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Abstract
The world’s transport sector still suffers from unsustainable trends that lead to increased levels of greenhouse 

gas (GHG) emissions. There have been efforts, in the Arab world, as well as the rest of the world, to tackle the issue. 
Work done in the US and Europe exceeds that of the Arab world, and their efforts have been successful, and have 
thus succeeded in reducing GHG emissions. In the Arab world, most efforts at reducing GHG emissions target fuel 
standards, vehicle inspection, and public transit. The implementation of fuel standards and vehicle inspection 
measures can be found in most Arab nations. The implementation of formal, mass transport systems can only be 
found in some Arab nations such as Egypt, Algeria, Tunisia, and the United Arab Emiriates. The implementation of 
these measures have not been very successful in many countries, mainly due to the lack of proper enforcement, lack 
of funding, and a lack of technical expertise. In the US and Europe, a wide range of sustainable transport policies 
have been implemented, and they include: Fuel efficiency, alternative fuels, speed control, public transit, strict fuel 
taxes, pricing incentives and disincentives, ridesharing, and effective land use planning. The success of these policies 
can be attributed to: an effective mix of policies, effective enforcement, public acceptance, and political support. 
Based on the literature review conducted on the sustainable transport policies in the Arab world and in the US and 
Europe, and after analyzing any impediments and success factors of those policies, a recommendation on which 
policies that should be implemented in the Arab world was presented. The recommendations are classified into 
short, medium and long-term strategies, and they mainly include: Imposing stricter fuel and vehicles standards, 
effective enforcement, imposing fuel taxes, effective land use planning, and offering reliable alternative modes of 
transport. Sustainable transport policies must be implemented at a larger scale to tackle the worldwide increase 
in GHG emissions. Efforts in the US and Europe are well underway, while those in the Arab world have been very 
limited. There is much work to be done in order to reach a sustainable transport system in the Arab world, but the 
recommendations presented offer basic guidelines on how to proceed with any sustainable transportation initiative. 



Sustainable Transportation in the Arab World: International Benchmarking on Sustainable Transport Policies and their Impacts 5

1. Introduction
The transport sector is globally responsible for 90% of urban air pollution, the death of nearly 800,000 people 

and the emission of 14% of the world’s greenhouse gases each year (World Bank, 2013). There are unsustainable 
transportation practices around the world, and despite current efforts that aim at shifting to more sustainable 
methods of transport, more should be done. 

Several different sustainable transportation policies have been suggested and implemented in the US and Europe, 
and have succeeded in achieving better overall standards of living for their people with reduced environmental 
impact. Fuel consumption by vehicles can be reduced in one of two ways, either by reducing the distance traveled 
by vehicles and/or the duration of the trips, especially in high-traffic urbanized regions, or by improving the fuel 
economy of vehicles (Jacobson & King, 2009). Moreover, there are several strategies involved in providing sustainable 
transport, and they mainly fall into one of the following categories: vehicle/fuel technological changes, road/vehicle 
operations improvements, and demand management (Deakin, 2001). Countries have focused on some categories 
more than others, with Europe, for example, favoring higher fuel taxes on gasoline, and the US persisting on increasing 
vehicle fuel efficiency (Knittel, 2012). 

This report first presents a literature review of the main sustainable transport policies in the Arab world along with 
an analysis of the impediments to their success. Second, a literature review of the sustainable transport policies 
implemented in Europe and the US is presented in addition to an analysis of their success factors. Finally, based on 
the analysis of the impediments and success factors of sustainable transport policies in the Arab world, Europe and 
the US, a recommendation is presented on how transport policies should be implemented in the Arab world.
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2. Sustainable Transportation in the Arab World
The Arab world has been suffering from rapid sprawling in major cities, aging vehicle fleet, poor car maintenance, 

poor urban planning, and a lack of efficient and adequate public transport systems (Chaaban & Kaysi, 2011). These 
trends and practices have contributed to unsustainable forms of transportation, and despite efforts that have been 
made at establishing policies and measures that aim at providing sustainable transport systems, a considerable 
change is still needed (AFED, 2009). 

Table 1 shows the contribution of the transport sector in different countries of the Arab world to overall CO2 
emissions; it is concluded that the transport sector in the region as a whole contributes around 23% of CO2 emissions 
(Bedrous, 2013). 

Table 1: CO2 Emissions from Fossil Fuel Consumption in the Arab World in 2010 (Bedrous, 2013)

Country  CO2 emissions from the combustion of 
all types of fuel [106 tons]

CO2 emissions from the 
transport sector [106 tons]

% CO2 emissions from 
transport sector

Algeria 98.6 33.3 34 

Egypt 177.6 38.4 22

Libya 51.6 12.1 23

Morocco 46.0 10.6 23

Sudan 13.7 6.8 50

Tunisia 21.9 6.0 27

Bahrain 23.6 3.6 15

Iraq 104.5 29.7 28

Jordan 18.6 5.2 28

Kuwait 87.4 11.7 13 

Lebanon 18.6 5.0 27

Oman 40.3 6.3 16

Qatar 64.9 9.2 14

KSA 446.0 104.4 23

Syria 57.8 12.2 21

UAE 154.0 25.7 17

Yemen 21.7 6.2 29

Total 1446.8 326.4 23 (avg)

In order to mitigate the increased GHG emissions in the Arab region, a series of measures and changes in transport 
policies that aim at limiting the transport sector’s CO

2
 emissions must be pursued. Policies must be structured and 

implemented at the level of each country, rather than the regional level, due to the difference in financial capabilities 
between the Arab countries (ESCWA, 2009). 



Sustainable Transportation in the Arab World: International Benchmarking on Sustainable Transport Policies and their Impacts 7

Sustainable Transport Policies in the Arab World
As previously mentioned in the introduction to this paper, most sustainable transportation strategies fall into 

one of three categories: vehicle/fuel technology changes, road/vehicle operations improvements and demand 
management. In the following sections, policies implemented in the Arab world will be described as they fall into 
one of the three aforementioned categories. 

Vehicle/Fuel Technology Changes

Fuel Standards
The diesel sulfur content requirements for selected Arab countries as well as for the US and the EU are found in 

Table 2. It is evident from these figures that several countries still allow high sulfur diesel in their fleets, while others 
have plans to reduce content.  

