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Overview
Transportation is a sector with high energy consumption as well as high emissions. Economic growth will inevitably lead to the increase of travel demand and vehicle population, which in turn results into the accumulation of environmental and social costs. For metropolis like Beijing under rapid development, there exist various possibilities and options for transport development policy instruments. But there is no guarantee that they will be suitable for Beijing, although they are effective in their local places. Using Long Range Energy Alternatives Planning System (LEAP) model, this paper simulates and computes realistic transportation scenarios and screens out the most suitable transportation policy for the city’s sustainable development. It scientifically assesses what kind of policy can most effectively improve the traffic conditions in Beijing in the coming decade.

First, many countries across the world, and particularly developed countries, have developed various transportation policies in order to tackle urban congestion, to reduce energy consumption, and to mitigate pollutant emissions. In this paper, the author reviewed various transportation policies actually implemented in China and other countries, including those in Europe, the United States, Japan and South Korea and others. Examples of such policies include update Corporate Average Fuel Economy, control the number of private cars; implement fuel tax policy, install tradable carbon permits; practice voluntary agreements and encourage public transportation; develop clean energy technologies. I attempt to ascertain whether the proposed policies are suitable for Beijing, the case city. In general, each of these policies falls into one of four types, command and control instrument, economic incentive, strategic orientation as well as suasion and education instruments. These four types of policies and their practical applicability to Beijing are separately assessed.
The LEAP model can help us provide three methods for analyzing energy demand: activity levels analysis, vehicle population analysis and transit analysis.
 Some researchers who have done related research have used leap model.  Bose has used the transport data in year-1990/91 and extrapolation for the future to study the impact of different urban transport policy initiatives in the transport sector of Delhi Jiang has used the data from the year 1990 to 2005 to forecast Beijing’s per capital GDP and total passenger turnover and analysis energy demand and environment emission of Beijing based on activity analysis in LEAP model. These researchers commonly used activity levels analysis, which is based on analyzing the interrelations of the variation in the total level of demand and the relative proportion of the individual energy technologies. This up-to-down method does not accurately evaluate each changes of transportation demand, because it cannot directly account for changes in proportion shifts and changes in efficiency across sectors. While, other has used LEAP model based on the end-use approach. Tanatvanit forecasted the growth in energy demand and corresponding emissions to the year 2020 for residential, industrial and transport sectors in Thailand by 
Methods
This study uses the LEAP through transit analysis method to analyze the end-use energy demand. With this approach, each individual technology is specified and lower level branch stocks and sales were considered for higher level aggregation categories. Different scenarios are set according to various policy options. Herein, the author combined econometrics methods to calculate the total travel mileage and vehicles of all sub-sectors under the assumption scenario and the proportions of each sub-sector, resulting transportation demand from the bottom to up. Thus the real transport demand is simulated by each transportation sector. 

Energy Consumption = Vehicle Ownership × Mileage × Fuel Economy

Here, coefficients of transportation energy consumption and coefficients of emissions factors are set as exogenous. The author also defines exogenous factors such as socio-economic development parameters (i.e., GDP) and energy technology options, which determine transportation energy consumption and relevant emissions.

The reaming factors, such as traffic activity, transportation mode, fuel economy by mode, and the types of fuel, are considered as endogenous factors. By combining the LEAP model with the regression analysis of variables such as vehicle ownership and sales. The author explore the trend of vehicle sales, the fluctuation of the proportion of vehicle types, the proportion of passengers in each sub-sector, the total population of different vehicles and corresponding changes in mileage across different sectors. Upon obtaining the transportation demand, the study imports the coefficients of energy consumption, greenhouse gases and pollution emission factors into LEAP model. Finally, this study obtained total environment loadings and energy consumption in Beijing during the period of 2008-2020. 

Results
Different policies emphasize different aspects of a city’s transit infrastructure. In this paper, they are grouped into four scenarios, including fuel tax (FT), fuel economy (FE) standard, public transport development and restrictions rules (PR) and clean technology and alternative technology development. These four groups of policies will significantly influence traffic flow, fuel efficiency, travel habits, energy use structure, and consumption in the transportation sector. Also, the corresponding pollutants’ emissions are reduced. Theoretically, the effect of FE policy is good. However, it takes time for China to improve the mechanism of the market economy and the corresponding supporting policies, while the public transportation and traffic restriction is able to make up for this drawback in the short term. As described earlier, in the short run, tightened FE standard would mitigate the effect from tax increase. In the long term, the policy of CE&AE is a more sustainable way to achieve emission reductions, particularly mitigation of greenhouse gas emission. Policies such as FT, FE, PR and CE&AE should be implemented in an integrated way.

Assuming that the Beijing economy grows at a steady and predicable rate, the variance in mileages demand is due to the four groups’ different emphases. In the PR scenario, public transportation will be reduced most, 16.8% more than in the BAU scenario in term of millage. Because of the rebound effect, the implementation of the FE will lead to little change in travel mileage, although it can contribute a lot to save fuel consumption in the transport sector. While, it can be seen that the FT scenario shows the strongest capability to save energy, especially in gasoline demand. Followed by is the CE&AE scenario. FT is considered as the most effective way to reduce their energy consumption. Also, in this scenario, CO2 CO HC NOx emission will be cut most. The combination of CE&AE, in essence, induce more low carbon energy and more efficient energy technologies, which will has a positive effect on decreasing carbon emission intensity. So, it ranks second in energy saving and correspondingly reducing the emissions of CO, HC and NOx. In particular, the CE&AE scenario can display even greater reduction capacity/potential in the future, for it cannot exhibit active reduction ability until by the second half phase. Therefore, in order to save energy and reduce emissions, Beijing should put emphasis on promoting CNG, hybrid, hydrogen, electricity and other clean energy.

In sum, no individual policy can realize an effective of energy saving in the transportation sector of Beijing. The result advises us to consider polices that include FT, FE, PR and CE&AE. It is demonstrated that CE&AE will be the best way to reduce energy consumption in the long run, and so even integrated should emphasize their CE&AE component.
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