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We must protect our “lonely planet” 
(The only one that can sustain life as we know it) 

 

 

 

 

 

 

This is imperative. We have nowhere else to go 
any time soon 
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To mitigate Global Warming we must prioritize goals  

Laws must be complied with 
  

 
I believe the order of our priorities should be:  
1. Global Warming: as it affects our survival and existence 
2. Health issues: are very important but secondary if we can’t inhabit earth 
Unfortunately though it appears that health issues dominate our thinking. 
  

It is clear from the results to date that we can’t do both.  
“Ye cannot serve God and mammon” (Mathew 6.24). 
  

Everything is changing except our mindset 
  
We still think simplistically in stereotypes, while everything around us is changing. 
The following quotes from important thinkers are appropriate: 
  
“In capitalist and socialist systems alike, ideology can become a substitute  
for painful thought. It is mentally easier to rely on past teachings than to face 
up to their current irrelevance.” (J.K. Galbraith) 
  
“When the solution is simple, God is answering” (Albert Einstein) 
 

To succeed, Discard Ideologies. Use Objective Scientific Thought.  
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Time as a trade barrier 
Shipping is an integral part of the Worldwide Logistic Chain 

 
 

 
 

 
“Time as a Trade Barrier” by Hummels και Schaur – NBER January 2012, 
calculates that one day delay in cargo delivery increases the cost of transported  
goods by 0.6% for finished products  to 2.1% for intermediate products 
which may disrupt production lines. Logistic chains must be cost efficient. 
(http://www.nber.org/papers/w17758.pdf ) 
 

Legislators must realize slow steaming is not a viable transport solution.  
It risks modal shift and higher overall transport emissions for expensive cargoes.  
Overland transport is getting faster. If customers are dissatisfied, modal shift will occurs.  
Much better design and technology are the only viable options. 
  
The value of world merchandise trade in 2017 was $17.2 trillion!   
Clarkson Research estimates that seaborne trade; being skewed to relatively cheaper 
goods, could represent about 50% of that or about $8.6 Trillion. 
 
The World Shipping Council splits shipping transport as: 52% containers, 22% tankers,  
20% general cargo ships and 6% to Dry Bulkers. 
Modal shift of a TEU from a containership to rail would increase emission ~35% 
 
 

Legislating Slow Steaming Risks Modal Shift and  
Higher Overall Transport Emissions!!! 
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https://publicapps.caa.co.uk/docs/33/CAP1524EnvironmentalInformation29032017.pdf  
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CO2 emissions Mil Ton per Annum Volume of cargo transported (%) Value of cargo transported (Trillion $) 

CO2 = 108 mTon/y 

CO2 = 34 mTon/y 
(20.4%) 

CO2 = 11 mTon/y 
(6.6%) 

$2.6 T 
(15%) 

$8.6 T 
(50%)  

$6.0 T 
(35%)  

9%  
1%  

90%  

*Onland transport includes Road and Rail. Emissions given are for Road. Emissions of Rail (thermal or electric) are less but additional to Road. See above. 

(73%) 

CO2 = 122 mTon/y 



The ratio of transport CO2 emissions to 

volume or value of transport is: 
  

 

                                                                     Emissions/Volume          Emissions/Value                                                                

    -Overland- about 122MTPA*    13.56MTPA/%V       46.92MTPA/$T 

    -Aviation-   “    34MTPA     34.00  “            5.67  “ 

    -Shipping-   “    11MTPA      0.12  “            1.28  “ 

 

* 108MTPA for road transport + 14MTPA estimated for rail 

  

  

On Both Counts Shipping is the Least Polluting and promotes Global Cooling 
(https://pubs.acs.org/doi/full/10.1021/es901944r) 

With regard to Value even Air transport is Less Polluting than Road 

 

The above indicate CO2  pricing remains skewed between transport modes 
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Do we legislate to reduce:  

Global Warming  
or to have:  

Clean Air? 