Table 2:  Diesel Fuel Content Standards (UNEP, 2012), (EPA, 2012), (EC, 2012)

Country
Current Diesel Sulfur 

Content (ppm)
Future plans

Algeria (2014) 900 Planning to reach 50 ppm by 2014

Bahrain 500 Up to 10 ppm for export demand and the local available is 500 ppm

Egypt 10 – 10,000 No plans

Iraq 10,000 No plans

Jordan 7,000 – 10,000
Standard 14596 set the sulfur level to 350 ppm and planning to reach 50 

ppm by expanding the refinery

Kuwait 2,000
Imported 50 ppm load in March 2009 and announced fuel project to 

reduce sulfur to 10 ppm

Lebanon 500

Libya 1,000 Their standards are 1,500 and no date is set for changes

Oman 50
Installed a diesel – hydro – sulphurization unit as well as applying ISO-

14001:2004 standards in order to reduce sulfur content from fuel.

Morocco 50 Effective January 2009

Qatar 500 Planning to reach 10 ppm

Saudi Arabia 500 Planning to reach 50 ppm by 2020

Syria 7000

Tunisia 50 Effective 2009

UAE 500
50 ppm plan announced and started in Dubai by Euro 4 buses being 

introduced

Yemen 10,000
No standards. Planning to build new refineries and updating existing 

ones

USA
15(on 2007 and 

later model year cars)

EU 10 
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Alternative Fuels
The use of alternative fuels can reduce CO emissions by around 70% compared to normal fuel powered vehicles, 

but even though the Arab region has huge natural gas reserves, its use in transportation is limited (ESCWA, 2009). 
Nevertheless, there have been implementations of policies that encourage the use of compressed natural gas (CNG), 
most notably in Egypt. Through the development of CNG infrastructure and by providing incentives to promote 
switching to natural gas such as lowering natural gas prices and tax reduction on CNG components, the Egyptian 
government has succeeded in increasing CNG vehicles in the country (ESCWA, 2013). As shown in Table 3, the number 
of CNG vehicles in Egypt greatly exceeds those in other Arab nations, with Egypt also ranking 11th worldwide in 
terms of CNG vehicle usage (ESCWA, 2013). 

Table 3: Total Natural Gas Vehicles and Stations Statistics per Country (Álamo, 2013)

Country Total CNG Vehicles CNG stations

Algeria 125 3

Egypt 193,555 166

Tunisia 34 1

UAE 2,801 17

Demand Management

Transit
Public transit is the leading transport mode in some cities within the Arab world, despite its decreasing dominance 

over the past few years (El-Geneidy, Diab, Jacques, & Mathez, 2013). Public transport modes in the Arab world can be 
split into formal (metros, buses, rail and minibuses) and informal (shared taxis). 

One of the most prominent railway systems in the Arab world is in Egypt. The railway network includes around 
9,500 km of rail nationwide and around 3,500 coaches serve about 1.4 million passengers daily (ENR, 2012). In Cairo, 
the metro system comprises three main lines with a fourth line under development. In addition, a public bus service 
is operational in the major metropolitan regions; however, the service suffers from a lack of funding, which results 
in aging bus fleets and overcrowded buses. This has prompted an increase in informal public transit usage, such as 
shared taxis, in the country (El-Geneidy, Diab, Jacques, & Mathez, 2013).

Another Arab country with a railway system is Algeria. In Algeria, there are currently over 4,000 km of rail lines, with 
234 trains transporting around 31.4 million passengers in 2012. The rail system serves the capital city of Algiers, its 
suburbs, and other cities within the country. There has been a noticeable growth in the suburban areas of Algiers, 
with an increase of 17% in ridership since the operation of around 100 modernized electric trains (SNTF, 2013).

Furthermore, Tunisia has a 2,100 km railway network in addition to a 6-line, 42 km light metro network that is one 
of the oldest in the Arab world (SNCFT, 2007). In addition, 219 bus lines covering around 6,500 km further support 
the public transport system (Transtu, 2014). However, both systems have suffered recently. The metro system has 
suffered from saturation levels being reached and a lack of metropolitan coverage, while bus ridership has declined 
significantly which could be due to lack of comfort or inaccurate scheduling (El-Geneidy, Diab, Jacques, & Mathez, 
2013). 
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The implementation of new mass transit systems in the Arab world has been slow, with only a few nations 
contributing to the provision of safe and efficient public transportation systems. One of the recent successful public 
transit implementations has been in the UAE, and particularly in Dubai. The Dubai metro system, launched in 2009, 
has witnessed increasing ridership, with a 21% increase between 2012 and 2013 (RTA, 2013). In addition, the city of 
Riyadh is planning to construct a 6-line 170 km metro system by 2018 (Riyadh Metro, 2013).

Despite the aforementioned networks being operational and serving a large number of commuters, the rise of 
informal public transit shows that the networks are not offering sufficient service. This could be attributed to a lack of 
reliability and low comfort levels due to overcrowding (El-Geneidy, Diab, Jacques, & Mathez, 2013).

Pricing Incentives
In the Arab world, there has been limited implementation of financial and non-financial incentives that could 

enforce certain policies and encourage a shift in behavior. For instance, in 2012 the Jordanian government reduced 
taxes on small-engine hybrid cars from 55% to 25%. Furthermore, an additional 12.5% tax reduction was given to 
Jordanians with cars older than ten model years to encourage them to shift to newer and cleaner vehicles. This tax 
incentive encouraged over 1,400 Jordanians to replace vehicles older than ten model years (Al-Rawashdah, 2013). 

Inspection and Import Regulations 
In Arab countries, the use of old and inefficient cars is contributing to high fuel consumption and high GHG emissions. 

As shown in Table 4, many countries set some import regulations as well as inspection programs (UNEP , 2008).

Table 4: Adopted Vehicles Import and Inspection Programs

Country Import regulations Inspection program

Jordan Banned the import of cars older than five years Roadworthiness inspection 

Algeria Banned the import of vehicles older than three years Roadworthiness inspection

Egypt Banned the import of vehicles older than three years.
The imported vehicles must have a catalytic 
converter 

- Vehicle inspection
- Emission testing
- I/M for public buses.

Kuwait Banned the import of vehicles older than five years Cars older than three years must have an annual 
Roadworthiness inspection.

Lebanon Banned the import of vehicles older than eight years -Roadworthiness inspection for vehicles older than 
two years.
- Annual exemption for petrol vehicles.
- I/M for diesel vehicles every six months

Morocco Vehicle emission inspection

Qatar Banned the import of vehicles older than five years Regular Roadworthiness inspection

Saudi Arabia Banned the import of vehicles manufactured before 
1974 
Prohibited the import of vehicles and light trucks 
more than five years old.
Banned the import of reassembled, remanufactured 
and previously used motor parts. [23] 

Roadworthiness inspection

Syria Banned the import of vehicles older than two years Vehicle testing program 

Tunisia Banned the import of vehicles older than three years Vehicle emission testing program

UAE Vehicle inspection program

Yemen Banned the import of vehicles older than five years



Sustainable Transportation in the Arab World: International Benchmarking on Sustainable Transport Policies and their Impacts10 

Challenging Factors in the Arab World
There has been significant growth in the number of private vehicles in the Arab world, with an estimated annual 

increase of 4.2% between 1997 and 2008, compared to the 2.8% estimated for developing countries (ESCWA, 2009). 
In the absence of a mix of effective policies that can shift current practices from being mostly unsustainable to being 
more sustainable, that figure is likely to increase in the future. Despite efforts mentioned in the above sections that 
aim at encouraging sustainable modes of transport, there are still many challenges that hinder the implementation 
of sustainable transport policies. 

