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Overview
[bookmark: _GoBack]Forecasting new drilling activity is often based on forecast oil and natural gas prices. For example, the Petroleum Services Association of Canada increased its forecast of new well drilling in 2017 by 23%, due to recovering oil prices seen earlier this year (Reuters 2017). While this provides a forecast at an aggregate level, drilling at a more localized scale may be impacted by additional factors. For example, the number of rigs in a region at any given time may belimited.  Futher, there may be competition across basins, as well as competition between oil and natural gas operations (Ringlund et al.2008). For states dependent upon oil and gas tax revenues, understanding factors that impact not only production, which has been found to be less price responsive than new well drilling (Ringlund et al. 2008), but also new well drilling is imperative. This research foucses on factors that influence new O&G well drilling. We focus on the San Juan basin, located in the Northwest part of the state, and NM portion of the Permian basin, located in the southeast part of the state. Whereas San Juan basin’s natural gas proved reserves is among top five natural gas producing basins in the US, Permian basin is one of the most productive oilfields nationwide (EIA 2017). Although this research investigates the new well drilling at the state level, the importance of this subject goes beyond the state of NM. 
Methods









This empirical study develops an econometrics analysis of the drivers of well drilling at the basin level. The dependent variable is the number of wells drilled in each month, dissagregated to the San Juan and Permian basin and to natural gas and oil,  (where  is the basin indicator 1=San Juan and 2= Permian, is the index for hydrocarbon products, 1= Nat. gas and 2= Oil, and is the time index). Available records show that, the drilling behaviour varies between the two basins signalling underlying differences between the two basins. Hence, it would be beneficital to differentiate between the two basins. We hypothesize new wells are impacted by the lagged price of the hydrocarbon products (pj,t-x), volatility of price (measured by standard deviation of price over the last 12 months,  ), and the total change over the 12-months period, .  We consider the potential of competition between drilling for oil and natural gas, by including both prices in each model.  In addition, we incude the number of active rigs in NM  , the number of wells drilled in NM in the previous month  , and the active rigs in competing producing state (CO for the San Juan and TX for the Permian; ).The basic model is:



	
	


Data for this study comes from three source, namely, Energy Information Agency (EIA), Baker Hughes: Oil Field Services, and New Mexico Oil Conservation District (NM-OCD). The time horizon of our inquiry is between January of 2000, and May 2015, with monthly time steps. There is a substantial variation in the number of wells drilled each month.  For example, in the SJ basin, the average number of natural gas wells per month is  39, but ranges from 0 to 99, while the average number of oil wells was two but ranged from 0 to 17. Prices also experienced substantial variations over the time horizon of this study. Average natural gas price was $5.11, with a standard deviation of 2.21. Oil prices, also, experienced a high volatility during this period with an average amount of $63.95 and satandard deviation of $29.29.

Results 
We model each basin separately and model drilling for both oil and natural gas separately as well.  Preliminary results are presented in Table 2. Results include a lag of five months for natural gas price, and three months for oil, as we find this provides the best statistical fit. 

[bookmark: _Ref481311445]Table 2: EconomistricResults
	Variable
	
	
	
	

	
	1.994
(4.722)
	-1.358
(0.995)
	7.414
(2.279)***
	13.723
(5.273)**

	

	2.821
(1.094)**
	0.185
(0.211)
	2.400
(0.393)***
	-3.977
(0.773)***

	

	-1.663
(1.793)
	-0.889
(0.297)**
	-0.688
(0.929)
	1.037
(1.844)

	

	-1.272
(0.625)
	0.074
(0.115)
	-0.794
(0.210)***
	1.229
(0.442)**

	

	-0.424
(0.893)***
	0.085
(0.016)***
	-0.416
(0.048)***
	0.580
(0.116)***

	

	0.345
(0.187)*
	-0.185
(0.039)***
	0.168
(0.104)
	-0.152
(0.231)

	

	0.189
(0.573)***
	-0.085
(0.012)***
	0.232
(0.032)***
	-0.127
(0.083)

	

	0.345
(0.070)
	-0.027
(0.014)**
	-0.011
(0.006)*
	-0.002
(0.015

	

	--
	--
	0.397
(0.052)***
	-0.009
(0.109)

	

	0.291
(0.090)***
	0.017
(0.018)
	--
	--

	

	0.527
(0.063)***
	0.002
(0.010)
	--
	--

	

	--
	--
	-0.016
(0.041)
	0.407
(5.273)***

	
	0.890
	0.464
	0.867
	0.825

	
	184
	184
	184
	184

	NOTE: Numbers in parenthesis are the standard errors. Significance levels: * 90%, ** 95%, and *** 99%



The price of natural gas has a consistent positive and statistically significant impact on the number of natural gas wells drilled in both basins. A dollar increase in the spot price of natural gas, increases the number of new wells drilled, five months later, in San Juan basin by 2.82 units, and in Permian basin by 2.4 units. Similarly, a positive and significant relationship is found between the price of crude oil and oil drilling activity, three month later. However, the impact of oil prices on oil well drilling is considerably different between the two basins, with the impact about seven times higher in Permian basin (0.58 units) than in San Juan Basin (0.09 units). An increase in the spot price of crude oil reduces the number of natural gas wells drilled in both basins, with an approximately similar amount of -0.42 unit per unit increase in the crude oil’s spot prices. Spot price of natural gas, however, doesn’t represent a negative impact on the oil well drilling. Our results show that oil well drilling in San Juan basin is quite sensitive to the volatility of both natural gas and crude oil prices, with higher volatility resulting in lower drilling acitivity. Another important finding regarding the price volatility is that as oil prices become more volatile, drilling natural gas wells in San Juan basin is favoured more, increasing the number of gas wells by 0.35 units per dollar increase in the volatility of oil prices. Number of rigs in neighbour states (TX for Permian basin and CO for San Juan basin) also have a positive impact on the number of natural gas wells drilled. An increase in the number of rigs in Texas increases natural gas well drilling activity in Permian basin by 0.39 units and an increase in the number of rigs in Colorado increases natural gas well drilling in San Juan basin by 0.29 units.

Conclusions
We undertook an empirical analysis on the number of new wells drilled in two basins in New Mexico, namely San Juan basin and Permian basin. Our results showed that the spot prices and price variations have a significant impact on drilling activity in the future months. An Increase in the natural gas and oil price will increase natural gas and oil well drilling activity five and three months later, respectively. Increase in oil prices have a significant negative impact on the natural gas well drilling in both basins; although, similar evidence was not found for the impact of natural gas prices on oil well drilling activity. We also found evidence that the volaitility in oil prices improves the natural gas well drilling in the state. Availability of rigs in the basin’s adjacent state was also found to be a positive driver of natural gas drilling activity in the New Mexico.
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