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Executive Summary:
In this report, our Policy Team presents several options for the European Union to
implement initiatives to decrease greenhouse gas emissions from the airline industry and
investigates the feasibility of switching to other modes of transportation. We begin with an
introduction to the impact of airline industry emissions, and the motivation behind our research
question considering the significance of these emissions in the European Union. The first section
of analysis focuses on possible interventions available that could be used to reduce emissions by
either altering the airline industry’s infrastructure, incentivising the development and usage of
less greenhouse gas intensive air travel technology and behavior, or decentivising air travel in
relation to ground-based transportation. The second section analyzes the probability of EU states
accepting the interventions given geopolitics, access to resources, concerns of competition in the
airline industry, and France’s ban on short haul flights. The third section of analysis details the
EU’s global responsibility to provide aid to developing countries and to account for outsourced
emissions as part of the EU’s total emissions. In the recommendations section, we synthesize the
most feasible actions going forward relative to each prior section of analysis.

Introduction:
This policy paper aims to address one of the most significant sources of greenhouse gas
emissions in the European Union and around the world, the airline industry. It’s crucial to target
transportation emissions because they can be altered with new technology and policies. The
impact of the transportation industry in the E.U. is clear with 26% of the total greenhouse gas
emissions in the EU-27 member states coming from the transport segment in 2017, and 4%
specifically from aviation (MDPI). It is even more alarming that the levels of greenhouse gases
have continued to rise in recent years. In 2018, there was a 27.6% increase from 2013 levels,
with 144 million tonnes of carbon dioxide emitted from EU Aviation (euagenda). In addition, the
increase in greenhouse gas emissions is not limited to one country. From 2012 to 2018, there was
an increase in aviation greenhouse gas emissions for almost all member states. The largest
increases occurred in Hungary (+157%), Lithuania (+91%) and Bulgaria (+77%) the highest
levels overall were in Germany, then France, Italy, Poland, and Spain.
Although carbon dioxide is known to be the most impactful greenhouse gas emitted from
aircraft, there are several other particulates that contribute to the worsening situation of the
atmosphere’s chemistry. Radiative forcing is a combination of emissions from carbon dioxide,
NOx (sum of tropospheric O3, methane, and decrease in ozone), emissions of water, formation
of persistent linear contrails, aviation-induced cloudiness, emission of sulphate particles, and
emission of soot particles.1 What makes aviation stand out from other areas of the transportation
industry is the fact that these emissions are directly deposited into the atmosphere 8-12
kilometers high. The resulting pollution and increased global warming effects have catastrophic
implications for the future of the world. Soots and sulphates from aircraft emissions, for
example, pose a risk to human health as they accumulate in the atmosphere.
Not only is there a direct impact from pollution to human health, but the effects of
climate change have the potential to span several critical sectors such as agriculture. Potential
impacts of climate change include sea level rise devastating major cities and coastlines around
the world, extreme weather, declining human health, increasing frequency of natural disasters,
and threat to food security as biodiversity is lost.
It is a critical time for the European Union to take the opportunity at hand with the green
deal to introduce policies that can most effectively ameliorate the existing environmental
damage, and be the first to take the necessary steps to a safer and healthier future for the global
population. The target areas for policy are numerous, but the path of least opposition from
member states must be taken in order to promote full compliance.
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Analysis:
Specific Measures
Current Policy Proposals
Current proposals for addressing the carbon footprint of the air industry seek to maintain
standards of air travel while making it more efficient and carbon neutral. These efforts are
centered around the European Commission's “Fit for 55” package. This proposal calls for a 55%
reduction in the airline industry’s carbon emissions by 2030.2 The primary objective is to
increase the usage of sustainable aviation fuels (SAF) across EU airports. These include
advanced biofuels and synthetic aviation fuels. If this regulation was implemented, the required
share of SAF supplied in 2025 would be 2%, ramping up to 5% in 2030, and 63% by 2050.
Within this framework, additional obligations or incentives would include requirements of
minimum SAF usage by individual airlines, penalties for noncompliance by fuel suppliers and
airlines, and mandatory audits on airline practices by currency existing EU agencies.3
In addition, the Fit for 55 package includes regulations to prevent the practice of fuel
tankering. This is where aircraft refuel with more fuel than needed for the immediate flight, so as
to avoid paying higher fuel costs at a destination airport. This increases the per-unit emissions of
the flight, as additional energy/fuel is needed to lift the increased weight of extra fuel. Thus, the
Fit for 55 regulations mandates that the yearly quantity of aviation fuel uplifted at any EU airport
is at least 90% of the fuel required. In addition, this increases competition between EU airlines,
as operators based in states with low fuel costs can currently exploit these cheap fuel prices via
tankering between destinations.