One of the main contributors to the lack of significant progress towards providing sustainable transport policies 
in the Arab world, as well as the infrastructure to support such policies is the lack of funding. Many Arab countries 
prioritize other projects over transportation, and thus, allocate funds accordingly. In addition, lack of integration of 
plans and policies, such as the integration of public transit into urban planning, is another contributing factor to 
unsustainable transport (ESCWA, 2009).

In the Arab world, there is a lack of technical expertise on new technologies that would allow the production 
of cleaner fuel, the upgrade of fuel specifications and the enhancement of transport systems. Moreover, the lack 
of data also makes the implementation of efficient sustainable transport policies difficult. The implementation of 
policies that would gain acceptance among stakeholders heavily depends on effective communication among all 
concerned parties. Currently, there is a lack of such effective communication, which also contributes to the lack of 
awareness among people in the Arab world on sustainable transportation and its benefits (ESCWA, 2009). 
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3. Sustainable Transportation in the United 
States and Europe

Sustainable transport policies have been more commonly implemented in the US and Europe than in the Arab 
world. Some policies have witnessed success while others have not. In this section, sustainable transport policies that 
have been implemented in the US and Europe will be detailed, along with their success factors.

Sustainable Transport Policies in the US and Europe
Sustainable transport policies in the US and Europe will be discussed, similar to the previous section, as they fall into 

one of the three categories: Vehicle/fuel technology changes, road/vehicle operations improvements, and demand 
management. A summary of the below policies can also be found in Table 6 in the Appendix.

Vehicle/Fuel Technology Changes

Fuel Efficiency
One of the policies that are implemented in the United States is related to car manufacturers. The Corporate Average 

Fuel Economy Standards (CAFE) requires car manufacturers to comply with the DOT (Department of Transport) 
standards for fuel mileage, and has recently witnessed more aggressive standards being announced by the US 
government in 2009. These standards, which came into effect starting 2011, aim at increasing the fuel economy of 
vehicles from the 11.6 km/l (kilometers per liter) to 14.5 km/l in 2016. This increase in fuel economy is expected to 
reduce the fuel consumption by 21% in 2030 (EPA, 2010). In addition, it is estimated that the lifetime benefits of the 
CAFE standards will be $182 billion, including fuel savings. 

Similar to the US, the European Union (EU) also imposes fuel efficiency standards on car manufacturers that aim 
at reducing greenhouse gas emissions. In 2009, the European Council set a target of 130g of CO2/km to be emitted 
by 2015 and 95g of CO2/km in 2020 (EC, 2014). The EU has set a target of a 20% reduction in CO2 on 1990 levels 
by 2020 (Gainsborough, 2012). The CO2 emissions from the new EU car fleet were estimated to be 132.2 g/km in 
2012, meaning that the EU is well on course for achieving its intended target with this number representing a 17% 
reduction since 2007 (EC, 2013).

Alternative Fuels
There have been policies that aim at increasing the use of cleaner fuels in both the US and Europe. The United 

States Environmental Protection Agency (EPA) has set standards for use of renewable fuel in 2014, where the Agency 
estimates that 10% of all fuel would be from renewable sources (EPA, 2013). Some of the tax incentives that are offered 
in order to encourage the uptake and use of alternative fuel and alternative fuel vehicles are described in Table 8 in 
the Appendix (DOE, 2013). In 2010, the number of alternative fuel vehicles in use was estimated to be around 950,000 
compared to around 600,000 in 2005 (DOE, 2013). This increase can be attributed to the tax incentives as well as 
several laws that mainly encourage the use of alternative fuels, such as the CAFE standards (DOE, 2013).  

The effect of the introduction of electric vehicles (EV), and other low emission vehicles, can only be realized if a 
considerable percentage of the vehicle fleet is replaced with such low emission vehicles. It is estimated that if the 
vehicle fleet composition in 2020 has 5% of low emission vehicles, and 35% in 2040, the reduction in greenhouse gas 
emissions would be negligible in 2020, but would amount to 30% in 2040 (Deakin, 2001). 
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The California State Senate has set a target of 1.5 million EVs in 2025, and in order to achieve that goal, several pieces 
of legislation have been passed in 2013 that aim at encouraging the use of such vehicles. The incentives include: 
equipping all new homes with EV charging outlets, allowing drivers to pay by credit card at charging stations, since 
previously only subscribed members could use charging stations, allowing EVs to use the High Occupancy Vehicles 
(HOV) lanes regardless of how many passengers are in the car, providing around $2,500 to vehicle owners who 
convert from high polluting vehicles to EVs, and providing between $1,000 and $1,500 to vehicle owners who retire 
their high polluting vehicles (Corbett, 2013). 

Road/Vehicle Operations Improvements
The second sustainable transport policy category is associated with road and vehicle operations improvements. 

This category deals with conventional traffic flow improvements such as traffic signal timing, ramp metering, flow 
metering, and bottleneck removal which could cut energy use, reduce greenhouse gas emissions, and lower noise 
levels by altering traffic flow characteristics and reducing stop-and-go driving. Furthermore, educating drivers on the 
negative effects of heavy accelerations and decelerations and the fuel consumption associated with high speeds 
could also have an effect on reducing GHG emissions (Deakin, 2001). The city of Rotterdam in the Netherlands 
implemented stricter vehicle speed limits with the aim to reduce the poor air quality levels and health concerns 
along a 3.5 km stretch of a motorway (EEA, 2008). The speed limit was reduced from 120 kph to 80 kph, which 
resulted in a 15% decrease in CO

2
 emissions along the motorway (Kroon, 2005).  