 
The two, at present, appear to be incompatible 
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Our planet is finite 
 

Mankind increased ~4.5 times since 1900, a result of medicinal achievements! 
Its needs and expectations are growing faster. Our ecosystem seems to be reacting accordingly. 
We also intervene. Are our interventions appropriate? Only 25% of the Earth is free of Humans. 
World Wildlife population declined 60% in 44 years! We are destructive! Do we have the right? 
 

https://ourworldindata.org/wp-content/uploads/2013/05/updated-World-Population-Growth-1750-2100.png 

https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions 
https://www.wwf.org.uk/sites/default/files/2018-10/wwfintl_livingplanet_full.pdf 
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  They too are Human Clean air which we perceive as necessary actually 

accelerates global warming? 
 

Can it be right to disturb a natural equilibrium 

to satisfy our concepts? 
 

World Population:1900 1.6B, 1950 2.55B, 2000 6.1B, now 7.6B 
For comparison, data should be adjusted to world population of year 

The first US Clean Air 

Act was enacted in 1955. 

Many revisions followed 

improving air quality. 

SOx reduction voted 

1970.  

 
Air quality is indeed better 
than many decades ago, but 
it appears to have disturbed 
natural atmospheric 
balance. 
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SOME INTERESTING COMPARISONS 
 

The total global number of injured, affected, and left homeless from natural 
disasters is trending to ~200 million per year!!!  
(peak  685.85 million people in 2002) 
 
I.E.A.: “Around 18.000 people die each day as a result of air pollution”,   
~6.6 million annually, or 3.3% of the ~200 million people affected by 
natural disasters.  
 
W.H.O.: Alcohol Kills ~3.3 million annually and is still sold versus Minimal 
Deaths from Natural Disasters recently!!! 

 
Is it our intention to serve serve God or mammon? 

How can we justify any tradeoffs which may alter nature’s 
environmental balancing mechanism?  

Oddly, most events start after about 1970 

GAG 



 

“If the theory doesn’t agree with 
the experiment, you cut out the theory”(*) 

 

 
 
 

 

Have we achieved the desired results? 
 

NO! 
 
 

REGARDLESS, and until we get the theory right, 
we must abide by existing regulations 

 
 

Regulators should review their theses correlating same with evidence 
 
 
 

 
 
 
(*) Ivar Giaever, Nobel Laureate Physics 1973, speaking at Nobel Laureate meeting Landau University July 1st  2015  
 https://www.youtube.com/watch?v=TCy_UOjEir0&feature=share 
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According to FAO farming accounts for 18% of total GHG emissions, Worldwatch Institute estimates it 
represent 51%(1) of GHG!!! 
                                                                

(Production of 1kg of beef emits 34.6 kg CO2, 1kg of lamb 17.4, 1kg of pork 6.35 kg and 1kg of chicken 4.57 kg)(2) 
 

(GHG of 1kg of beef=emissions from 250km drive of average European car- New Scientist magazine,18/7/07-page 15) 
(1) http://www.worldwatch.org/node/6294 
(2) http://www.defra.gov.uk/science/project_data/DocumentLibrary/EV02007/ V02007_4601_FRP.pdf  

 

Shipping emits  2.1% of  total GHG (2012 IMO) to transport  90% of world trade (ICS) 
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Main GHG: CO2, CH4 (methane), NOx 
 

 

 
CO2: 
Natural emissions of CO2 are much higher than Human CO2 sources  
 
CH4: (5y Effective Heating Value CO2 x100,  20y x86, 100y x36-28) 
Natural sources create 36% of methane emissions. Human related sources  
account for 64% of the total. Much is atmospheric leakage which is  
increasing now, and with higher multipliers 
 
NOx: (Effective Heating Value CO2 x300; but reduces atmospheric CH4) 
Natural sources create 62% of total. Human related sources account for 38%  
of the total. Nitrogen fertilizers are used for farming.  
 
So: Why are we concentrating on CO2 and not CH4? 
 
SO2 Aerosols cool the atmosphere but cause health problems and deaths.   
To remember, so does alcohol. 

 
 Global warming though affects substantially more people! 

