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Series of 4 Webinars on: Maritime Innovation 
2020-2050

Dr Martin Stopford© 1st June 2023

The business 
model for 
maritime 

innovation 
2020-2050

Webinar 1

Innovative ship 
propulsion -

what, when  will 
it be available & 
how effective? 

Webinar 2

Innovative ship 
systems – to 

increase 
performance & 
cut emissions.

Webinar 3

What shipping 
company strategy 

for innovation in the 
decades ahead?

Webinar 4

“Over the centuries technical development in liner shipping has been not so much a continuous 
process as an occasional leap forward precipitated by a compelling call for change. In between there 

have been long periods of conservatism. ” 
Sir Ronald Swayne, Chairman Overseas Container Lines, 1979 

After each webinar participants will be able to download a set of slides 
and a page bullet point notes of the material covered in the webinar.

……

WEBINAR 1. 
The business model for maritime innovation 

2020-2050.

After each webinar participants will be able to download a set of slides and notes of the material covered in the webinar.
Dr Martin Stopford© 1st June 2023
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The Business Model For Maritime Innovation 
2020-2050

Dr Martin Stopford© 1st June 2023

How the 
innovation model 

works (and has 
worked in the past)

Part 1

The demand
profile to 2050 and 

the dynamics of 
innovation in the  
demand model

Part 2

How the market-
driven innovation

model – can be 
used to surf the 
wave of change

Part 3

Peter Drucker said “Innovations do not create change. That is rare. Innovations 
succeed by exploiting change , not attempting to force it*

”. Managing for the Future page 342

……

1. HOW THE MARITIME 
INNOVATION MODEL 
WORKS (AND HAS 
WORKED IN THE PAST)

The model needs to deal with the dynamics of 
change (in this case decarbonisation 2020-2025)

Dr Martin Stopford© 1st June 2023
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Slide 1: For 2000 years ships produced green transport, but by the mid 19th century had peaked out :
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Herzogin Cecilie voyage from Port Augusta to Falmouth 107 
days, 1932. The Herzogin Cecile was a 4 masted barque 
operated by Gustave Ericson, carrying 4,171 net tonnes of 
wheat (53,174 sacks). Average speed 5.5 knots.

Average speed on the voyage  was 5.5 knots

Wind powered cargo transport peaked with the sailing barques – 5 knots with 4,000 tons cargo
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Herzogin Cecilie voyage from Port Augusta to Falmouth 107 
days, 1932. The Herzogin Cecile was a 4 masted barque 
operated by Gustave Ericson, carrying 4,171 net tonnes of 
wheat (53,174 sacks). Average speed 5.5 knots.

Average speed on the voyage  was 5.5 knots

Wind powered cargo transport peaked with the sailing barques – 5 knots with 4,000 tons cargo
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Slide 2: Fossil fuel use started seriously in 1850

Dr Martin Stopford© 1st June 2023
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THE FOSSIL FUEL ERA STARTED SERIOUSLY IN 1852 WITH THE JOHN BOWES
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Slide 3: The freight chart was dominated by cycles – no sign of innovation!

0

100

200

300

400

500

600

700

800

1741 1761 1781 1803 1821 1841 1861 1881 1901 1921 1941 1961 1981 2001 2021

M
ar

it
im

e 
Ec

o
n

o
m

ic
s 

Fr
e

ig
h

t 
In

d
ex

Sailing ships reach technical peak in 1860s Last  few sailing ships

Paddle steamers Screw, triple expansion engines Diesel takes over except very big ships

