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Abstract. Shipping is a main method of transportation for goods internationally, and is also a 
sizeable contributor towards global emissions produced annually. The International Maritime 
Organization (IMO) which is a specialized agency within the United Nations with responsibility 
for the safety and security of shipping, and for the prevention of marine pollution by ships, has 
amended the International Convention for the Prevention of Pollution on Ships (MARPOL) in 
2013 to include more energy-efficient regulations on new-build vessels, and stricter regulations on 
existing vessels. With this implementation, IMO is the first and only organization to have adopted 
energy-efficient measures that are legally binding across a whole global industry, and apply to all 
countries. Discussion of the intention of this policy, as well as its effect on industry and innovation 
in the field is considered in the following paper. 
 
Introduction 
 
While shipping, upon consideration of the ratio of average product weight to overall emissions 
produced, is one of the best ways to transport bulk goods in the earth’s increasingly international 
trade-based economy, it is correspondingly a significant contributor to the overall emissions 
produced globally (International Maritime Organization, 2016). The International Maritime 
Organization (IMO), a specialized agency within the United Nations responsible for overseeing 
the safety and security of shipping, and for the prevention of marine pollution, has amended the 
International Convention for the Prevention of Pollution on Ships (MARPOL) in 2013 to include 
more energy-efficient regulations on new-build vessels, and stricter regulations on existing vessels 
(MEPC, 2013). With this implementation, the IMO is the first and only organization to have 
adopted energy-efficient measures that are legally binding across a global industry, and whose 
measures apply to all countries (IMO, 2016). There are global limits set on what types of pollutants 
vessel are permitted to emit, with certain zones and seaways having heavier restrictions than 
others. The United Nations Conference on Trade and Development (UNCTAD) estimates that over 
70 per cent of global trade by value is transported by sea and handled by ports, by any of the 90,000 
vessels registered in over 150 ports, and handled by any of the more than one million seafarers of 
virtually every nationality (UNCTAD, 2015). Given the direct and influential tie that shipping has 
on the global economy, policy changes to vessels that perform transportation carry a possibility of 
greatly changing the way global trade occurs. The following article will analyze the successes and 
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failure of the regulations brought forward by the IMO and other classifications, as well as analyze 
if indicting environmental regulations is the best policy instrument in the case of producing more 
energy-efficient shipping vessels, using a political economy approach. The political economy 
approach will consider the overarching, and high-level effects on the economy due to the 
influences of policy change. The objective of evaluation, and the framework of the paper, is 
considering if the level and scale of the policies being set by the IMO are effective conductors of 
change within the marine industry, as well as the global economy. Furthermore, is this policy 
necessary for innovation, is it producing actual change that would not be natural within the 
industry, if they were not mandated to do so?   
 
The Energy Efficiency Design Index (EEDI) as an International Environmental Policy Model 
  

The IMO regulations are thought to be a model for future international climate change co-
operation for other global sectors (Intergovernmental Panel on Climate Change, 2014). The Energy 
Efficiency Design Index (EEDI) was phased in during 2013, and by 2025 it is expected that all 
new ships will be over 30 per cent more efficient than when the EEDI was first implemented (IMO, 
2016). The EEDI sets a minimum energy efficiency level, per mile, specific to the ships type and 
size- this level is to be continuingly restricted every five years. This standard is modeled to 
stimulate further technological advancements and innovation in order to meet the continually 
stricter requirements. The emission standards for EEDI are set in grams of carbon dioxide 
emissions as per a vessel’s capacity-mile, as can be seen in Equation 1 below. The EEDI policy is 
inclusive to almost all types of vessels, and as part of being a requirement and regulation of IMO, 
it is subsequently a requirement to having a ship classified under all major classification societies, 
including Lloyd’s Register and DNV-GL (IPPC, 2014). This specific policy follows well under 
the theoretical framework of the political economy approach, in that it focuses on the awareness 
of how a policy functions in the world. This approach understands that through the development 
of policy, new industries could flourish due to the competition to meet the increasing demands of 
the EEDI, in turn expanding and developing facets of the economy. There would be no unified 
incentive to reduce emissions in the shipping industry to the extent that the EEDI requires strictly 
within the shipping industry itself, so to introduce policy forcing new ships to fit emissions 
standards, there is a creation of a new normal.  

