneuvering in small ports than Pentland Ferries quad-screw medium-

speed wide hull separation catamaran ferry which can turn in its own length even in high 

winds. This means the higher cancellation rates for major Clyde and Hebrides ferries is due 

largely to the inability to berth these types of vessels in high winds. 

5. What level of priority should the Scottish Government give to funding Clyde and Hebrides
ferry services within the overall transport budget, which also covers spending on other
transport modes, including trunk roads, rail, aviation, buses, walking and cycling and low
carbon vehicles? Please specify whether it should be high priority, medium priority or low
priority and describe your reasons.

The Scottish Government rightly gives a high priority to funding ferry services however the 
main difficulty is the prevailing ship specification and procurement strategy which is 
inappropriate, very expensive, incurs higher fuel consumption and emissions, and is 
increasingly financially unsustainable as well as less reliable in bad weather. Funding of 
such services should rightly be high priority but so should the endeavours of TS and its 
agencies to ensure more efficient and environmentally friendly ferries are procured and 
operated for the benefit of remote and island communities and the taxpayer. Thus far TS 
and its agencies has failed to do this. 

The information I have presented to the Committee here in this submission suggests that 
the entire fleet of some 30 ferries serving Clyde and Hebrides routes should be replaced by 
30 more efficient ferries such as the medium-speed ropax catamarans of Pentland Ferries. 
As the latter cost only one third to buy compared with a Calmac ferry this means that all 30 
vessels can be replaced for the cost of 10 typical CMAL/Calmac/TS designs. Moreover, the 
lifetime operating costs of these more efficient ferries are also less than half the existing 
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vessels’ costs, so the potential exists to considerably reduce operating subsidies (as well as 
capital cost) through the acquisition of more efficient standard ferry designs. It should 
further interest the Committee that an operator in the Philippines is currently replacing 
dozens of older traditional monohull ferries with up to 30 medium-speed catamarans to 
serve remote islands throughout the archipelago, thus replacing 30 ferries (over a period of 
several years) is being done elsewhere, and in a supposedly less developed country: 
https://www.fastcat.com.ph/.   

6. As a final comment I would like the Committee to note that I have been making these and
other similar recommendations for the improvement of ferry services to Transport Scotland
officials and its agencies for the past several years as a Member of the Transport Minister’s
Expert Ferry Group, and for some decades prior to that as a transport researcher
specialising in ferry markets globally. My recommendations for ferry service improvements
and those of other EFG members such as former Highland Councillor and Head of HIE
Transport & Communities Roy Pedersen, and the Managing Director of the successful
Western Ferries operation Gordon Ross have unfortunately largely been ignored.

The solution as demonstrated above is relatively straightforward and involves the 
specification and procurement and construction (over several years) of up to 30 proven and 
more efficient, lower cost, and lower emission ferries to replace the present high cost fleet; 
if well managed this should not be too difficult to achieve. The benefits of such a strategy 
over the 25-year ship and fleet lifetime would be an aggregate cost saving of about £2.5 
billion (at today’s prices) and over one million tonnes less CO2 emissions, perhaps more 
with increased application of cleaner fuel methods. It is also possible that Clyde and 
Hebrides ferry services could be provided free with this strategy, with current subsidy levels 
covering 100% of the much reduced operating costs, as well as benefits derived from more 
rapid total fleet replacement, and at least 40% less emissions. However, if TS and its 
agencies continue along the same course of specifying very expensive and inefficient 
ferries, and consequently with fewer vessels being replaced than need be due to budget 
constraints plus continued higher operating costs and emissions, then it stands that the 
level of public subsidy will continue to rise further with extra subsidy primarily needed to fill 
the X-Inefficency Gap of what is fundamentally an inherently inefficient transport operation.  

I remain willing to give oral evidence to the Committee should its members so desire, as 
would, I am sure, the other Members of the Minister’s Expert Ferry Group who are 
independent of Transport Scotland and its agencies.  

Dr. Alfred J. Baird 
Houton, Orkney 
5th September 2018 
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