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Overview

There is an extensive body of literature on the transmission channels oil price shocks and many authors observe that oil price shocks appear to be an important driving force for business cycles and terms of trade fluctuations (Mork 1989, Hamilton 1983, 1995, Backus and Crucini, 2000). Furthermore, a substantial amount of evidence points to a direct link between oil price increases and onset of recessions (Hamilton, 1983, 1996, 2008, Engemann et.al, 2011). Due the small share of energy in GDP, standard real business cycle models with energy as an added factor of production are unable to explain this phenomenon (Kim and Lougani 1992, Rotemberg and Woodford, 1996). This has led to alternative approaches of modeling the energy sector. For example, Rotemberg and Woodford, 1996 emphasize the role of imperfect competition and implicit collusion to explain the contractionary effects of energy price shocks. Finn (2000) shows that even with perfect competition one can get contractionary effects in line with the estimates of Rotemberg and Woodford, if one incorporates endogenous depreciation of capital. In both these approaches another extra channel such as variable mark-ups or capital utilization amplifies the effects of energy price shocks.

However the impact of energy price shocks on entrepreneurship has not been studied in the literature. So this paper broadly seeks to answer the following questions: 1) Do rising energy prices affect entrepreneurship or firm startup decisions? If indeed energy price shocks affect entrepreneurship, then would inclusion of this channel in a standard dynamic stochastic general equilibrium help explain the contractionary effects of energy price shocks? I take the following approach to answer these questions. I first estimate a vector auto regression model with new firm incorporations from Survey of Current Business as a measure of firm entry. I follow Hamilton’s (2003, 2009) methodology in indentifying oil price shocks for the VAR model. Secondly, I build a DSGE model where energy price shocks affect firm entry decisions. 

The paper is structured as follows. In sections 1and 2, I briefly discuss the relevance of this research and the related literature. Section 3 obtains the empirical evidence on the response of firm entry to energy price shocks. Section 4 introduces the benchmark model. Section 5 presents sensitivity analysis with respect key model parameters and the results from the model without entry. Section 6 concludes.
Methods

VAR Model:

    To formally investigate the impact of oil prices on firm entry, I use vector autoregressions estimated on U.S. data. I estimate a VAR(4) model with real GDP, Federal funds rate, entry, GDP deflator and the Hamilton measure of oil prices (x{t}) .The Hamilton variable uses producer price index(PPI) for crude oil prices and is calculated in the following way ;

    x{t}= max{0, X{t} - max{X{t-1}, ..., X{t-12}}}  where X{t} is log level of the PPI value.

    I use the Hamilton indicator variable as a measure for oil price as it allows us to isolate "large" oil price increases thought to have the strongest impact on economic activity. 

The entry series is constructed from New Business Incorporations from Survey of Current Business (1964:II-1993:II) and from Private Sector Births from Bureau of Labor Statistics (1993:III-2013:IV). Real GDP , Entry, GDP deflator are logged, differenced and multiplied by 100 while the Federal funds rate  is in levels. I choose a lag length of 4 between the Akaike information criteria which suggested 5 lags and Schwarz information criteria which suggested 1 lag.

DSGE Model:

The DSGE model follows the approach of Bilbiie, Ghironi and Melitz (2012). When energy prices increase, profits fall and the returns to entry falls. There is a sunk cost of entry; therefore households choose to re-allocate resources from the entry sector to the production sector. Entry falls along with consumption and generates a bigger impact on output. Inclusion of firm entry therefore serves to amplify the impact of rising energy prices.

Results

VAR Model:

The VAR model predicts that rising energy prices have a statistically significant negative effect on firm entry. The impulse responses show  that an  increase in oil prices causes a sharp drop in firm entry about 5 quarters later. The response of GDP is similar with a trough occurring at about 5 quarters after the shock. Entry is also much more sensitive to oil prices compared to GDP, the magnitude of the effect on entry after 5 quarters is double the effect on GDP. Federal funds rate increases due to contractionary monetary policy post an increase in oil prices. The GDP deflator increases to a maximum of about 0.05 percent while the federal funds rate peaks at 0.4 percent. I accumulate the impulse responses to get the effect of the shock in levels. The accumulated impulse responses show that Entry and GDP both fall post an energy price shock. The drop in Entry is around 2 percent compared to a 1 percent drop in GDP after about 6 quarters.
DSGE Model:

The DSGE model demonstrates that i) entry is an important channel for transmission of energy price shocks (a 10% increase in energy prices causes a 4% decline in entry on impact)  ii) entry also serves as an amplifying mechanism for energy price shocks.  The results from my baseline model predict a drop in output which is double the impact in a model without entry. A 10% increase in energy prices causes a 1% decline in GDP in the baseline model with entry vs. 0.55% drop in GDP in the model without entry. The model also predicts an increase in energy prices would lead to a decline in real wages, investment, consumption and return on investment. 

Therefore, the  DSGE model in the paper successfully captures both the sign and the higher responsiveness of firm entry with respect to energy price shocks. Additionally, the DSGE model provides an alternative way of linking stock prices to energy price shocks. The model also predicts that when energy price shocks are persistent it acts a big deterrent to entrepreneurship and is the primary channel rather than reduced firm level production as suggested in the standard literature.
Conclusions

    This paper builds a framework to incorporate energy price shocks in a DSGE model of firm entry. I show entry is an important channel for propagation of shocks and magnifies the effects of energy price increases. This has been an important caveat for real business cycle models with the share of energy in production being really small. The other approaches to modeling energy rely on variable markups and endogenous utilization of capital as amplification mechanisms. I demonstrate that even without variable markups or endogenous utilization, amplification is possible if the role of firm entry is analyzed. The empirical evidence presented in this paper also suggests that entry responds significantly to energy price shocks. In spite of the fairly simple structure of the model, it successfully captures the response of entry as well as the fact that entry is much more sensitive to energy price shocks compared to GDP. However while the DSGE model does significantly better than a standard real business cycle model, it is not able to match the responses in the data completely. A better specification of the energy price shock might help solve the problem. Another issue that remains across all specifications of the model is the decline in real wages which counteracts the increases in energy prices and leads to a smaller response of GDP in the theoretical model. Therefore introduction of sticky wages may be one direction of future research. 
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