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Introduction

Research questions

(a) How important are ToT (oil) shocks for resource economies?
(b) What are the main transmission channels at play? J
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Agenda

What we do

@ Estimate two-country DSGE model with endogenous oil price
@ Quantify spillover and disentangle transmission channels
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What we do
@ Estimate two-country DSGE model with endogenous oil price
@ Quantify spillover and disentangle transmission channels

Contributions to existing literature
@ Alternative (complementary) identification approach

@ Structural assessment of a range of shocks and transmission
channels
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Agenda

What we do
@ Estimate two-country DSGE model with endogenous oil price
@ Quantify spillover and disentangle transmission channels

Contributions to existing literature
@ Alternative (complementary) identification approach
@ Structural assessment of a range of shocks and transmission
channels
Main findings
@ Propagation to oil rather than oil shocks are key

@ Business cycles amplified by supply chains but dampened by
fiscal regime (SWF and spending rule)
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Introduction

Related literature

@ Business cycles in open economies
@ Adolfson et al. (2007, 2008), Christiano et al. (2011), Jacob and
Peersman (2013), Justiniano and Preston (2010)
@ Oil and macro — DSGEs

e Bodenstein et al. (2011), Bodenstein and Guerrieri (2012),
Kormilitsina (2011)

e Nakov and Pescatori (2010a,b), Peersman and Stevens (2013),
Pieschacon (2012)

@ Oil and macro — VARs

e Baumeister and Peersman (2013), Kilian and Murphy (2012), Kilian
(2009)

e Bjornland and Thorsrud (2014), Charnavoki and Dolado (2014),
Dungey et al. (2014), Peersman and Van Robays (2012)
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A small VAR

The model:

J
Aoyt:ZAj}N’t—j+85t7 i=[¥ Por € Yot Ymit st
j=1
et iid N(0,1), B diagonal

Assumptions:
(i) Cholesky on international block (Ag 12 = 0)

(i) Norway does not affect international economy (Ao and A; lower
block triangular)

Spillover to Norwegian block freely estimated
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Some stylized facts

International oil price shock

(d) QOil sector (e) Manufacturing (f) Services
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Some stylized facts

International activity shock

(j) Oil sector (k) Manufacturing (1) Services
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Some stylized facts

Lessons (“stylized facts”)

Postive oil and activity shocks abroad are associated with
@ Positive spillover to Mainland Norway
@ Exchange rate appreciates after both shocks
@ Stronger responses in oil than non-oil sectors
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Some stylized facts

Lessons (“stylized facts”)

Postive oil and activity shocks abroad are associated with
@ Positive spillover to Mainland Norway
@ Exchange rate appreciates after both shocks
@ Stronger responses in oil than non-oil sectors

Open questions:
@ What are the underlying structural shocks?
@ What are the main transmission channels?

=- Need a richer, structural model to analyze these questions
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The model (Bergholt and Seneca, 2015)

@ Two countries: SOE commodity exporter, ROW
@ Manufacturing, service and oil industries in both countries
@ Intersectoral network = international propagation of shocks
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The model (Bergholt and Seneca, 2015)

@ Two countries: SOE commodity exporter, ROW
@ Manufacturing, service and oil industries in both countries
@ Intersectoral network = international propagation of shocks
@ Core model

@ Wage/price rigidities, monopolistic competition
Habits and investment adjustment costs

LCP and incomplete exchange rate pass-through
Imperfect international risk sharing, premium associated with NFA position
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The model (Bergholt and Seneca, 2015)

@ Two countries: SOE commodity exporter, ROW
@ Manufacturing, service and oil industries in both countries

@ Intersectoral network = international propagation of shocks
@ Core model
@ Wage/price rigidities, monopolistic competition
Habits and investment adjustment costs
LCP and incomplete exchange rate pass-through
Imperfect international risk sharing, premium associated with NFA position

@ SOE:

Oil sector and Mainland Norway

Mainland Norway linked to oil via supply chain

Fiscal policy: tax revenues, sovereign wealth fund, fiscal spending rule
Active monetary policy (Taylor rule)
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The DSGE model

A bird’s eye view
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The DSGE model

Oil extraction firms
@ Discounted stream of cash flows
o i Zis [S,P;;Jo, — P a(Usy) For — P,’;,IOJ}
s=t
@ Production technology
O = Zo,1Qf; “Fg4,

l_-'oJ = Up tFo, is active rigs and Up ; is the utilization rate
@ Rig investments

/
Forst = (1—60) For+ Zrs [1 v ( o )] o
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The DSGE model

Oil extraction firms
@ Discounted stream of cash flows
E; i Z1s [StProtOt = Ply1a(Uo) Fo — Pl o]
s=t
@ Production technology
O = Zo,1Qf; “Fg4,