Aircraft Architecture
Looking to technology provides insight for additions that can be made to these existing
policies. With so many possibilities for modifications that could be made, it is critical to consider
which are the most efficient and cause minimal environmental damage. When considering
possible technological mandates, there are three main areas ideal for modifications to the
architecture of aircraft. This includes reducing basic aircraft weight, improving aircraft
aerodynamics to reduce drag, and improving specific engine efficiency to reduce fuel burn per
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unit thrust.4 Outside of redesigning aircraft, there is potential to switch fuel sources to options
that release minimal greenhouse gases as prioritized in the “Fit for 55” package.
Shifting the design of airlines becomes a complex issue since the turnover for updating
planes can be relatively long. The product life cycles can range from 30 to 50 years.5 As a result,
it’s important to make well-thought out decisions when it comes to updating aircraft since the
decision will be long-lasting. With this depth of impact also comes the potential to provide for
long-lasting decreases in emissions.
Weight reduction can be accomplished through the introduction of light-weight alloys and
composite materials.6 The advantages of taking a more technologically focused approach to
redesigning the airline industry is that companies tend to be more receptive to updating their
equipment and increasing efficiency since it usually comes with financial benefits.
Drag reduction is another possibility for modification. Friction drag in particular is
promising for improving with cutting-edge designs such as the blended-wing-body airframe
layout which minimizes aircraft surfaces that do not directly contribute to lift.7 With making
these modifications to aircraft, airlines will need to consider what passenger preferences will be.
A critical component of running an airline is hospitality, and with some designs, there is a
possibility of losing some aspects of the experience such as windows.
Engine design can go in many directions whether that be alterations to materials,
coatings, combustion-techniques, sensors, and cooling techniques, alternative propulsion or
open-rotor engines.8
Overall, technology improvements in architectural design of aircraft are promising.
Assuming all new aircraft would incorporate these features, over 5 years, a reduction of 6%
could be observed in carbon dioxide emissions.9
Alternative Fuel Sources
The current conventional jet-fuel is mineral kerosene, but examples of alternatives
include liquefied hydrogen, methane, methanol, ethanol, bio-diesel (methyl esters) from
processing plant-oils and animal-fats, nuclear power, synthetic paraffinic kerosene created by
feedstocks of biomass natural gas or coal or hydroprocessing of plant-oils and animal-fats
(HEFA)).10 While there are many alternative fuels, some come with considerable drawbacks such
as considerable land use or other harmful emissions.
Biofuels are known for having potentially harmful effects on the environment. Many
require a large area of land that further puts stress on the environment as land is converted and
carbon sinks such as trees may be further decreased. They could also increase nitrous oxide (a
4
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greenhouse gas) emissions.11 Algae is an example of a biofuel that may have a beneficial impact
on the environment. They have high energy and oil-yields while also absorbing carbon dioxide.12
Since the metabolism of algae requires carbon dioxide, it helps to extract carbon dioxide from
the environment, which is a benefit on its own, in addition to providing a cleaner source of
energy.
Another popular alternative fuel source is hydrogen. Literature has an overwhelmingly
positive outlook on the use of hydrogen for powering aircraft efficiently. It comes with many
advantages as it is easy to extract for use and has no directly negative effects on the environment.
Unlike kerosene, hydrogen does not release toxic gases such as NOx or SOx when combined
with oxygen.13 Apart from avoiding emissions of harmful pollutants, hydrogen power holds
much technological promise as it is applicable on an industrial scale and can be easily attained.
Hydrogen is one of the most prevalent elements on Earth, making it easier to obtain and
minimizes energy expenditure when collecting it. It can easily be extracted from water or
biomass and stored in either solid, liquid, or gas form.14 This flexibility gives it a major
advantage over other forms of fuel which may require specific and difficult conditions to be kept
to preserve it. It can produce 2.75 times more energy than hydrocarbons and can either be used to
replace kerosene fuel or in cells to replace jet engines.15 These fuel cells convert chemical fuel
into heat and electricity that can be used as an alternative form of power. Implementation would
require normal aircraft to be electrically operated with modern electric motors and accumulators
would be charged with energy obtained by burning hydrogen.16 Today’s hydrogen aircraft are
built for using liquid hydrogen fuel, but with the turnover time for replacing and updating planes,
modern electric motors and accumulators could be incorporated into modern aircraft.
Some disadvantages of using hydrogen power include inefficiency on the industrial scale
compared to nuclear fuel and storage. Hydrogen is notably heavy and might require an influx of
energy to be exerted for its transport. For example, Toyota reports having an efficiency of 5.7%
by holding 5.7 kg of gaseous hydrogen in a 100 kg tank.17 Despite these drawbacks, hydrogen
may be a viable option for shifting fuel sources of aircraft.
Other concerns with alternative fuel sources include costs, lack of fuel production and
delivery infrastructure, requirement for larger fuel-tanks and larger fuselage volumes, subsequent
increased weight and drag, low energy densities, and safety concerns.18 Safety concerns come
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with any adjustment to a new fuel source, including those from the public about how this will
apply to their travel.