In addition, GHG emissions could be reduced through the provision of HOV lanes that are restricted to vehicles 
carrying three or more passengers only. The lanes are set up in order to reduce traffic volumes, vehicle miles traveled 
and vehicle trips, which would result in lower emissions overall. It is estimated that the HOV lanes do have a positive 
effect on the environment; however, their effect is greater when considering their effect on a corridor rather than the 
entire system, which would only result in a 1% decrease in emissions (EPA, 1992). However, there is a lack of consensus 
on the real benefits of HOV lanes. It is indicated that HOV lanes may cause induced traffic, which will ultimately put 
more cars on the road, or shift cars from other routes onto one with an HOV lane, and this could offset the potential 
benefits of the HOV lane (Shewmake, 2012). In addition, there has been some concern of underused HOV lanes, and a 
shift of travelers from public transit to vehicular usage on such lanes, which could also harm the benefits of HOV lanes 
(Small, Winston, & Yan, 2006). Moreover, the positive effects of HOV lanes on the environment can also be offset if the 
distance traveled in order to pick up and drop off extra passengers for carpooling is significant, and could increase 
emissions rather than decrease them (Konishi & Mun, 2010).

Demand Management
The final category of sustainable transportation is demand management, and it includes policies that aim at 

encouraging public transit, imposing fuel taxes, offering pricing incentives and disincentives, offering better 
pedestrian and biking facilities, encouraging ridesharing and focusing on coordinating land use.

Transit
The US has focused on public transportation as a measure to reduce greenhouse gas emissions. The public 

transportation sector has decreased the emissions of greenhouse gas emissions due to the provision of a low 
emissions alternative to driving, the facilitation of compact land use that reduces the need to travel long distances, 
and the minimization of the carbon footprint of transit operations and construction (FTA, 2009). Heavy rail transit, 
subways and metros, produce around 75% less greenhouse gas emissions per passenger mile than an average 
single occupancy vehicle, while light rail systems produce 57% less, with bus transit producing 32% less. The total 
reductions in greenhouse gas emissions resulting from public transport usage in the US have been estimated to be 
30 MMtCO2 (million metric tons CO2) annually. The types of strategies used by transit agencies include: Expanding 
transit service, increasing vehicle passenger loads, reducing roadway congestion, promoting compact development, 
and alternative fuel and vehicle types (TCRP, 2010).
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In the UK, the Department for Transport released a report in March 2013 indicating the importance of improving 
the door-to-door experience of sustainable transport modes in an aim to encourage more people to shift to more 
sustainable forms of transportation. In the report, four core areas are suggested to improve aspects along the entire 
route that one would take while using a sustainable form of transport, and they include: The accurate and easily 
accessible display of information concerning all the possible modes of transport that could be used to embark on a 
specific journey, offering affordable ticket prices for the entire journey, providing easy and comfortable connections 
between the different modes of transport along the entire journey, and finally offering safe and comfortable transport 
facilities (DfT, 2013).

Fuel Tax
Taxing gasoline and diesel is viewed as one of the most effective policies aimed at decreasing fuel consumption 

from the transportation (Sterner, 2010). The US has been lagging behind European nations in terms of exploiting 
the benefits of such a policy. The tax imposed on gasoline in the US is around 15 dollar cents per gallon, compared 
to an average of 119 dollar cents per gallon in Europe, which has encouraged a shift to the use of diesel engines. 
It is difficult to measure the effect of fuel taxes alone on emissions; however, had the Organisation for Economic 
Cooperation and Development (OECD) nations adopted the same fuel tax prices as the US, they would have realized 
a 30% increase in fuel consumption, which would have led to an increase of 25 billion tons of CO2 over ten years 
(Sterner, 2010). 

Pricing Disincentives
Similar to fuel tax, there are other policies implemented by governments and governmental agencies that aim at 

reducing unsustainable forms of transport through increasing the cost of such methods of transport. One example 
of that is London’s congestion pricing scheme. In early 2003, London implemented a congestion pricing strategy 
in an attempt to decrease congestion inside the capital city. Cameras are placed at entrances, exits and around the 
priced zone in order to capture vehicles’ license plates to indicate which drivers paid the £10 daily fee. Payment can 
be made in advance, before midnight on the same day, or, at a fee, before midnight the next day, and the zone is 
charged on weekdays between 7 am and 6 pm (TfL, 2013). In 2006, the congestion levels were estimated to be 26% 
lower than in 2002, inside the charging zone. Public transit usage also increased, with a 37% increase in the number 
of passengers entering the charging zone by bus, and, as mentioned before, with buses and metro emitting 32% 
and 75% less emissions per passenger mile respectively than private vehicles. This increase has had considerable 
environmental benefits. In addition, the strategy raised net revenues of £122 million in 2006/2007, which are spent 
on transport improvements in London, mainly on improved bus services (EEA, 2008). 

In Germany, the cost of owning and operating a car is expensive, and that is mainly due to high taxes, such as 
sales tax, and high registration fees. In addition, the cost of car usage is also affected by the cost of a driver’s license, 
where it costs around $2,200 to get a driver’s license in Germany, compared to around $100 in the United States. The 
high cost of car usage helped the German government gather substantial fees in order to fund other governmental 
projects (Buehler, Pucher, & Kunert, 2009).

Pricing Incentives
Governments in the US and Europe have resorted to providing financial incentives to reduce GHG emissions. 

Incentives are mainly aimed at increasing usage of cleaner fuel and “cleaner” vehicles. In the US, the government has 
encouraged customers to purchase EVs and hybrids, offering tax credits up to $7,500 (DOE, 2013). Several member 
states of the EU have established financial incentives to encourage the purchase of EVs and plug-in hybrids. Such 
incentives can reach up to around $8,000 in the UK (DfT, 2010). 
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Moreover, in order to encourage the purchase of new, better fuel-economy vehicles, “Cash for Clunkers” or “Fleet 
Modernization” programs provide incentives for vehicle owners to trade in poor fuel-economy vehicles for better 
ones. Germany has a Cash-for-Clunkers program that provides around $3,500 to consumers who trade in vehicles 
that are at least nine years old (Morrow, Gallagher, Collantes, & Lee, 2010). In addition, the US implemented the Car 
Allowance Rebate System (CARS) that aimed at providing monetary incentives, which reached $4,000, to people in 
the US to purchase fuel-efficient vehicles when trading in less efficient ones. The NHTSA reports that the average 
mileage per gallon of the purchased vehicles under the program was 24.9, compared to 15.8 miles per gallon of the 
traded-in vehicles. The program, however, resulted in negligible benefits to the environment, mainly due to the fact 
that the vehicles purchased under the CARS program constituted a small percentage of the overall US car fleet (Li, 
Linn, & Spiller, 2013).

Stockholm has realized record sales of EVs and plug-in hybrids in 2008 as a consequence to the several policy 
measures that were introduced. According to a study from the Stockholm Environment and Health Administration, 
after applying the exemption from congestion charges policy, the sales of clean cars increased by 23% in Stockholm 
County in 2008. The study also shows that lower clean fuel prices and a national purchase rebate have had some 
effect on the sales, while free parking incentives had very little influence (BEST, 2009). 