22

1. Sailing ship era Cargo liner & tramp era Bulk era

1
2

3

4

7 8

10 11

12

13
14

17

15

16

18 19

20

21

6
5

Napoleonic Wars
1792-1815 

War of Austrian 
Succession
1740-1748 

American 
War of Independence

1775-1783 

American 
Civil War 
1861-5 

1st World War
The index went up to 751 in 
1918 due to losses & post 

war boom

9

Dr Martin Stopford© 1st June 2023

7

8



01/06/2023

5

Webinar Series : Maritime Innovation  In an Era of Change 2020-2050©

Webinar: 1:  The Business Model for Maritime Innovation  2020-2050

……

Dr Martin Stopford© 1st June 2023

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

1
7

4
1

1
7

5
1

1
7

6
1

1
7

7
1

1
7

8
1

1
7

9
1

1
8

0
3

1
8

1
1

1
8

2
1

1
8

3
1

1
8

4
1

1
8

5
1

1
8

6
1

1
8

7
1

1
8

8
1

1
8

9
1

1
9

0
1

1
9

1
1

1
9

2
1

1
9

3
1

1
9

4
1

1
9

5
1

1
9

6
1

1
9

7
1

1
9

8
1

1
9

9
1

2
0

0
1

2
0

1
1

2
0

2
1

M
ar

it
im

e 
Ec

o
n

o
m

ic
s 

Fr
ei

gh
t 

In
d

ex
 (

2
0

0
0

=1
0

0
)

Freight rates 1741-2022 (MEFI)

Slide 4: But adjusted for inflation,  the innovation is clear. A 95% fall in freight cost!
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……

DR MARTIN STOPFORD© 1ST JUNE 2023

Slide 5: The John Bowes (1852) – created the technical model for riding the 
wave of trade, using steam technology. Massive productivity increase.

650 tons of coal

JOHN BOWES, the first fossil fuel powered collier, 
entered service in July 1852. 

Ordered for the coal trade by mine owner (John Bowes!) 
& owned by the shipbuilder Charles Palmer

437 GRT Iron hull, steam screw, 9 knots, double bottom 
for pumped ballast water. Topsail schooner rig.

Made round trip from the Tyne to London in 5 days, 
delivering  650 tons of coal.

That would have taken two sailing  colliers a month.

The service was less weather dependent and water 
ballast was a big improvement.  Foundered 1933!
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1. Sailing ship era Cargo liner & tramp system Bulk transport system

Slide 6: today’s challenge- hang on to the 95% fossil fuel cost saving, whilst phasing out emissions

1. Fuel cost …?
2. Speed…?
3. Propulsion system….?
4. Ship size…?
5. Transport system …?
6. Communications …?
7. Automation…?1. 1820-1850: coal, paddle steamers, packets and tugs

2. 1850- 1914: iron/steel hulls, propeller, triple expansion engine, steam turbine, cable 
3. 1920-1970: slow speed diesel engine burning oil
4. 1950-70 : big fast bulk and specialised ships, welded Block Construction (HBC), mechanical hatch covers, specialist terminals
5. 1957-2000:Containerisation replaces cargo liners & tramps
6. 1960-2020: communications (telex, fax, internet, satellite (1980s)
7. 1960-2020: digital technology:  auto pilot, unmanned engine room, electronic engines, digital control systems, emissions 

measurement
8. 2020-2100: Decarbonisation of sea transport

……

Slide 7: There are seven variable is the innovation model

Dr Martin Stopford© 1st June 2023

This historical analysis has shown that shipping innovation has occurred in seven different areas over the last 200 years. All 
seven variables are important, but for many of them innovation was not a major problem. For example once steam 
propulsion had become established, increasing the size of ship was a commercial decision based on performance in existing 
trades. The same was true of speed, which was essentially a commercial variable.

Seven Key Variables in the  2020-2050 maritime innovation model
No. Variable Goal Future options Decarb impact 2023-2050

1 Fuel Zero carbon HFO, Methanol, Ammonia, H2, nuclear, wind, solar High cost, big impact 

2 Speed Delivery time Technology & trade - range 8 knots to 30 knots  High (butmore ship time)

3 Propulsion system Energy efficiency Steam engine, internal combustion engine (ICE), electric, hybrid Electric or ICE (ie diesel)?