Another key note to make is that as fuel efficiency increases, it becomes difficult to
minimize the increase in NOx formation.19 NOx is composed of other greenhouse gases although
they don’t include carbon dioxide. NOx is defined by three component terms: production of
tropospheric O3 (positive RF); a longer-term reduction in ambient methane (CH4) (negative RF),
and a further longer-term small decrease in O3 (negative RF).20 One risk of nitrous oxide is its
potential to form tropospheric ozone and acid rain.21 Although ozone high in the atmosphere is
critical for shielding the earth from aggressive ultraviolet rays, ozone in the troposphere can be
detrimental to human health. In fact, there is a specific standard listed by the United States’
Environmental Protection Agency that should not be passed. The standard is currently set at .053
parts per million.22 Potential adverse effects of acid rain from nitrous oxide is also a serious issue
since entire ecosystems can be destroyed by an altered pH, which will eventually lead to direct
effects on the economy as well.
Sulfur oxides are another serious pollutant that contribute to both harmful health and
environmental effects if released into the atmosphere by kerosene. This includes adding
particulate matter to the air that damages the lungs when inhaled or damaging foliage and
decreasing growth of trees.23
Air Traffic Infrastructure
Along with improvements to the technology of the flights themselves, critical initiatives
to decrease the environmental burden of air travel focus on modernizing air traffic management
(ATM) infrastructure.24 This will enable emissions reduction by allowing aircraft to fly
environmentally optimal routes, with minimal waste. Current estimates state that at least 6.2
million metric tons of CO2 emissions could be saved by 2050 if immediate investments are made
in ATM infrastructure. These initiatives are outlined in the Single European Sky (SES)
program.25 Air traffic management inefficiency can increase flight distances by an average of
9-10% based on studies of the European route network.26 Clearly there is a necessity to decrease
emissions from traveling unnecessary distances associated with management inefficiency. One
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specific issue, a lack of airport capacity, leads to an average of 160 kg of carbon dioxide
emissions for each minute spent flying in a holding-pattern awaiting a landing spot.27
Two primary goals are to expand capacity and increase flexibility of route management.
Expanding the capacity of flights an ATM center can handle will reduce the wasteful
consumption of airspace and fuel when planes are either idling on the ground or flying holding
patterns as they wait to land.28 Furthermore, greater flexibility of route management and
decreased heterogeneity in airspace rates will allow planes to fly the shortest feasible routes
possible, thus reducing overall fuel consumption.29
In addition, the above-mentioned technological developments will require additional
modernization to allow ATM to better allocate airspace for more technologically advanced
aircraft.30 For instance, super-high altitude aircraft, operating above FL600, will need special
care in planning their ascent and descent while being cognizant of traffic below, which will strain
conventional air traffic management resources.
Another modification that can be made to operational procedures for aircraft is with
adjusting requirements for separation while in the air. Unnecessary long distance requirements
could be another factor contributing to longer routes that increase emissions. Studies show that a
reduction in the vertical separation minimum reduces fuel-use.31 Not only does reducing fuel use
benefit the environment, but also potentially the airline itself as it is spending less money on fuel
for a given route. This could be a favorable and well-accepted policy change.
Addressing Airlines
Beyond improving airline infrastructure, it is key that policy interventions incentivize the
development and usage of carbon neutral or less carbon intensive air travel technology and
airline behavior. The straightforward approach would be through a tax scheme scaled to per-unit
carbon emissions of a flight. Currently, both business and cargo flights are exempt from aviation
fuel tax proposals.32
However, such tax schemes have faced pushback from both industry groups and climate
activists. Airlines For Europe, an industry trade group, has stated that tax-based climate policy is
counterproductive, as even if these taxes are reinvested in decarbonization projects, they divert
investment and innovation capacity in low-carbon technology; they recommend subsidizing the
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development of such technology.33 However, climate activists point out that these types of
subsidies for air travel sets the wrong precedent, as they nevertheless fund carbon-generating
activities.34
In considering the equity questions raised by reducing airline demand, it is important to
address the fact that rural communities are often more dependent on air transportation for
connection and business than urban ones.35 Recently, the job of distributing health care goods to
rural communities in the EU has been borne by air transport.36 Conversely, flying is one of the
most carbon-intensive activities individuals from the developed world can participate in. For
example, a San Francisco to London flight emits an equivalent 5.5 metric tons of CO2 per person,
compared to the annual equivalent per person emissions of just 4.8 metric tons.37 Moreover, only
1% of the world’s population contributes to 50% of flight emissions.
Train Networks and Feasibility of Switching
Long-term measures for mitigating the adverse environmental effects of airlines will
require decreasing the use of air travel as a substitute for ground-based transportation, such as
buses or rail. Trains tend to generate less carbon dioxide on a per-passenger basis compared to
planes .38
In this sense, the EU represents a promising region for further investment into low-carbon
transportation modalities, given the existing interconnected rail and ferry network.39 In
considering the potential of rail transportation to be a feasible alternative to short or medium
distance air travel, two questions must be addressed: does high-speed rail effectively substitute
for air travel, and is it accessible by passengers and across different regions?