Ridesharing
An additional strategy that could reduce vehicle miles traveled, and ultimately decreases fuel consumption, is 

ridesharing. According to the EPA, several incentives can be given by employers to their employees that would 
encourage them to carpool to work, such as providing preferred parking, reduced fare parking and rideshare 
matching programs (EPA, 2005). 

In the UK, “smarter choices” policies have been implemented in some areas, and have yielded positive results; 
however, their implementation is not widespread. “Smarter choices” policies refer to several measures that are 
intended to reduce demand for car travel. One of the policies within the framework is car sharing, which is estimated 
to reduce peak traffic by 4% if there is a 10% take-up of the policy (Cairns, Sloman, Newson, Anable, Kirkbride, & 
Goodwin, 2004). 

Walkability and Biking
The US Federal Highway Administration has also initiated the Bicycle and Pedestrian Program in order to promote 

bicycle and pedestrian transportation use, safety and accessibility. Coordinators are located in each state’s Department 
of Transportation in order to promote an increase in non-motorized transportation (FHWA, 2013). In Oregon, for 
example, the ‘Going to the River’ project was initiated in 2005 and aims at reducing the GHG emissions in year 2035 
through the provision of enhanced biking and pedestrian facilities. The project’s impact is estimated to result in a 
4.5% reduction in daily auto vehicle trips as well as a 1.8% reduction in daily GHG emissions in year 2035 (Smith & 
Ningsheng, 2012).

Land Use
In addition to the facilitation of compact land use mentioned in the provision of better public transit, there have 

been other initiatives that encourage better land use and are environmentally friendly. GHG emissions may be 
reduced through the provision of alternative modes of transport integrated into land use policies (Andrade, 2010). 
One specific case of such initiatives is found in the city of Curitiba in Brazil, where the world’s first BRT (bus rapid transit) 
system was integrated into its land use policy. Curitiba’s Master Plan emphasizes land use control that encourages 
the development of the highest population densities and retail growth along the city’s main corridors (Andrade, 
2010). Moreover, the Master Plan prohibits the construction of new commercial buildings in certain areas, prohibits 
banking, insurance and financial institutions to occupy the ground floors of buildings in certain areas and limits the 
availability of parking spaces (Andrade, 2010).
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Analysis and Success Factors
The effects, and the expected effects, of the above policies are dependent on a variety of factors. Some policies 

have been successful in some countries but not in others. The success of sustainable transport policies depends on 
the mix of policies in effect, among other factors. One of the pioneering nations in successful implementation of 
sustainable transport policies is Germany. The country has witnessed a steady decrease in GHG emissions since the 
late 1990s, mainly due to the provision of a mix of transport policies that include: vehicle fuel economy improvements, 
biofuels tax exemption and quota systems, increased fuel taxes on conventional fuels, heavy duty vehicle road pricing, 
differentiated vehicle excise taxes linked to engine displacement and new vehicle labeling (ITF, 2009). In addition, the 
cost of attaining a driver’s license in Germany is expensive, which also discourages the use of private vehicles. The 
combination of policy scenarios being implemented in Germany has helped decrease its GHG emissions. The high 
cost of owning a vehicle, whether because of high fuel taxes or high cost of owning a driver’s license, has proven 
to be one of the most successful measures in reducing greenhouse gas emissions (Buehler, Pucher, & Kunert, 2009). 
Moreover, it must be noted that every policy implemented, will trigger the public’s reaction, irrespective of whether 
the reaction is positive or negative. Despite policies resulting from political acceptability, it is public acceptability that 
is dominant and more effective, as in policies will take effect when there is sufficient public support (Banister, 2008). 

The following subsections describe factors that have proven critical for the success of a number of sustainable 
transport initiatives and policies ranging from public transit to congestion pricing, fuel taxes and the use of HOV 
lanes. A summary of the below success factors can be found in Table 7 in the Appendix.

Public Transit
Public transit has also proven to be a successful GHG emission reduction strategy, with an estimated 30 MMtCO

2
 

(million metric tons CO
2
) reduced as a result of public transit usage in the US. Several strategies can be attributed to 

this reduction, and they aim at increasing public transit usage, since fewer passengers would decrease the benefits 
of public transit. In order to increase transit usage, policy-makers try to make the overall public transit experience 
quick and easy to use through the implementation of smart travel cards. It is estimated that the introduction of the 
travel card in London in the 1980s increased the bus trips by 16% (Tochtermann, 2008). The main reason behind 
this increase is that such tickets can reduce boarding time and can reduce uncertainty about which ticket to buy. 
In addition, assessing the strategies being considered to increase transit usage in the US, it can be concluded that 
such policies aim at increasing transit ridership through offering easy, quick, and affordable access to transit modes 
in addition to enhancing vehicle technology. 

Congestion Pricing
The London congestion pricing strategy is another example of a successful sustainable transport policy. The success 

of the strategy was based on several factors including public acceptance and consultation, implementation and 
operation, strong leadership and political engagement, research and monitoring, and awareness raising (EEA, 2008). 

Public Acceptance and Consultation
Once announced, the scheme was viewed as controversial, and faced strong opposition. After consulting with the 

public, and amending the scheme, a revised version was implemented. This has yielded wider public acceptance and 
ensured a path towards successful implementation. 

Implementation and Operation
The startup costs associated with such a scheme were extensive. However, significant revenue was generated; 

even though the actual revenues from charges have been much lower than expected, there have been much higher 
revenues from penalty charges issued. The high revenues have been a main success factor of the scheme. 
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Strong Leadership and Political Engagement
The implementation of such a project is dependent on public acceptance, which prompted the Mayor of London 

to work closely on the project in the period leading up to the implementation, whereby he set out a vision for London 
and the appropriate technical planning. This exhibition of strong leadership and political engagement proved to be a 
main feature in the success of the project.  

Research and Monitoring
Extensive research was done in undertaking transport modeling exercises that allow for mitigation measures to 

be implemented where appropriate. Moreover, monitoring of traffic has helped shape future amendments to the 
scheme.

Awareness Raising
Much effort was made to raise awareness on the beneficial impacts of such a scheme, which has also prompted 

other cities in the UK to consider implementing a similar scheme.

Speed Control
The Rotterdam speed control initiative was successful in reducing the CO

2
 emissions through several factors that 

include, similar to the London congestion pricing case, public acceptance, implementation and operation, and 
effective enforcement (EEA, 2008). 

Ridesharing
Ridesharing policies have been implemented on a small scale, and have witnessed some success in the areas of 

implementation. In order for ridesharing to emerge as an attractive alternative to reduce fuel consumption, the 
distances that passengers should travel to pick up additional passengers must be relatively short, and this could 
be controlled through more effective land-use planning. In addition, ridesharing could be made more attractive 
through increasing parking fees and road toll costs, which could make ridesharing the most rational economic 
option for travelers (Jacobson & King, 2009). 