Equation 1 Fundamental Formula for EEDI 

 
𝑤ℎ𝑒𝑟𝑒: 𝑃 = 75%	
  𝑜𝑓	
  𝑖𝑛𝑠𝑡𝑎𝑙𝑙𝑒𝑑	
  𝑠ℎ𝑎𝑓𝑡	
  𝑝𝑜𝑤𝑒𝑟	
  

𝑆𝐹𝐶 = 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐	
  𝑓𝑢𝑒𝑙	
  𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 
𝐶𝑓 = 𝑎	
  𝑓𝑜𝑟𝑚	
  𝑓𝑎𝑐𝑡𝑜𝑟	
  𝑓𝑜𝑟	
  𝐶𝑂2	
  𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛	
  𝑟𝑎𝑡𝑒	
  𝑏𝑎𝑠𝑒𝑑	
  𝑜𝑛	
  𝑓𝑢𝑒𝑙	
  𝑡𝑦𝑝𝑒	
  

𝐷𝑊𝑇 = 𝑠ℎ𝑖𝑝C𝑠	
  𝑑𝑒𝑎𝑑𝑤𝑒𝑖𝑔ℎ𝑡	
  𝑖𝑛	
  𝑡𝑜𝑛𝑛𝑒𝑠	
  
𝑉𝑟𝑒𝑓 = 	
  𝑡ℎ𝑒	
  𝑣𝑒𝑠𝑠𝑒𝑙	
  𝑠𝑝𝑒𝑒𝑑	
  𝑎𝑡	
  𝑑𝑒𝑠𝑖𝑔𝑛	
  𝑙𝑜𝑎𝑑 

 
The EEDI framework, at a quick glance is one that forces an equilateral restriction of 

emissions in a global field, forging opportunity for new technology and innovation to replace 
antiquated methods of design. It would be limiting for a singular vessel or fleet to be energy 
efficient, if the competition were profiting at a lower standard. The challenge with global climate 
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change and policy is the unknown timeline and lag between action and effect (Kontovas et al., 
2011). There is an argument among policy-makers as to the best way to utilize policy to reduce 
emissions, and force environmental consciousness among consumers and industry.  Many resulting 
policies are classified as incentive policies, either consisting of charges and subsidies or 
transferable emission permits (Field and Field, 2009). The EEDI framework utilizes the Command 
and Control (CAC) approach- wherein the regulator (in this case IMO) mandates a desired 
behavior into binding law (Field and Field, 2009). These standards tend to be either ambient, 
technological, or emissions based, and are heavily favored politically, as the CAC approach is 
significantly easier to implement than market-based policy (Hanley et al., 2006). However, the 
drawbacks for the CAC approach are such that it has been debated that the industry has no 
incentive to go above and beyond any minimum standards, and there are often conflicting expert 
recommendations as to the actual threshold (Kontovas et al., 2011). The lack of incentive could 
plausibly have a negative impact upon consideration of a political economy approach, as 
ultimately, the result would be adding financial restraint on the global trading industry, without 
seeing any immediately positive response. However, considering EEDI with the employment of 
the CAC approach in a dynamic manner, such that the actual standards and regulations behave in 
a reactive and equitable manner to industry, has produced an example of global environmental 
policy that is not only reactive, but also proactive.  
 
The Marine Industry: Technological Implementations of Policy 

 
It may seem intuitive that a vessel would be built to the most efficient standard to begin 

with, as the more inefficient a vessel design is, the more fuel it requires for its journey and thus 
the more money it costs the company to fuel the vessel (Papanikolaou, 2014). However, in the 
design of vessels, the naval architect must decide where to make cut-backs in the design, depending 
on the trade-off between technical work required, the time it would take to build the vessel, and 
the cost of upkeep and refits; thus, a more fuel efficient design may not balance the overall cost 
reduction on fuel in the ship’s lifetime. For example, a smooth, hydro-dynamically designed bow 
form on a ship, with minimal edges or flat surfaces in the steel is usually less resistant and thus 
more efficient than a bow with harsh edges and flat steel. However, the skill of the welder to bend 
the steel and form the required shape can be timely and costly for the company, “the ship hull 
(steel part) represents approximately 20% of the cost of the ship and the cost of labour represents 
about 60% of the cost of the ship hull,” (Caprace, 2006). Additionally, this process will slow down 
work for the entire construction of the vessel, which may often cost more long-term than just 
engineering a less-efficient hull form (Okumoto et al., 2009). By forcing a continually stricter 
standard for all vessels to be incompliance with, the industry practice changes, and designers are 
forced to re-evaluate the cost trade-off from a new minimum. This shows the strength in using 
environmental regulations as an instrument to influence policy change. The effect of reduction of 
fuel projected until 2030, and the cost effect due to reduced required fuel can be seen below in 
Figure 1. 
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Figure	
  1	
  Projected	
  CO2	
  Emissions	
  and	
  cost	
  savings	
  through	
  2030	
  -­‐	
  considered	
  without	
  delay	
  to	
  EEDI	
  implementation	
  (ICCT,	
  2011) 