Research has found that the development of HSR networks has reduced demand for air
transport along certain routes.40 However, the lower unit capacity of HSR compared to air travel
means that mandated phaseouts of short-haul routes will need to be gradual, to allow for a
smooth transition. In addition, better estimates are needed to quantify the potential changes in
supply and demand for air travel as HSR is phased in, alongside understanding how these
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changes will differ between locales throughout the EU.41 Note that evaluation of the impacts of
banning short or medium distance routes is often based on both travel time increases and
cost/service changes, which are hard to quantify a priori.
It is also important to consider the potential externalities of increased rail travel.
Empirical analysis demonstrates that the development of capacity light rail systems within cities
has led to less congestion, travel time, and pollution, thus mitigating the negative externalities of
car usage.42 However, it remains to be seen whether the expansion of intercity and continental
rail needed to substitute for high-capacity European air routes can be undertaken with minimal
adverse effects, e.g. being built upon an environmentally-conscious power infrastructure.
The history of the railway industry is also a factor to consider when reconstructing its
organization.The railway sector was formerly monopolistic and experienced stifling competition
from other modes in the late 20th century and state-controlled railways were under pressure to.43
This may be due to government subsidies given to other modes during this time. This paper,
“European Railway Deregulation: An Overview of Market Organization and Capacity
Allocation”, advised reintroducing vertical separation to foster competition and improve
efficiency and quality of the railway sector.44 This seems to be a logical conclusion given that if
there is a reason to appeal to passengers for the sake of beating competition, better services will
be provided which will encourage passengers to take trains more.
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Figure 1: Map of European Railways and prominent features.45
Another important note to make with existing transportation firms in the European Union
is that there are subsidies provided by Europe’s Public Service Obligation air services to increase
air travel access to remote areas. One study found that the outcome of these subsidized services
on accessibility are highly variable with only 15% of services appearing to yield accessibility
sufficient to justify the corresponding subsidies.46 This low profitability suggests there is
opportunity for a new type of subsidy to provide modes of transportation that connect to rural
regions. Railway may be the best option since it would most likely be more cost effective and
cause less environmental damage. Criteria for existing air travel subsidies include that there were
existing air services before liberalization, a threshold minimum of 10 enplanements per day but
not to an extent that it is economically viable on its own.47 Providing railway subsidies would
support the European Commission’s existing initiatives to decrease emissions.
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Likelihood of Compliance
For the EU’s Green Deal to succeed in reducing emissions across the European bloc, its
framework must take into account the unique set of challenges faced by each individual country.
The EU’s “Fit for 55” policies aim to reach a 55 percent greenhouse gas reduction target by
2030. They should make air travel relatively more expensive compared to lower carbon rail
travel over time by mandating more expensive sustainable aviation fuels and by expanding the
scope of aviation subject to EU carbon taxation. These policies will result in very different
burdens for different EU Member states depending on their geography, access to sustainable fuel
resources, and infrastructure. One-size-fits-all emissions reductions schemes are likely to fail
and stoke political backlash. This section analyzes the unique set of challenges facing each
country that should be taken into account in ensuring the success of Fit for 55 programs aimed at
lowering aviation emissions.
Sustainable Aviation Fuel
The “Fit for 55” ReFuelEU Aviation proposal imposes increasingly stringent
requirements over time on the amount of sustainable aviation fuel that must be blended into jet
fuel at EU airports, including a minimum share of synthetic fuel. These requirements are
uniform across the EU, even though EU countries differ significantly in their access to quality
sources of sustainable aviation fuel and will need varying levels of support to reach the target of
63 percent market share by 2050 from the current share of less than 1 percent today.48 Currently,
sustainable aviation fuel is expensive to produce and has variable quality depending on whether
it derives from cooking oil, feedstock, and municipal waste. This leads to significant inequities
between EU Member states depending on their access to the technology and raw materials
needed to produce sustainable aviation fuel efficiently.49 For instance, since Greece and Malta
have very limited access to sustainable aviation fuel resources while Germany’s resources are
substantial, the ReFuelEU requirements will impose a greater burden on the Member states that
face more transition barriers and are least able to afford it. One way to address these inequities
while also achieving the Fit for 55 goals would be to prescribe faster and more ambitious targets
for Member states with the greatest capacity. An alternative approach would be to provide
subsidies to those Member states that face the greatest challenges to enable them to invest in the
necessary technology and access appropriate raw materials.
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Redistribution to Rail Travel
By increasing the scope of aviation that is subject to EU carbon taxation and increasing
sustainability requirements on aviation fuel over time, the Fit for 55 policies are designed to
redistribute travel from aviation to lower carbon rail over time. But these one-size-fits-all taxes
and requirements do not take into account that different Member States have different capacities
for rail to substitute for air travel, in part reflecting the topography of different countries.50 In
building a railway, engineers must discern how to navigate certain natural barriers with
technology and structural alterations, which makes increasing rail infrastructure more expensive
and complex in countries with large natural barriers such as mountain ranges and extensive
coastlines.51 Moreover, there are some localities with significant obstacles to railway travel that
may not be able to substitute short-haul flights with railways at all, such that their citizens will
have no alternative to rising prices for flights and shipping.52 Even in geographies with a broad
network of railways, there will still be considerable challenges in achieving the same coverage
and accessibility by rail as is currently available by air.53 Different EU countries use varying
electrification and signaling systems, and the integration of railway systems with varied gauges
is difficult.54 The inequity in railway viability as well as the lack of standardization in
infrastructure must be addressed if rail travel is to become a major component of reducing
aviation emissions.