Electric Vehicles
The use of EVs can have a positive impact on the atmosphere due to zero tailpipe emissions, which could reduce 

the GHG emissions upon the large-scale use of such vehicles. Policies that aim at increasing EVs uptake should 
address pricing incentives, number of charging stations and the source of energy used to power the EVs. Currently, 
most policies targeting EVs and alternative fuel vehicles are related to the provision of pricing incentives. However, in 
order to encourage the usage of such vehicles, more should be done in terms of providing ample charging stations, 
as explained in California’s EV initiative. In addition, the energy used to power the EVs should be from non-GHG 
intensive sources, such as coal, oil or gas, in order to realize the true benefits of EVs as zero-tailpipe emitting vehicles 
(Singh & Strømman, 2013).

Fuel Efficiency 
Raising the fuel efficiency of vehicles is one of the main policies considered by the US in order to reduce GHG 

emissions. In order to ensure compliance with the CAFE standards, a Gas Guzzler Tax is imposed on manufacturers 
of new vehicles that do not comply with fuel efficiency standards (EPA, 2013). While the benefits of such a policy are 
clear, it may lead to rebound effects that may alter the benefits of fuel-efficient vehicles. Fuel-efficient vehicles lower 
the cost of driving, and could encourage users to travel more and thus reduce the expected benefits of fuel efficiency 
standards. As a result, it is believed that other complementary policies are necessary, such as imposing fuel taxes, that 
could inhibit this rebound effect (Ajanovic & Haas, 2012). Therefore, the success of the US CAFE standards and the EU 
fuel efficiency standards could hinge on the implementation of other policies that discourage drivers to travel more, 
such as fuel taxes and the strict enforcement of the Gas Guzzler Tax. 
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HOV Lanes
The effectiveness of policies targeting the provision of HOV lanes depends on several factors. First, the number of 

users shifting from the congested general-purpose (GP) lanes should be significant in order to realize meaningful 
reductions in GHG emissions, and this could be realized by marketing HOV lane programs (Kwona & Varaiya, 2008). 
Second, it must be crucial to make sure that the shift from the GP lanes would not also cause a shift to less sustainable 
forms of transport, that is, a shift from public transit to private vehicles should be prevented. Moreover, since induced 
traffic is a main contributor to the lower benefits of HOV lanes, fuel tax policies and the conversion to High Occupancy 
Toll lanes could prevent a significant increase in induced traffic. 

Land Use
The Curitiba land use and transportation integration has proven to be a successful model that shows the 

importance of land use policies in easing congestion and providing better quality of life. In Curitiba, such high 
density and pedestrian-oriented development along the main corridors generate a large number of commuters, 
which contributes to the success of the bus rapid transit (BRT) system. Moreover, the land use policy discourages 
auto-oriented centers and channels new retail growth in these corridors (Andrade, 2010). In addition, the city had 
realized that upon the completion of the transport facilities, the prices of the nearby houses would increase, leading 
to a density of high-income population in the nearby land without having to pay for transport and infrastructure 
costs. Therefore, the city of Curitiba purchased some of the nearby land in order to subsidize low-income housing 
upon completion of the projects, making jobs and housing accessible to everyone (Rabinovitch, 1996). All of the 
above strategies combined provide the basis of success for the land use policy in Curitiba.

Fuel Tax
Fuel taxation is an efficient and important policy to reduce fuel consumption (Sterner, 2010). High fuel taxes have 

proven to be effective, particularly in Europe, where fuel consumption from the transport sector is lower than that 
in the US. The success of the policy could be attributed to the provision of alternative, cheaper modes of transport, 
such as safe pedestrian and biking facilities and reliable public transit, as well as effective enforcement of the law. 
Moreover, the provision of adequate and affordable charging stations and financial incentives to purchase electric 
vehicles could make such transport modes cheaper. This is especially important in the US and other areas where 
private vehicle usage is believed to be a necessity, mainly due to the lack of public transport in many areas (Sterner, 
2010).
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4. Recommendations
The sections above mentioned sustainable transport policies implemented in the Arab world, Europe, and the 

US, as well as impediments and success factors. Based on the above, recommendations on the implementations of 
different policies in the Arab world will be presented below, and will be classified as short, medium, and long-term 
strategies. 

Short-Term Strategies
a. Public Transport: The provision of public transport must be accompanied with accurate scheduling, afford-

able ticket prices, and smart cards that ease access to public transit facilities. 

b. Fuel Tax: Taxing fuel provides several benefits, both to governments and to the environment. The money gen-
erated from fuel taxes could be used to fund other transport projects, and the increase in fuel prices could 
encourage a shift to cheaper and more sustainable forms of transport. In the short-term, an increase in fuel 
taxes could be imposed, and incentives offered to switch to cleaner modes of transport. 

c. Ridesharing: Carpooling, or ridesharing, should be made more attractive to encourage commuters to shift 
from single occupancy vehicles into high occupancy vehicles. This could be done in the short-term through 
increasing parking and toll fees. 

d. Speed Control: The implementation of speed control policies in the Arab world has been limited; however, its 
success internationally, particularly in Rotterdam, shows that it could reduce GHG emissions. Speed control 
should be implemented with strict speed limits and proper monitoring and enforcement that would ensure 
the penalization of non-compliant drivers.

Medium-Term Strategies
a. Fuel Efficiency: In the Arab world, there has been a lack of restriction on importers regarding vehicle fuel effi-

ciency. Therefore, in the medium-term, fuel efficiency standards could be imposed, and in phases, increased 
to reach specified targets.

b. Fuel Standards: Standards specifying sulfur content in diesel are already in place in the Arab world; however, 
they are significantly lower than those of the US and Europe. Therefore, more stringent standards must be 
applied, and strict monitoring must be maintained to ensure compliance.

c. Pricing Incentives and Disincentives: There has been limited implementation of pricing disincentives among 
Arab nations, despite their success internationally. Such disincentives should be imposed; however, public 
acceptance, successful implementation and enforcement, and raising awareness on the details and benefits 
of such policies should be ensured.