 
The Economic Advantages: An International, Industry, and Environmentally Balanced 
Approach 

 
In addition to utilizing tools that the marine industry is familiar with in order to reduce 

emissions, the planned implementation of continuously stricter guidelines to be put forward by the 
IMO forces the industry in its entirety to come up with new technology to meet the demanding 
standard. This continuous momentum also forces new technology, and thus new parts of the 
economy, to expand and competition to be created.  A simulated system of competition within an 
industry can expand its economic potential and allow for new pockets of innovation to become 
industries (Hahn, 2000). Such innovations include, harnessing different kinds of wind energy for 
modifying the propulsion systems, as well as, traditional ideas, such as sails and windmills, as they 
are simple and inexpensive additions that can even marginally cut down on emissions. For larger 
craft, air cavity systems have been created and patented in more detail in recent years. This system 
pressurizes air into an air cavity below the waterline, it then creates a thin layer of air over the flat, 
bottom part of the hull, and this is called micro-bubble air lubrication. The effect of this is a 
reduction in resistance for the overall vessel. Furthermore, an interesting effect of some of these 
innovations is the connection of industries outside of pure hull design or machinery (CMTI, 2011). 
For example, companies involved with manufacturing materials, or those researching material 
properties, have become increasingly involved with innovating technologies due to EEDI as one 
of the effects of the air cavity system (a method originally designed to reduce a vessel’s emission 
rate) is an amplified rate of erosion on the bottom of the hull due to the creation of air bubbles (i.e. 
cavitation)- requiring different sorts of steel to be considered. On a large scale this means there are 
further opportunities for regions that don’t have or aren’t strongly connected to the marine 
industry, to also benefit from the EEPI implementation. These unilateral results, from a singular 
type of environmental policy, and its obvious effects on the economies of multiple countries, show 
the strength of the policy under a political economy approach. The use of environmental 
regulations as an instrument for policy change can be clearly observed, as well. 
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An interesting element within the policy network for EEPI is the understanding of the 
complexities of economies and access to technology. While the IMO is an international body 
whose jurisdiction allows for forced compliance to all internationally bound vessels, as well as any 
vessels being classed by a recognized classification society, the implemented policy attempts to 
consider various political and economic considerations in implementation. One such clause 
ensures that information on technology is transferred, and assistance is offered which would help 
ensure that all countries have access to new technologies and processes that may be needed to meet 
EEDI standards (International Council on Clean Transportation, 2011). The intent of this 
stipulation was to ensure there was not monopolization on the advancements being made 
internationally, and that all markets would have fair access to the same technology. While, as 
previously mentioned, this forced innovation to meet continually stricter regulations was meant to 
foster competition within the industry, the overall benefit (from a political economy approach 
standpoint) is moot if there are entire countries or sectors that are left outside the technology bubble 
due to lack of fair access or financial constraints. By forcing this policy addition into immediate 
consideration within EEDI, the private market is thereby required to consider the advancements as 
not only the response of individual investments and opportunity, but as a global duty to ensure 
credible competition across all markets.  

In addition to pure emission reduction requirements introduced in EEDI, the IMO has also 
implemented the Ship Energy Efficiency Management Plan (SEEMP) during the 62nd session of 
the Marine Environmental Protection Committee (MEPC62), (Johnson et Al., 2013). The SEEMP 
is a regulation, which requires all ships (or shipping companies) to create, develop, and manage a 
plan that maximizes the efficiency of their vessels through ship operations. This task involves 
developing routes that correctly balance time and expended emissions, as well as minimizing 
downtime at ports, and improving logistical operations. It was suggested that with an optimization 
of operational strategies alone, it was possible to see a 10-15 per cent reduction in fleet wide 
emissions, proving that the benefits of SEEMP could be similar to those of EEDI over the next 20-
30 years (Corbett et al., 2009). 
 
Conclusion 
 

The EEDI regulations implemented by the IMO have already shown success in an 
international environmental policy capacity, even as the first of their kind. Forcing entire industries 
to fall under environmental regulations uniformly in a global marketplace has made compulsory 
equal change and development both within these industries, and at local levels, proving it 
successful under consideration of the political economy theory. While the IMO is in an unique 
position, and the maritime industry itself has always been fairly self-governing and separate from 
exclusively national interests, the implementation of EEDI and SEEMP have proved the positive 
effect environmental regulations can have as an instrument for international environmental policy 
change. While the long-term benefits and effects of these policy implementations cannot be known 
for some time, the positive effect thus far, as discussed in this paper, is without question. Not only 
is the policy reactive, it is proactive and adaptive as well as industry leading in creating a 
fascinating new frontier in environmental policy. 
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