 

 Who are we to choose? 
 

 
https://whatsyourimpact.org/greenhouse-gases 
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                     CO2 Concentration                                      CH4 Concentration 
•                                                                                                                            

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
         Previous Average ppm about 230, today 400 or +74%                   Previous Average ppb about 500, today 1800 or +260%                                                                                                         
                                                                                                                           Effective Heating Value x86 =154.8ppm  for 20y and is   

                                                                                                                 rising ~ 3.5x faster than CO2 

                                                                                               
 

Previous Average NOx ppb was about 240, today 330 or +38% increasing least of all GHG. Effective Heating Value x300. 
Nitrogen fertilizers are used for farming . NOx degrades CH4 

 

Primary causes of global warming seem to be SO2 reduction and CH4, not CO2 
 

https://www.epa.gov/climate-indicators/climate-change-indicators-atmospheric-concentrations-greenhouse-gases 
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Shipping CO2 emissions 
 
 
 

The 2009 IMO study estimated 2007 shipping’s CO2 emissions at 2.7% of World  
Emissions, corrected to 2.8% in the 2011 study. Total emissions were 31409 million mt  
CO2.  
Total shipping emissions were 885 million mt CO2. 
 
In 2012 IMO estimated shipping’s CO2 emissions at 2.2% World Emissions. Total emissions 
were 35640 million mt CO2. Total shipping emissions were 796 million mt CO2. 
 
Net Effect 
World CO2 emissions increased 13.5% 
Shipping CO2 emissions decreased 10.1% (per tdw they decreased 40.0%) 
World Emissions less shipping increased 14.1% 
 
From the above, it is clear shipping did more than its fair share to reduce CO2 emissions  
in the period while world trade continued expanding, even though it has been excluded  
from targets from inception. 
 
Emissions per fleet tdw carrying capacity reduced 40.0% mainly through an increase in   
average size of supply of ship by 16.7% (increasing energy efficiency 10%) and a reduction 
of 12% in the average fleet speed caused by the combination of higher bunker prices and  
lower freight rates contributing 30%. 
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European comparative emission 
performance 

 
Between 2007 and 2012 EU Emissions were:  
• Total transport down 10.48%  

• Navigation  down  18.23% (14.85% domestic, 18.61% International) 

• Road transport down 9.46% 

• Railways down 13.41% 

• Aviation down 6.98% (Domestic 17.44%, International  5.54%) 

• Other transport down 6.93% 

 

The EU should recognize that shipping’s environmental  
performance was the best of all transport modes. 
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Technical changes/improvements      
 
Over the years slow speed ship propulsion engines have improved their specific fuel oil  
consumption as can be seen in the MAN graph hereunder.  
 
The MAN ME engine has improved consumption by about another 1 to 1.5 g/kWh. From the graph you  
will note that we are in an area where only marginal improvements can be expected with regard to  
specific fuel oil consumption.  
It should be noted that legislated NOx requirements will increase specific fuel oil consumption  
thereby negating efficiencies achieved hereto as can be seen hereunder: 

 

 

 

 

 

 

 

 

 

 
 

But reducing NOx levels increases both CH4 and CO2. Is this wise? 
 

Slow turning propellers have 10-15% better efficiency, a fact known since the early ‘80s. They too have  
improved over time. Further improvements may only be marginal. 
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ENVIRONMENTAL Science & Technology-Viewpoint article (2009): 

 “Shipping Emissions: From Cooling to Warming of Climate and 
Reducing Impacts on Health”  

  

“The long term warming due to CO2 will lead to a switch from 
 net cooling to net warming after ~ 350 y.”  

With the reduced SO2 emissions the net temperature effect switches to warming 
 much earlier after  ~ 70 y.”  
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http://iopscience.iop.org/article/10.1088/1748-9326/8/1/014003/meta 

https://www.carbonbrief.org/  
https://www.statista.com/statistics/   
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                      Conclusion 
 

We seem unwilling to comprehend nature’s natural 
atmospheric balance and its many feedback loops. 
  
Governments should carefully study the repercussions of 
their regulations, as they may inflict irreversible damage to 
both the environment and society through inappropriate 
legislation.  
 
If we are to survive, we must deal intelligently with 
overwhelming, and sometimes contradicting information.  
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Thank you 

G.A.Gratsos 
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