Long-Term Strategies
a. Electric and Alternative Fuel Vehicles: The main success factors of policies encouraging an increase in the 

usage of such vehicles are the provision of financial incentives and proper charging stations. Therefore, in the 
absence of either of both of these success factors in the Arab world, work should be done to offer some form 
of financial incentives that would encourage users to shift to cleaner vehicles. In addition, the provision of 
adequate charging stations for EVs is also essential.

b. Rapid Transit: Efficient public transit infrastructures have been implemented in some Arab nations, and they 
have witnessed some success. In nations where an efficient public transit network is not available, work must 
be done to provide the necessary infrastructure for rapid transit with dedicated right of way.
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c. Land Use: Policies that are related to land use depend on the specific towns or cities and the timing of imple-
mentation. However, there are some strategies that could be considered regardless of the location, and they 
include planning for transit-oriented development, restricting retail growth to the major transport corridors, and 
limiting parking spaces.

d. Ridesharing: As mentioned before, ridesharing must be made more attractive to ensure its success. In addition 
to the short-term strategies mentioned above, there are others that could be implemented in the long run. Such 
policies include imposing toll fees and effective land use planning that would reduce the required distance 
needed to pick up extra passengers. 

Table 5 summarizes the recommended sustainable transport policies and measures mentioned earlier in this section. 

Table 5. Recommendations for Sustainable Transport Policies in the Arab World

US/Europe 
Intervention

Success Factors
Arab World 

Intervention
Challenges/

Impediments
Recommendations

Vehicle/Fuel 
Technology

Fuel Standards

•	 Stringent 
standards

•	 Strict monitoring 
and penalties

Fuel 
Standards

•	 Failure 
to apply 

standards

Long-term strategy: Imposing strict 
policies to implement fuel standards for 

vehicle fleets 

Fuel Efficiency
•	Gas Guzzler Tax

•	 Fuel Tax
Fuel 

Efficiency

•	 Lack of 
regulations 
and policies

Medium-term strategy: Impose fuel 
efficiency standards on importers of 

vehicles in phases

Electric and 
Alternative 

Fuel Vehicles

•	Charging stations
•	 Financial 
incentives

Electric and 
Alternative 

Fuel Vehicles

•	 Lack of 
incentives for 
widespread 

use of modern 
technology
•	 Lack of 

infrastructure 
to support 

modern 
technologies

Long-term strategy: Provide financial 
incentives and adequate charging sta-

tions for EVs and alternative fuel vehicles

Road/Vehicle 
Operations 

Improvements

Speed Control

•	Public acceptance 
and consultation
•	 Implementation 

and operation
•	 Effective 

enforcement

 

Short-term strategy: Impose strict speed 
limits with proper monitoring and 

enforcement through the use of cameras 
that capture the license plate numbers 

of non-compliant drivers

Traffic Signal 
Timing

•	Accurate traffic 
volume use

Short-term strategy: Reassess traffic 
volumes after certain periods of time 

to ensure accurate signal timing 
optimization

HOV Lanes

•	Awareness of the 
availability and 

eligibility of use of 
HOV lanes

•	 Fuel tax to 
prevent induced 

traffic

Long-term strategy: Provision of HOV 
lanes with awareness on their availability 

and fuel tax policies to discourage 
induced traffic
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Demand 
Management

Public Transit

•	 Exclusive right-
of-way transit 

systems
•	 Smart cards

•	Affordable tickets
•	Reliable 
scheduling

Public Transit

•	Inaccurate	
demand 

projection
•	Unreliable	

public transit 
•	Lack	of	

policies and 
incentives to 

encourage shift 
from private 

vehicles

Short-term strategy: Accurate schedul-
ing, affordable tickets, and smart cards
Long-term strategy:  Provision of public 

transit system

Fuel Tax

•	High fuel tax
•	Alternative, 

cheaper modes of 
transport

•	 Incentives to 
switch to alterna-
tive fuel vehicles

Fuel Tax

•	Unreliable	
public transport
•	No	fuel	tax	

in some Arab 
countries

Short-term strategy: Impose a high fuel 
tax and offer incentives to switch to 

“cleaner” modes of transport

Pricing 
Incentives/

Disincentives

•	Public acceptance 
and consultation

•	 Strong leadership 
and political 
engagement

•	Research and 
monitoring

•	Awareness raising

Pricing 
Incentives

Limited funding

Medium-term strategy: Public accep-
tance and consultation, provision of 

financial incentives, strong leadership 
and political engagement, and aware-

ness raising

Inspection 
and Import 
Regulations

•	No	emission	
inspection
•	Failure	to	
implement 
regulations

•	Lack	of	emis-
sion standards
•	Failure	to	
implement 

emission con-
trol strategies

Short-term strategy: Impose import 
regulations and impose emissions 

standards
Medium-term strategy: Apply emission 

control strategies

Land Use

•	 Transit-oriented 
development

•	Retail growth on 
major corridors
•	Acquisition of 

nearby land
•	Provide limited 

parking spaces

 

Long-term strategy: Plan in order to 
provide transit-oriented development. 
Implement policies that require retail 

growth on major corridors and that limit 
parking spaces

Ridesharing

•	 Effective land use 
planning

•	Road tolls
•	High parking fees

Short-term strategy: Increase parking 
and toll fees

Long-term strategy: Impose toll fees 
and land use planning that will ensure 
people could carpool without traveling 

long distances to pick up passengers
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Demand 
Management

Public Transit

•	 Exclusive right-
of-way transit 

systems
•	 Smart cards

•	Affordable tickets
•	Reliable 
scheduling

Public Transit

•	Inaccurate	
demand 

projection
•	Unreliable	

public transit 
•	Lack	of	

policies and 
incentives to 

encourage shift 
from private 

vehicles

Short-term strategy: Accurate schedul-
ing, affordable tickets, and smart cards
Long-term strategy:  Provision of public 

transit system

Fuel Tax

•	High fuel tax
•	Alternative, 

cheaper modes of 
transport

•	 Incentives to 
switch to alterna-
tive fuel vehicles

Fuel Tax

•	Unreliable	
public transport
•	No	fuel	tax	

in some Arab 
countries

Short-term strategy: Impose a high fuel 
tax and offer incentives to switch to 

“cleaner” modes of transport

Pricing 
Incentives/

Disincentives

•	Public acceptance 
and consultation

•	 Strong leadership 
and political 
engagement

•	Research and 
monitoring

•	Awareness raising

Pricing 
Incentives

Limited funding

Medium-term strategy: Public accep-
tance and consultation, provision of 

financial incentives, strong leadership 
and political engagement, and aware-

ness raising

Inspection 
and Import 
Regulations

•	No	emission	
inspection
•	Failure	to	
implement 
regulations

•	Lack	of	emis-
sion standards
•	Failure	to	
implement 

emission con-
trol strategies

Short-term strategy: Impose import 
regulations and impose emissions 

standards
Medium-term strategy: Apply emission 

control strategies

Land Use

•	 Transit-oriented 
development

•	Retail growth on 
major corridors
•	Acquisition of 

nearby land
•	Provide limited 

parking spaces

 