F‘Q, = Up tFo, is active rigs and Up ; is the utilization rate
@ Rig investments

/
Forst = (1—60) For+ Zrs [1 v ( o )] o

@ Oil supply
@ Short run utilization of existing rigs, long run investment in new rigs
@ Entire expected oil price path matters rather than current price
@ Breaks contemporaneous link between prices and activity
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The DSGE model

The domestic oil supply schedule

@ Log-linearized optimality conditions:

Supply: St + Pro,t + Ot — Ut = rMCo
Marginal cost: MCot = Pro; + Yulot + for
Production: 0t = Zo,t + 0o (Uot + fo )

@ Combining these, we get the supply schedule:

+ Yu

(o]

. 1
Ot = 773 (31‘ + pro,t) - ngp{o,t + nts)'YUfO,T + 773 Zo,t

ng = 1+W o, € [0, 1] is the supply elasticity.
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The DSGE model

Government

@ Management of government’s oil revenues

Tax revenues: TRY = 1olo

GPFG: SWF; = (1 — po) ;“1;"‘1|‘|t‘1SWF,1 + TR?
Budget deficit:  SBD; = poR;-_; gﬁﬂﬂ SWF;_4
—1

@ Public budget: Pﬁth —Dy=T; - Rt,1Dt,1I‘I;1 + SBD;
@ Public spending: G; = G (“economic state;”)
@ Monetary policy: R; = R (“economic state;”)
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Empirical analysis

Estimation

@ Data: Norway and EU28, 2000Q1-2014Q4
e Standard macro variables: manufacturing and services value
added, aggregate private consumption, investment, wage and price
inflation (y-on-y), interest rate, exchange rate
e Oil variables: output, investments, Brent price
@ Estimation
e Bayesian inference: RWMH =- posterior distribution of parameters
& macro moments
e 18 observables, Kalman filter for remaining variables
@ Model fit: reasonable for most variables, but ...
e ... understates oil price volatility and persistence
e ... overstates domestic consumption volatility and persistence
e ... tension between oil price and oil investments
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What drives the business cycle in Mainland Norway?

100 g

22.6%

Variance decomposition (%)

33.8%

30 35 48

5 10 15 20
Horizon (quarters)

Note: Forecast error variance decomposition of GDP in Mainland Norway. Calculated at the posterior mean. Shocks are decom-
posed as follows: Domestic supply shocks (light blue), domestic demand shocks (dark blue), international supply shocks (light
green), international demand shocks (dark green), and shocks in oil markets (light red). Numbers in white at the left and right hand
side are decompositions at the 1 and 40 quarters horizons, respectively.
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Empirical analysis

Not all oil price “shocks” are alike

Response of Mainland GDP
Underlying international shock Mean HPD interval # lags

Oil supply 0.18  (0.13-0.25) 13
Manufacturing productivity 2.51 (0.98-3.82) 4
Service productivity 143 (—0.13-2.83) 7
Investment demand 1.46  (0.93-2.05) 8
Consumption demand 0.51 (0.39-0.63) 2
Labor market 1.94  (1.07-2.73) 7
Manufacturing markup 1.39  (0.12-2.65) 3
Service markup 1.20 (0.41-2.00) 6
Monetary policy 0.84  (0.50-1.20) 6

Note: Posterior pass-through from oil price to Mainland GDP. Defined as the peak response of GDP when the oil price
increases 10%, conditional on a given shock.
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Impulse response analy:

International oil supply shock
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Impulse response analysis

Domestic spillover
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Counterfactual I: no feedback to world economy
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Counterfactual Il: no supply chain
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Impulse response analysis

Counterfactual lll: no sovereign wealth fund
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Concluding remarks

Concluding remarks

What drives the business cycle in a prototype oil economy?

@ Estimation of joint dynamics in oil markets, international economy,
and Norway
e |dentification based on fully specified DSGE for international
economy
e Structural interpretation
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Concluding remarks

Concluding remarks
What drives the business cycle in a prototype oil economy?

@ Estimation of joint dynamics in oil markets, international economy,
and Norway
e Identification based on fully specified DSGE for international
economy
e Structural interpretation
@ Model results
e Qil shocks not key, but amplification from oil response
e Elasticities are shock dependent
e External shocks are (i) amplified due to supply chain, but (ii)
dampened due to fiscal regime (SWF and spending rule)
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Concluding remarks

Concluding remarks
What drives the business cycle in a prototype oil economy?