Why Hasn’t a Tax Been Implemented?
A consideration of what has been implemented by EU members in the past is informative
as to the feasibility of future Green Deal initiatives for each state. Currently no European states
tax jet fuel in domestic flights, despite having legal authority to do so, although Germany and
Sweden have debated doing so.55 The most frequently expressed concern about taxing jet fuel
for domestic flights is the potential loss of competitiveness. The EU Green Deal strives to tax
aviation fuel across the EU, but EU airlines are concerned that they will face a competitive
disadvantage if foreign airlines don’t adopt the same tax. Thus, for the EU to successfully sustain
the expansion of taxation to aviation, coordination with countries outside of the EU is
necessary.56
It is also worth mentioning that taxing kerosene and jet fuel across the EU would require
unanimous approval, which is less attainable with the strain of COVID on the economies and
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political systems of the smaller states. Air travel has already been hit by the pandemic. On top
of this, a 33 cent per liter aviation fuel tax is likely to increase airline ticket prices by 10 percent,
which is projected to reduce air travel by 11%.57 Thus, each EU Member state will have to
weigh the 11% reduction in travel and the associated emissions against the potential backlash. In
order to get every country on board, the EU will have to determine how they can use the
revenues from the new tax to aid the most disadvantaged citizens, effectively creating a safety
net in proportion to the risk.
Past Policies to Replace Air Travel with Rail
It is instructive to study previous European efforts to replace air travel with lower carbon
rail as the EU moves forward on its “Fit for 55” transportation policies. In April 2021, France
banned all flights equivalent to train rides up to 2 hours and 30 minutes in length, down from a
more controversial proposal to ban flights equivalent to all train rides up to 4 hours.58 This ban
was not applicable to hubs with connecting flights, so it omitted many short haul flights.
Moreover, many pointed to the limited effect on carbon emissions given that short-haul flights
only account for 4% of European aircraft emissions whereas long-haul flights account for 52%.59
In addition, some critics pointed out that decarbonizing aviation would need to start with testing
on short-haul flights so that banning short haul flights may actually hinder the development of
green fuel technologies.60
On the other hand, the short haul flight ban is viewed favorably by other EU countries
including Austria, Germany, and Spain. In fact, Germany’s Green Party aims to ban short-haul
flights by 2030. And the EU as a whole is striving to offer carbon neutral alternatives to these
short-haul flights with an emphasis on the development of high-speed rail. Countries like Italy
and Norway have emphasized the importance of building up alternative transportation options
for short-haul travel before banning short haul flights.61 If railways are the only viable option,
there is a risk they could charge more and reduce the quality of their service, unless there is a
regulated, coordinated approach.62
More broadly, it will be important to expand and improve alternative modes of lower
carbon travel as a substitute for air travel. The lack of alternatives for long haul travel highlights
the importance of investing in research and development on more sustainable solutions.
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Global Impact and Leading by Example
Aid to Developing Countries
This section will place the European Union in a global context, especially regarding the
continent’s responsibility to developing nations. These nations require aid to recover from
climate crises, safeguard against future ones, and transition to more environmentally friendly
practices. As the European Union works to decarbonize within its borders, it must look globally
as well—and not just in the context of airline travel. The climate crisis is a global issue, and
global cooperation is necessary to combat it. To help those hit hardest by climate change and
ensure that all countries move in a sustainable direction, the European Union must act in a
leadership capacity and bolster nations who require more assistance. After all, much of the
developing world needs to address basic necessities—such as economic stability in the face of
climate change—before it can contribute to the decarbonization of the airline industry.
Firstly, the European Union owes climate aid to developing countries. Not only does the
EU have a moral obligation to assist poorer countries; in multiple regards, many EU powers are
responsible for these nations' vulnerability to climate change. For example, colonialism and other
forms of domination and intrusion by (now) EU powers have exacerbated both poverty and
dependency on non-renewable energy.63 Centuries of colonialism stripped countries of material
wealth, political autonomy, and educational opportunities; therefore, poverty and instability are
enduring legacies of these hegemonies. "Poverty, low levels of education and limited human,
institutional, economic, technical and financial capacity" make poorer countries less equipped to
fend off climate change's adverse effects.64 Consequently, when natural disasters--stemming from
climate changes--decimate poorer countries, it is much harder for them to rebuild at all (much
less "sustainably"), and such destruction to "farms, schools, small businesses and homes" makes
destitute conditions even worse.65 For example, loss of farms may damage farmer income and
food availability, while loss of schools restricts educational opportunities, making it difficult for
citizens to pursue higher-paying jobs and for governments to combat climate change through
research and innovation. For example, rising ocean temperatures catastrophically hurt food
production in Ethiopia and Somalia about ten years ago, and citizens in these countries starved.66
Therefore, the EU's complicity in the climate change vulnerability of developing countries
cannot be ignored.