Long-term strategy: Plan in order to 
provide transit-oriented development. 
Implement policies that require retail 

growth on major corridors and that limit 
parking spaces

Ridesharing

•	 Effective land use 
planning

•	Road tolls
•	High parking fees

Short-term strategy: Increase parking 
and toll fees

Long-term strategy: Impose toll fees 
and land use planning that will ensure 
people could carpool without traveling 

long distances to pick up passengers

5. Conclusion
Unsustainable transportation practices have been inflicting substantial damage to the earth and its inhabitants for 

years. With urban air pollution, which is mostly a result of transportation, and traffic injuries responsible for the deaths 
of around 2.5 million people a year, it is crucial that governments take a strong stance against unsustainable behavior 
that will cause further damage (WHO, 2011). Furthermore, transportation worldwide was responsible for 23% of 
the world’s CO

2
 emissions in 2008, and land transport contributed to the largest share with 16.5%. Under current 

“business as usual” scenarios, emissions are expected to rise further in absolute terms, highlighting the criticality of 
addressing unsustainable forms of transport (WHO, 2011). 

The sustainable policies considered by governments in Europe and the US, show that there is concern among 
policy-makers, more so than those in the Arab world. The movement towards a more sustainable transportation 
system is taking shape, with certain policies being implemented and others yet to take effect. There have been 
implementations of some sustainable transportation policies in the US and Europe, as the ones listed above, and 
some of these policies have been successful; in 2011 it was measured that emissions from the EU nations decreased 
by 14.9% relative to 1990 levels (EC, 2014). Despite such success, efforts are still ongoing in order to further promote 
sustainable transportation, and further decrease GHG emissions from the transport sector. 

It is important to learn from the experiences of the European and American governments and agencies in 
implementing sustainable transport policies to understand their success factors. There are several obstacles that 
would prevent the implementation of certain policies in the Arab world, including politics and funding, and policies 
should be carefully crafted to serve such countries. The implementation of sustainable transport policies can lead 
to better living standards for citizens, and could even lead to economic prosperity at the level of the entire nation.  
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8. Appendix

Table 6. Summary of Sustainable Transport Policies in the US and Europe

Category Intervention Country/
City

Brief 
Description

Impacts/Projected Impacts Reference

Vehicle/Fuel 
Technology

Fuel Efficiency

USA
34.1 mpg in 

2016
Projected impact: 21% reduction by 2030 (EPA, 2010) 

Europe
130g CO

2
/

km in 2015
Projected impact: 20% reduction on 1990 

levels by 2020
(Gainsborough, 2012)

Vehicle 
Inspection

USA/
California

Smog check 
on vehicles 
to identify 
those with 

excess 
emissions

Impact: removes 400 tons of smog-
forming pollutants daily in the state

(BAR, 2013)

Road/Vehicle 
Operations 

Improvements

HOV Lanes

USA/San 
Francisco 

 HOV lane
Impact: 3% reduction of CO emissions on 

the system
(EPA, 1992)

USA/New 
York City

Contraflow 
bus lanes

Impact: 90% reduction of CO emissions in 
the vicinity

(EPA, 1992)

Speed Control
Europe/

Rotterdam

Reduced 
speed limits 

from 120 
kph to 80 

kph

Impact: 15% decrease in CO2 emissions 
along the motorway

(Kroon, 2005)

Demand 
Management

Fuel Tax Europe
Stringent 
fuel taxes 

Impact: 1 ppm decrease in carbon 
content

(Sterner, 2007)

Ridesharing UK
10% 

take-up of 
ridesharing

Projected Impact: 4% decrease in peak 
traffic

(Cairns, Sloman, 
Newson, Anable, 

Kirkbride, & Goodwin, 
2004)

Pricing 
Disincentives

UK
Congestion 

Pricing
Impact:  Congestion levels in 2006 were 
estimated to be 26% lower than in 2002

(EEA, 2008)

Pricing 
Incentives

Italy/
Bologna

Financial 
incentives to 
shift to LPGs

LPG share increased by 16% (Cartolano, 2011)

Transit USA
Provision of 

Public Transit
Reductions in GHG emissions in the 

United States nearly 30 MMtCO2/year 
(TCRP, 2010)



Sustainable Transportation in the Arab World: International Benchmarking on Sustainable Transport Policies and their Impacts28 

Table 7. Summary of Success Factors of Sustainable Transport Policies

 Policy Category Intervention Country/City (Possible) Success Factors

Vehicle/Fuel 
Technology

Fuel Efficiency – 
CAFE Standards

US
•	 Gas Guzzler Tax
•	 Fuel Tax

Electric Vehicles US
•	 Charging stations
•	 Financial incentives

Road/Vehicle 
Operations 

Improvements
Speed Control

The Netherlands/
Rotterdam

•	 Public acceptance and consultation
•	 Implementation and operation
•	 Effective enforcement

Demand 
Management

Pricing 
Disincentives 
– congestion 

pricing

UK/London

•	 Public acceptance and consultation
•	 Implementation and operation
•	 Strong leadership and political engagement
•	 Research and monitoring
•	 Awareness raising

Fuel Tax EU
•	 High fuel tax
•	 Alternative, cheaper modes of transport
•	 Incentives to switch to alternative fuel vehicles

Ridesharing US - EU
•	 Effective land use planning
•	 Road tolls
•	 High parking fees

Land Use Brazil/Curitiba

•	 High density and pedestrian-oriented development
•	 Retail growth on major corridors
•	 Acquisition of nearby land to control land prices
•	 Provide limited parking spaces

Public Transit US – EU

•	 Accurate demand projection
•	 Smart cards
•	 Affordable tickets
•	 Reliable scheduling
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Table 8. US Renewable Fuel Tax Incentives (DOE, 2013) 
 

Incentive Description Time Period

Alternative Fuel Infrastructure Tax Credit
Fueling equipment for alternative fuels 

eligible for tax credit of 30% of cost 
January 1, 2006 – December 31, 2013 

Alternative Fuel Excise Tax Credit
Incentive of $0.50/gallon for sale or use of 
alternative fuel to operate a motor vehicle

January 1, 2005 – December 31, 2013

Alternative Fuel Mixture Excise Tax Credit
$0.50/gallon of alternative fuel used to 
produce a mixture containing at least 

0.1% gasoline, diesel, or kerosene

Alternative Fuel Tax Exemption

Alternative fuels used on a farm for farm-
ing purposes; in certain intercity and local 
buses; in a school bus; exclusive use by a 
nonprofit educational organization; and 
exclusive use by a state, political subdivi-
sion of a state, or the District of Columbia 

are exempt from federal fuel taxes. 
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