@ Estimation of joint dynamics in oil markets, international economy,
and Norway
e |dentification based on fully specified DSGE for international
economy
e Structural interpretation
@ Model results
e Qil shocks not key, but amplification from oil response
e Elasticities are shock dependent
e External shocks are (i) amplified due to supply chain, but (ii)
dampened due to fiscal regime (SWF and spending rule)
@ Left for future research
e Depletion problem (Hotelling, 1931; Pindyck, 1978)
e Policy implications (Catdo and Chang, 2013; Hevia and Nicolini,
2013)
e Financial frictions (Alberola and Chang, 2016; Hamann et al. 2016)

Bergholt and Larsen (Norges Bank) Business Cycles in an Oil Economy 18-19 August, 2016 22/22



Bibliography |

Adolfson, M., S. Laséen, J. Lindé, and M. Villani (2007). Bayesian estimation of an open economy DSGE model with incomplete
pass-through. Journal of International Economics 72(2), 481-511.

Adolfson, M., S. Laséen, J. Lindé, and M. Villani (2008). Evaluating an estimated New Keynesian small open economy model.
Journal of Economic Dynamics and Control 32(8), 2690-2721.

Baumeister, C. and G. Peersman (2013). Time-Varying Effects of Oil Supply Shocks on the US Economy. American Economic
Journal: Macroeconomics 5(4), 1-28.

Bjernland, H. C. and L. A. Thorsrud (2014). Boom or gloom? Examining the Dutch disease in two-speed economies. Working
Paper 2014/12, Norges Bank.

Bodenstein, M., C. J. Erceg, and L. Guerrieri (2011). Oil shocks and external adjustment. Journal of International
Economics 83(2), 168 — 184.

Bodenstein, M. and L. Guerrieri (2012). QOil Efficiency, Demand, and Prices: a Tale of Ups and Downs. 2012 Meeting Papers 25,
Society for Economic Dynamics.

Catéo, L. and R. Chang (2013). Monetary Rules for Commodity Traders. IMF Economic Review 61(1), 52—-91.

Charnavoki, V. and J. J. Dolado (2014). The Effects of Global Shocks on Small Commodity-Exporting Economies: Lessons from
Canada. American Economic Journal: Macroeconomics 6(2), 207-37.

Christiano, L. J., M. Trabandt, and K. Walentin (2011). Introducing financial frictions and unemployment into a small open
economy model. Journal of Economic Dynamics and Control 35(12), 1999-2041.

Dungey, M., R. Fry-McKibbin, and V. Linehan (2014, January). Chinese resource demand and the natural resource supplier.
Applied Economics 46(2), 167-178.

Hevia, C. and J. P. Nicolini (2013). Optimal devaluations. IMF Economic Review 61(1), 22-51.

Hotelling, H. (1931). The Economics of Exhaustible Resources. Journal of Political Economy 39, 137.

Bergholt and Larsen (Norges Bank) Business Cycles in an Oil Economy 18-19 August, 2016 23/22



Bibliography |l

Jacob, P. and G. Peersman (2013). Dissecting the dynamics of the US trade balance in an estimated equilibrium model. Journal
of International Economics 90(2), 302-315.

Justiniano, A. and B. Preston (2010). Can structural small open-economy models account for the influence of foreign
disturbances? Journal of International Economics 81(1), 61 — 74.

Kilian, L. (2009). Not All Oil Price Shocks Are Alike: Disentangling Demand and Supply Shocks in the Crude Oil Market.
American Economic Review 99(3), 1053-69.

Kilian, L. and D. P. Murphy (2012). Why Agnostic Sign Restrictions Are Not Enough: Understanding The Dynamics Of Oil Market
Var Models. Journal of the European Economic Association 10(5), 1166—1188.

Kormilitsina, A. (2011). Oil price shocks and the optimality of monetary policy. Review of Economic Dynamics 14(1), 199 — 223.

Nakov, A. and A. Pescatori (2010a). Monetary policy trade-offs with a dominant oil producer. Journal of Money, Credit and
Banking 42(1), 1-32.

Nakov, A. and A. Pescatori (2010b). Oil and the great moderation. Economic Journal 120(543), 131-156.

Peersman, G. and A. Stevens (2013). Analyzing oil demand and supply shocks in an estimated dsge model. Technical report,
Ghent University.

Peersman, G. and |. Van Robays (2012). Cross-country differences in the effects of oil shocks. Energy Economics 34(5),
1532-1547.

Pieschacon, A. (2012). The value of fiscal discipline for oil-exporting countries. Journal of Monetary Economics 59(3), 250 — 268.

Pindyck, R. S. (1978, October). The Optimal Exploration and Production of Nonrenewable Resources. Journal of Political
Economy 86(5), 841-61.

Bergholt and Larsen (Norges Bank) Business Cycles in an Oil Economy 18-19 August, 2016 24 /22