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(The extent to which certain EU powers have benefited from colonialism is difficult to
quantify. However, some measure of variation can be drawn from the logic that degree of
colonialism corresponds with degree of wealth extracted from colonized countries. Therefore,
the wealth of EU powers with a history of colonialism—such as France, Germany, and the
Netherlands—can be partially attributed to that colonial history. By making the amount of aid
each EU power is required to provide to developing countries dependent on national wealth, the
largest beneficiaries of colonialism would likely end up providing the most compensation. Albeit
imperfect, making mandatory aid proportional to national wealth would help justly distribute
responsibility for colonialism among EU members.)
Not only is the EU complicit from a colonial perspective; the emissions of the EU and
other developed countries are primarily responsible for the climate crisis and its disproportionate
impact on poorer countries.67 Therefore, recent "decreasing focus on the poorest
countries…[and] adaptation" and consequently fewer grants and more loans for climate support
is particularly problematic.68 The EU should not be able to profit from the detrimental effects of
its own carbon emissions on developing countries through interest from loans.69 An analogous
situation would be one person destroying another's home and then charging him rent on tools to
rebuild it. Developing countries also struggle to repay these loans, which can plunge them further
into poverty.70 The European Investment Bank wants to offer loans, yet these typically go to
"projects promoting mitigation” in wealthier nations; essentially, EU financial institutions view
mitigation projects as more lucrative.71 As of 2019, adaptation initiatives get $22 billion
annually, compared to $436 billion for mitigation.72
First, financial gain should not be the primary focus of climate aid; exploiting climate
crises in developing countries is a climate brand of colonialism, especially egregious given the
residual effects of historical colonialism. Second, even if EU banks are not convinced by these
moral issues, they should consider how adaptation initiatives can lay the groundwork for
mitigation projects down the road--"financing adaptation offers significant [indirect] returns in
sustainable development and poverty eradication…which are also a condition for some
mitigation efforts to really take off."73 This "poverty eradication" would also have reverberating
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positive effects in developing countries, improving education, living conditions, and ability to
rebuild after climate disasters. Third, EU funding for developing countries can end up in the
hands of governmental officials unequipped or unwilling to spend it judiciously and effectively.74
Therefore, receiving aid does not always culminate in effective change. The EU must offer
grants--not loans--to support adaptation, ensuring that funds go to legitimate projects.
From an economic perspective, developing countries are particularly vulnerable to both
climate change and the potential effects of the European New Deal. Many developing countries
"rely heavily on climate-sensitive sectors," such as "agriculture, forestry, fisheries, water sources
management, human health, nature conservation, energy, and infrastructure."75 Climate change is
disproportionately destructive to such industries. Therefore, workers might require assistance to
"adjust their livelihoods.” 76 The EU Green New Deal could be economically devastating for
other countries that depend on gas and oil exports, and the EU must help these nations cultivate
new export strategies in advance of the New Deal's implementation.77 In conclusion, the EU must
be cognizant of 1) countries that depend on "climate-sensitive" industries and 2) countries that
depend on fossil fuels.
Accounting for Unforeseen Consequences
When attempting to reduce negative environmental impacts in different sectors of the
economy such as the airline industry, creating a framework through which to judge alternative
goals is crucial. The European Union’s focus on climate change in the passage of the European
Green Deal places a primacy on direct emissions, as lowering greenhouse gas emissions is one of
the preeminent goals of the European Green Deal. Thus, procedures of accounting for costs in
Europe’s technological systems will have far-reaching implications throughout those systems’
supply chains, for the European Union is a powerful market driver with the ability to influence
industries across the globe. The United Nations Framework Convention on Climate Change
(UNFCCC) guidelines, as well as several European directives, account for the EU’s carbon
dioxide, methane, and other greenhouse gas emissions78, and are the primary determinants of
European technological calculations. These restrictions, however, establish a future framework in
which technological solutions fix technological problems, maintaining that any two solutions are
essentially equivalent, as long as the concentration of carbon dioxide in the atmosphere
decreases. This framework for weighing energy options ignores ecological concerns associated
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with drilling for oil,79 threats to indigenous communities from certain types of resource
extraction,80 and the political ramifications of a societal dependence on certain energy
resources.81 Intrinsically, these policies assume that, aside from greenhouse gas emissions,
different energy systems are value-neutral, able to be exchanged for any other form of energy
without significant trade-offs. The purpose of this section is to explore the global implications of
current policy on the proliferation of certain technologies, and to evaluate the concomitant costs
and benefits.