4 Ship Size Economies of scale Constrained by port draft and big cargo logistics Significant in smaller sizes 

5 Logistics system Save CO2 & time Specialisation, with cargo owners, to improve value added New logstics systems?l

6 Information system System efficiency Ships & logistic systems to share & use information Key to platform change

7 Automation System efficiency Makes integrated mechanical & logistics systems work better adds value to variable 6

11
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2. INNOVATION AND  
THE DEMAND MODEL

Innovation must be able to respond to changes 
in the demand for sea transport 2020-2050

Dr Martin Stopford© 1st June 2023

……

Slide 8: Population & GDP growth look challenging for transport providers
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Dr Martin Stopford© 1st June 2023

Population 
growth 24% (.8% 
per annum)

GDP
growth (105% 
increase, 2.5% 

pa)
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Slide 9: Development cycles are altering the regional balance of trade
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Slide 10: The Atlantic is losing market share (scenario 2 projection)
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Slide 11: Commodity trade patterns will change as fossil fuel phased out

Dr Martin Stopford© 1st June 2023
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Memo: 
World CO2 emissions in 

2019 was 33 Billion tonnes, 
so ships transport almost 

half of the world’s emission 
producing fuels

Projections: CNS ModelSource: Martin Stopford: August 2022

Green 
fuels: 
5%+
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Trade Scenario 1: trade grows at 1.9% pa to 21. Bt. in 2050.
Trade Scenario 2: trade grows at 0.8% pa to 15 Bt. Bt. in 2050.
Trade Scenario 3: trade grows slowly, then falls to 11.6 Bt. in 2050.

Slide 12: Sea trade growth rates remain very uncertain –which scenario?

Source: Martin Stopford: August 2022

SCENARIOS JANUARY 2023 – revised to reflect progress of pandemic and changing world economic outlook
Dr Martin Stopford© 1st June 2023
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3. How the market-
driven innovation model  

can be used to exploit 
change

This needs a systematic approach:-

The present business must escape from the past and be made 
effective 

Its potential must be identified and realized

It must be made into a different business for a different future

Dr Martin Stopford© 1st June 2023

……

cash

INNOVATION 3. 
RE-THINK 
LOGISTICS 
SYSTEMS

cargo interests (22%)

B. Cargo companies
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INNOVATION 4.
FUEL FUNDING 
STRATEGY OF 

SHIP & CARGO 
INTERESTS

negotiate

C. Shipping companies

Ship investors (78%)

D. FINANCE DEBTEQUITY

(1a): Business 

cycles

(1b): regional 

cycles

INNOVATION  2.
NEW SHIP 

INVESTMENT –
WHO PAYS? INNOVATION  1. 

FLEET RETROFIT 
INVESTMENT

BALANCE SHEET INCOME STATEMENT

Slide 13:  Maritime 
innovation: can shipping 
markets do the four jobs 

that need doing?

Dr Martin Stopford© 1st June 2023
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Risk
passed

to cargo
owner

Shipowners make the 
investment decisions

Option 2
Period Market

Risk
passed
to ship
owner

3

2

1

Option 3
Cargo owner’s

fleet

Slide 14: How will the cost of innovation be funded?

Ship owner

Option 1
Spot Market

Cargo owners make the 
investment decisions

ship
timecharter

Cargo owner

option 1: shipowner takes risk
option 2: owners & cargo  shares risk
option 3: cargo owners take risk

Strategy: 
move cargo reliably  

at lowest cost

Strategy: make a 
commercial return 

on capital (and 
survive!)

I want to 
get rich

I don’t want 
to get fired

Dr Martin Stopford© 1st June 2023

Dr Martin Stopford© 1st June 2023

1. COSTLY TECHNOLOGY: Green 

propulsion under development is a 
poor alternative to HFO and will be 

far more expensive – cost of fuel 
and infrastructure must be funded

4. MOTIVATION: abandoning the status 
quo only happens if there is a 

“compelling call for change” – what will 
force companies to change?

2. COMMODITISED  MARKETS:
sea transport operates through 
commoditized  markets. They 

CUT COSTS, and do not recognise 
quality, only performance.

ship

ship ship

ship

Shore

Ports

Cargo

Customs

inland

Slide 15: Summary: four  issues to 
think about

3. INVESTMENT FUNDS:  The funds needed 
“will be out of all proportion to current 

levels of profit” and unlikely to be available

21
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