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Overview

Heavy-duty diesel trucks have been disproportionally contributing to the emissions inventory for oxides of nitrogen and particulate matter due to their high individual vehicle emission rates and high vehicle miles traveled (VMT). U.S. Environmental Protection Agency and California Air Resources Board are currently the two main agencies that regulate on-road heavy-duty vehicles with policies such as imposing diesel fuel tax, requiring relatively frequent schedule for upgrading truck engines, lowering the sulfur content of highway diesel fuel and improving pollution control technology. One direct effect of such policies is reflected as an increase in operational costs in trucking industry. To evaluate the effectiveness of such policies, we should, first and foremost, understand how heavy-duty trucks respond to changes in operational costs, such as fuel prices. However, such estimate is sparse. The goal of this study is to fill this gap in the literature.  In particular, I estimate the elasticities of VMT and fuel efficiency
 with respect to diesel price in the U.S. trucking industry, using data from the Vehicle Inventory and Use Survey (VIUS).  The potential endogeneity of fuel price is controlled by an instrumental variable, constructed by averaging the diesel prices in states that are not bordered with the state of interest. I further explore how shipping efficiency, measured by ton-miles per gallon, responds to changes in diesel fuel price.  
Methods

I estimate the elasticities of VMT, MPG and shipping efficiency with respect to diesel fuel prices distinguishing between single-unit trucks (light and heavy) and tractor trailers, using both ordinary least squares estimation and instrumental variable estimation methods.  While most related conventional studies have used national or state-level data, this paper is the first to estimate the relationship between trucking behaviors and diesel prices using disaggregate data. Compared to conventional studies based on national or state level information, it increases the precision of the estimates, enabling me to identify the effect of fuel price from other macro-economic influences. The main data source is a cross-sectional time-series dataset from VIUS, conducted by the Census Bureau every five years from 1977 to 2002. It collects detailed vehicle-level information of trucking fleets in the U.S.. Diesel fuel prices and tax rates are from U.S. Energy Information Administration and Federal Highway Administration Annual Highway Statistics respectively. 
Results

The empirical results show that changes in diesel price affect the short-run driving intensity negatively for single-unit trucks (both light and heavy), but positively for tractor trailers. Neither single-unit trucks nor tractor trailers shows significant responsiveness to increase in fuel prices by favoring better fuel economy in the long run. Shipping efficiency, measured by ton-miles per gallon, appears to be negatively correlated with fuel prices. 

Conclusions

Using disaggregate micro level data, I estimate the elasticities of VMT and MPG with respect to diesel fuel prices for single-unit trucks and tractor trailers. The potential endogeneity of fuel price is controlled by instrumenting it with average diesel price in states that are not bordered with the state in question. The empirical results generally suggest that heavy-duty straight truck drivers tend to drive less when the diesel fuel price is high. The lack of statistical significance in the estimated elasticities of MPG with respect to fuel price implies that truck owners or fleet managers do not consider the fuel price that much when making a purchase decision. The estimated elasticities have important implications for the effectiveness of policies related to cost of driving, such as diesel fuel tax or a carbon policy in reducing greenhouse gases. According to this empirical study, such policies are more effective to single-unit trucks, as their VMT reduces with an increase in driving cost.  However, the same policy may induce an opposite result for tractor trailers.  Starting in model year 2014, the nation's trucking fleets face the first ever fuel efficiency standards, developed jointly by EPA and NHTSA. The study also sheds light on the importance of such policy, given the lack of responsiveness in MPG to changes in fuel prices.  
� Fuel efficiency is measured in miles per gallon (MPG). Below, I simply refer to fuel efficiency as MPG.  