Electric Cars
The UNFCCC policy on accounting for renewable energy projects has the potential to
dictate energy policy across the union, as the European Green Deal contains financial incentives
aimed at promoting certain types of development among member states.82 In accounting for
energy emissions, the EU uses territorial emissions assessments, meaning that the EU assigns
greenhouse gas responsibility to the countries in which that energy was generated, and that
emissions are the central metric by which climate success is based83 This means that European
Union assessments do not take into account non carbon-based ecological impacts in source
countries of technologies, such as mining for various mineral resources in nations in the global
south. Mining for lithium and cobalt, fundamental components of electric car batteries, has the
potential to wreak environmental and social damage on source countries.84 These consequences
range from natural ecosystem destruction in Chile85 to the attempted acquisition of U.S
indigenous land86 to child labor in the Democratic Republic of the Congo.87 As demand for
electric cars rises, mining companies go to greater lengths to supply adequate amounts of
precious metals.88
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Accounting for “Hidden” Emissions
In recent years, satellite technology has allowed outside observers unprecedented insight
into previously unknown sources of CO2 emissions, especially those sources resulting from
methane leaks.89 Recently, ahead of the finalization of the Nord Stream 2 pipeline connecting
Germany and Russia,90 a major methane leak was discovered in Russia by satellites measuring
changes in atmospheric composition.91 These satellite-revealed leaks are not counted by current,
official measures of methane emissions, since the methane leaked never reached the market.
Trade with Russia constitutes a large percentage of the European Union’s total methane imports,
having increased from 31.0% in 2010 to 37.7% in 2019. In fact, due to high rates of leakage and
the potency of methane across the board, burning natural gas can have comparable impact to
burning coal.92 Thus, as the Nord Stream 2 pipeline moves forward, and as European countries
look to natural gas to relieve them from a fuel-deficient winter, the role of natural gas in
European energy must be seriously considered by lawmakers.
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Our Recommendations:
Shifts in Technology
Although there are several options that could be implemented realistically including
alternative fuel sources (hydrogen, algae, synthetic kerosene), architectural redesign (weight
reduction, drag reduction, engine redesign), subsidies to the railway industry to reach rural areas,
and increasing efficiency in operational procedures, there are factors to consider that may limit
the success of these approaches. First of all, it appears that traffic-growth rates will outpace
emission reduction-rates.93 There is an increase in demand for travel as a result of an increase in
low cost carriers that might detract from the efforts to reduce emissions. If there is more travel,
the magnitude of emissions will increase despite increasing efficiency of energy use for
individual aircraft. However, with fuel-efficiency and aircraft-architecture changes, 100%
biofuel-use, and fully integrated global ATM system, 60-95% reduction in CO2 emissions could
be achieved over a 40 year time period according to.94 Other obstacles may include the timeline
for implementation since it may be decades until a reduction in emissions is observed in the
industry in order to completely phase out current models of aircraft. In particular, certification
issues severely limit decarbonization routes for aviation.95
Given these limitations, the most impactful technological shifts would come in the form
of a combination of those outlined. Ideally, an incentive for airlines to increase fuel efficiency
with updated infrastructure, make improvements to the ATM system, and introduce alternative
fuel sources including either hydrogen, algae, or synthetic kerosene would bring the European
Union closer to its goals for decreasing emissions in a way that is least disruptive to existing
industries outside the airline industry. This would increase the likelihood of receiving wide
support from member states to make these switches.
Another important note to make is that increasing efficiency also comes with financial
benefits for airlines and airports as they are able to be more profitable with less delays from poor
ATM and consequently spend less on wasted fuel. This approach would be likely to gain the
support from the industry for this financial benefit.
Infrastructure Modernization
Overall, the modernization of ATM infrastructure can be accomplished by allowing
member states to optimize control of navigation services across shared airspaces, and to develop
and certify high-automation workflows. In addition, the introduction of economic regulation
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which will reduce airspace rate heterogeneity in a cost-effective manner is key, being cognizant
of the fiscal burden upon member states to maintain ATM infrastructure.
These reforms will best be carried out if the European Commission works to implement
the Single European Sky program, which has stalled due to inaction by EU member states and
navigation service providers. In implementing SES, care must be taken to prevent a direct
increase in gross air traffic, as well as in creating an EU-wide regulatory agency to direct these
reforms. For this initiative to deliver on its goals, it is likely that many additional national and
commercial actors will need some measure of external coordination and incentive schemes.
Business Regulation
The direct approach to addressing the environmental externalities of air travel would be
through a tax scheme scaled to per-unit carbon emissions of a flight. Care must be taken to
ensure that this tax burden is distributed evenly, and especially across business and cargo flights,
both of which are exempt from current aviation fuel tax proposals. Furthermore, a key
component of equitable measures to modernize the sky will be to ensure the economic and
capacity burden is distributed with respect to the necessity of air travel to different communities.
The most forceful way to address the environmental cost of air travel would be to divest
from air travel altogether, which will require sustained investment in alternative transportation
modalities and short or medium term behavioral interventions to reduce demand for flights.
High Speed Rail
Long-term measures for mitigating the adverse environmental effects of airlines will
require disincentivizing the usage of air travel as a substitute for ground-based transportation,
such as buses or rail. In this sense, the EU represents a promising region for further investment
into such low-carbon transportation modalities, given the existing interconnected rail and ferry
network.
