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Spreads Matter: Understanding the Role of WCS
and WTI for Monetary Policy

e The Canadian economy is sensitive to the level of oil prices.

e  WTI and WCS have different impacts on the Canadian economy, with
domestic demand and exports sensitive to WCS, while total inflation and
exchange rate are more affected by WTI.

e In terms of monetary policy, shocks to the WCS-WTI spread are over
60% more impactful compared to the combined WCS and WTI shocks.

INTRODUCTION

Over the last 5 years the Canadian economy has undergone a complex
adjustment to the significant decline in crude oil prices since 2014-15, as
measured for example by the WTI benchmark. The decline triggered a significant
reallocation of resources in the Canadian economy, as a result of which the
economic footprint of the oil and gas sector has fallen dramatically.

In addition to the external shock of 2014—15, the Canadian oil patch had to endure
domestic transportation bottlenecks due to the lack of pipeline capacity, which cut
the price received by Canadian oil producers in the US markets, as reflected in the
Western Canada Select price benchmark. This was especially the case at the end
of 2018, when the discount on Canadian crude reached all-time highs. The most
recent episode demonstrated that, in addition to the impact of international crude
price benchmarks, changes in the discount on Canadian crude have strong
implications for the Canadian economy.

Even though the importance of crude oil price benchmarks for Canada is clear,
the relative importance of WTI and WCS is not. In this note we quantify the
relative importance of the two price measures for various aspects of the Canadian
economy, disentangling the channels by which the two benchmarks impact the
Canadian economy. In order to do that we re-estimate most of the equations of
the Scotiabank Global Macroeconomic Model (SGMM) by including the price of
WCS in addition to WTI (see chart 1).

IMPORTANCE OF WCS & WTI—UPDATING SGMM

The summary of the re-estimation results is shown in Table 1. For each of the
equations in the table we document the relative weights of the two oil price
benchmarks. For some variables there are two equations, one for the long-run
level and one for short-term fluctuations around this long-run level. Most of the
results agree with our a priori intuition.

e Domestic demand: given that domestic demand is composed of
consumption and investment, it is intuitive that domestic demand is primarily
tied to WCS in the long run. The oil sector’s revenues are closely tied to
WCS, hence the wealth effect of oil prices on consumption and business
investment is best captured by this oil price.
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e Exports: as expected, real Table 1
exports are tied to WCS.
Equation Weight on WCS Weight on WTI
e The Canadian dollar is tied to :
prices of both WCS and WTI, E)zg‘fj:]'c demand 100% 0%
although WTI is dominant, Domestic demand
which is a robust observation short-term 0% 100%
across various estimation Real exports 100% 0%
methods.
Ef;hfj‘[?e rate 25% 75%
e On the price side, core CPlI is Exchange rate
. 0% 100%
driven mostly by WTI, although short-term
the pass-through is very small. Core CPI 33% 67%
Since gasoline tracks WTI GDP deflator 0% 100%
prices as it is refined in and Unit labour cost, gap 100% 0%
imported from the US, the Total CP! relative to core CPI
. 0% 100%
difference between the total CPI

and core CPl is exclusively
driven by WTI.

ECONOMIC IMPACT OF OIL PRICE SHOCKS

To quantify the economic impact of oil price shocks, we run two persistent 10% oil price shocks: first, a combined shock to WTI
and WCS prices, and, second, a shock to WCS only (see chart 3 for the path of either variable in deviation from the baseline
forecast). This covers the range of the most plausible scenarios, since most of the time either global developments move both oil
prices together, or Canadian-specific factors move the WCS-WTI discount, without affecting the WTI.

Charts 4—10 show the results of our simulations. Relative to the baseline, a 10% persistent increase in both the WTI and WCS
implies:

e A higher total CPI inflation, which immediately rises by 0.25ppts on the back of rising prices for WTI-linked refined products;
e Spurred on by a positive wealth effect, the domestic demand rises by just over 0.5% after a few quarters;

o  Exports are slightly lower following the shock, as the Canadian dollar appreciates by 1.4% curtailing non-energy exports,
which offsets the positive impact of higher WCS prices on energy exports;

e As aresult of a boost to domestic demand, the overall GDP rises by 0.14%;
e Stronger GDP helps increase core inflation by just over 0.04ppts;
e The Bank of Canada responds to the oil price shock by hiking the policy rate by 5bps.

