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Introduction

Motivation

’shale revolution’

increasing demand for natural gas (in particular Asia)

natural gas exports from the US

...

=⇒ What is the supply responsiveness of producers to changes in
prices?
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Introduction

Contribution

existing evidence on supply elasticities over the past years limited,
results vary in an enormous range

input for modelling exercises, useful for regulators, relevant for
emission and pollution reduction discussion

estimate the aggregate natural gas supply response to prices in a
competitive fuel market

Micaela Ponce and Anne Neumann Paris, 27 June 2017 3 / 21



Introduction

The Bigger Picture

International Energy Resource Markets under Climate Constraints -
Strategic Behavior and Carbon Leakage in Coal, Oil and Natural Gas
Markets

Fossil resources continue to remain important in the worlds energy
systems until 2050. Regional climate policies cannot mitigate the
global upward trend due to large share of growing Asia.

Supply-side climate policies require multilateral coordination in order
to be effective.

Fossil fuel consumers can use domestic renewables and energy
efficiency strategically to increase security of supply and reduce GHG
emissions.
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Agenda

Agenda

1 Literature review

2 Data and empirical strategy

3 Results

Micaela Ponce and Anne Neumann Paris, 27 June 2017 5 / 21



Literature Review

Natural gas supply elasticities

demand side: Dahl C. (2010): > 1.900 references/950 (electricity, oil)
supply side: Dahl, C. & Duggan, T. (1996): 48 studies (3)
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Empirical Specification

Empirical Specification

Economic Model

natural gas supply = f(natural gas price, price of substitute energy
source, working gas in storage, natural gas drilling activity, season of
the year)

q = f (PG ,PS , S ,D, season)

we use publicly available monthly data (EIA, FRED, NCDC) from Aug
1987 to Dec 2012 (n=305)
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Empirical Specification

Empirical Specification

Econometric Model: ARDL

q0 = α0 +
∑a

j=1 αjqt−j +
∑b

j=0 βjPGt−j +
∑c

j=0 ζjPSt−j +
∑d

j=0 δjSt−j

+
∑e

j=0 ηjDt−j + θ1summer + θ2winter + θ3spring + νt

qt : (Tx1) vector of the dependent variables
PGt ,PSt ,St ,Dt : (Tx1) explanatory variables
α0: intercept
βj , ζj , δj , ηj : scalars of coefficient

νt : (Tx1) vector of disturbances
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Empirical Specification

Empirical Specification

Econometric Model: ECM

δq0 = α0 + α∗
1qt−1 + β∗j PGt−1 + ζ∗j PSt−1 + δ∗j St−1 + η∗j Dt−1

+β∗0∆PGt + ζ∗0 ∆PSt +
∑a−1

j=1 τj∆qt−j +
∑b−1

j=1 πj∆Pt−j

+
∑c−1

j=1 Φj∆PSt−j +
∑d−1

j=1 δj∆St−j
∑e−1

j=1 ηj∆Dt−j

+θ0summer + θ1winter + θ2spring + νt

where the cointegration relationship defined as:

α∗
1qt−j + β∗1PGt−1 + ζ∗1PSt−1 + δ∗1St−1 + η∗1Dt−1 = 0
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Empirical Specification

Elasticities

interested in estimated coefficients β0 and ζ0 in the ARDL

β0 short-run own price elasticity of supply

long-run elasticities dervied from long-run equation

ζ0 is the cross-price elasticity of supply between crude oil and natural
gas

long-run price elasticity of supply for the ARDL model is

LRMARDL =

∑b
j=0β̂j

1−
∑a

j=1 α̂j

can also be derived from ECM

LRMECM =
β̂∗1
α̂∗

1
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Data

Descriptive Statistics
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Data Analysis

Empirical Strategy

exclude variables that are I (2) or higher (ADF, DFGLS, PP)

determine lag structure (13,3,2,13,2) to derive and estimate
unrestricted ECM by 2SLS

F-test of first lags of dependent and independent variables

estimate ARDL with identified lag structure and the unrestricted ECM

short-run price elasticity of supply (production)

derive long-run ealsticities

post-estimation tests to test for strengths of selected variables and for
misspecification
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Results

Results (Supply)
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Results

Empirical Results

empirical support for the existence of a stable long-run relationship
among the variables (supply/domestic production)

in the very short-run β̂0 not significantly different from zero → no
immediate adjustments

no immediate effect of crude oil price on natural gas supply

long-run supply elasticity: 0.495** → slow adjsutment to price
changes

long-run cross-price elasticity not significant different from zero

adjustment coefficient of ARDL indicates that after exogenous shock
model achieves equilibrium after 17 months

long-run elasticity of production is 0.66, adjustment after 13 months
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Conclusion

Conclusion

inelastic natural gas supply in the US

a one-percent change in wellhead natural gas prices would lead to a
0.49 percent chance in supply.

Own price elasticity of domestic producers (0.66) suggests that these
react faster to price changes by themselves.

Producers do not react strongly to price changes in a competitive
market.
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Conclusion

Thank you.

anne.neumann@uni-potsdam.de
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Appendix

Results I (Unit Roots)
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Appendix

Results II (F-Test)
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Appendix

Results III (Diagnostics)

Micaela Ponce and Anne Neumann Paris, 27 June 2017 19 / 21



Appendix

Results IV (Supply)
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Appendix

Results V (Domestic Production)
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