When expanding High Speed Rail networks, it is key that mandated phaseouts of
short-haul routes will need to be conducted gradually, so that railway companies and policy
makers can appropriately react to this shift through rescheduling and investments in the vehicle
fleet. Moreover, while this shift is possible at a commercial and technological level, policy
interventions are required to ensure continuity and regional equity of access to transportation.
Aid to Developing Countries
Given the substantial barriers faced by developing countries, there are a few policy ideas
the EU should consider. First, the majority of aid must be in the form of grants, not loans, to
prevent the perpetuation of (and profiting from) poverty.96 The EU could still utilize loans from
the European Investment Bank, but the lucrativeness of projects should not result in funding
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priority. A potential consideration is to match all given loans with grants. Therefore, foreign
investors are satisfied, but developing countries receive more grant money than they will owe in
loan interest, providing a net benefit.
Second, in addition to grants, the EU should set a minimum percentage of aid that goes to
adaptation initiatives, which have peripheral benefits for the receiving community.97 These
projects are often not as attractive to private investors, so it is paramount for the public sector to
help fill that void.98 An additional option is to subsidize private investments in adaptation
initiatives.
Third, considering occasional mishandling of aid, the EU must ensure that all
contributions are spent properly, effectively, and judiciously.99 The EU must guarantee "that
funds go to quality projects that give marginalized groups a voice and do not lead to unintended
or harmful consequences" and check that "donors coordinate and harmonize their adaptation
efforts at the country level."100 The EU could make aid conditional upon the recipient's
agreement to periodically report back to an EU representative about how the money has been
spent and how the environmental projects are going. In addition to fostering accountability, this
representative could serve as a point person for any questions or issues that may arise—potential
help includes "[providing] technical assistance to boost…expertise and improve…feasibility in
attracting potential financing.” 101 This support and guidance could help environmental projects
run more smoothly and with greater efficiency.
Lastly, to minimize the economic effects of the Green New Deal, the EU should help
countries dependent on climate-sector or fossil fuel industries foster economic diversity.102 A
potential option to help "hydrocarbon-dependent" countries is supporting "renewable energy and
green hydrogen that could in the future be exported to Europe.” 103 Such initiatives would both
97
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safeguard against economic collapse and ensure a market for future exports. EU members could
also form partnerships with developing countries to act as climate mentors on these initiatives.104
Additionally, the EU should consider funding trade school classes for people employed in these
industries to ensure they have a useful skill set in a safe, backup profession. Therefore, if climate
or European policies jeopardize their current jobs, they have a means to maintain financial
security. For example, trade school classes could focus on jobs which—given the looming
climate change and efforts to combat it—have high expected growth rates. Many of these jobs
are concentrated in renewable energy sectors, such as “wind turbine service technicians” and
“solar photovoltaic installers.”105Although trade school classes would not produce scientists or
engineers, they could supply a steady stream of skilled workers adept at the technical
maintenance of clean energy infrastructure.
Accounting for Unforeseen Consequences
As the European Union crafts incentives for certain kinds of technologies, it must ensure
that those incentives do not encourage ecologically-destructive practices in other countries. For
these purposes, the European Union should adopt a cradle-to-grave emissions accounting
program focused on accounting for externalities associated with the provision of certain fossil
fuels, like natural gas and oil. This emissions program could be modeled off of existing
cradle-to-grave emissions accounting, such as the “Product Life Cycle Accounting and Reporting
Standard” currently employed for businesses under the GHG protocols.106 Furthermore, the
European Union should look to restrict the sourcing of certain fossil fuels and other energy
products, considering the ecological harms and indigenous and local implications of sourcing
those materials. As a highly influential player in global resource markets, it is incumbent upon
the European Union to ensure responsible sourcing for its raw materials. To that end, the entire
lifespan of European goods must be considered, with considerations of both reported and
unreported emissions at the forefront of analysis. Furthermore, a process of vetting must be
developed that ensures the protection of indigenous rights and ecological safety when obtaining
raw materials for European use. As climate is a global issue, if Europe simply outsources its
emissions to other places, net improvements in climate will not be made. As the European Union
seeks to incorporate more energy from natural gas in response to winter fuel shortages, it must
also consider the implications of permanent natural gas infrastructure on its climate objectives.
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Conclusion:
The European Union is at an ideal position to take initiative and make these policy
changes not only for its own benefit, but to set an example on a global scale. Other countries will
be more inclined to take similar actions after witnessing the successful implementation of
fuel-efficiency and aircraft-architecture changes, 100% biofuel-use, fully integrated global ATM
system, infrastructure modernization, business regulation, expanding high speed rail, and
providing grants to developing countries, all while being cognizant of potentially
ecologically-destructive practices in other countries. The European Union’s priority for lowering
greenhouse gas emissions is clear with the existence of its current policies, and we hope that our
policy paper provides insight for additions that can be made to help reach its targets.
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