Thus, a combined shock has offsetting impacts on GDP from higher domestic demand and slightly weaker exports, the latter due
to the rising Canadian dollar.

In contrast, when WCS moves while WTI does not, the appreciation of the Canadian dollar is much more muted, which leads to a
slightly stronger response of inflation, and thus interest rates. If the price of WCS rises by 10% relative to the baseline, the
response of the economy differs from the prior simulation:

e Total inflation rises only slightly, given that WTI is unchanged and thus the components of total inflation linked to refined
products remain relatively unchanged in the simulation;
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e The response of the Canadian dollar is much more muted. Absent the strong USDCAD offset exports rise on impact, which,
along with stronger domestic demand helps boost GDP persistently above the baseline;

e Higher GDP nudges core inflation up by roughly 5bps above the baseline and much more persistently.
e Torespond to inflationary pressures the policy rate rises by 9bps.

The estimated impact of the movement of WCS on the Canadian economy is more persistently positive, compared to the
combined WCS and WTI shock. This also implies that the inflationary impact and the monetary policy response are stronger
following a WCS shock, compared to a combined rise in WTl and WCS.

We also simulate a positive shock to WTI without a corresponding response of WCS. In this case, the WCS-WTI spread falls as a
results of the increase of WTI. Since the bulk of the wealth effect on domestic demand is not driven by WTI but by WCS and most
of the effect on the exchange rate is function of WTI; domestic demand only increases slightly and exports fall as a result of the
appreciation of the Canadian dollar. Therefore, real GDP and the output gap somewhat increase and the appreciation of the
Canadian currency dominates the behaviour of core inflation which eventually falls moderately. The fall of core inflation eventually
pushes the policy rate slightly downward. It is worth nothing that since total CPI reacts mostly to WTI fluctuation, the shock
noticeably increases total CPI.

CONCLUSION

In this note we have quantified the impact of oil price changes on the Canadian economy: we re-estimated the Scotiabank Global
Macroeconomic Model, introducing the WCS price in addition to the already included WTI price. The inclusion of two different
prices of oil is motivated by the intuition that the two benchmarks impact the Canadian economy through different channels.

We found that:
e The wealth effect on domestic demand is driven primarily by changes to the WCS oil price;
e The volume of exports responds to the Canadian-specific oil price as well;

e Total CPl inflation is predominantly affected by movements in the WTI, which captures the movements in prices of refined
products imported from the US;

e The Canadian dollar, somewhat curiously, is mostly driven by the WTI. It is possibly explained by the fact that the Canadian
dollar is mostly traded based on WTI as opposed to WCS.

e  Given the role of the Canadian dollar in equilibrating the economy, the empirically-attested dependence of the dollar on the
WTI leads to lower inflationary pressures from the combined WTIl and WCS shock, compared to a WCS-only shock.

e This also helps explain a need for stronger response from the Bank of Canada to WCS-only shocks.
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This report has been prepared by Scotiabank Economics as a resource for the clients of Scotiabank. Opinions, estimates and projections
contained herein are our own as of the date hereof and are subject to change without notice. The information and opinions contained herein
have been compiled or arrived at from sources believed reliable but no representation or warranty, express or implied, is made as to their
accuracy or completeness. Neither Scotiabank nor any of its officers, directors, partners, employees or affiliates accepts any liability whatsoever
for any direct or consequential loss arising from any use of this report or its contents.

These reports are provided to you for informational purposes only. This report is not, and is not constructed as, an offer to sell or solicitation of
any offer to buy any financial instrument, nor shall this report be construed as an opinion as to whether you should enter into any swap or
trading strategy involving a swap or any other transaction. The information contained in this report is not intended to be, and does not
constitute, a recommendation of a swap or trading strategy involving a swap within the meaning of U.S. Commodity Futures Trading
Commission Regulation 23.434 and Appendix A thereto. This material is not intended to be individually tailored to your needs or characteristics
and should not be viewed as a “call to action” or suggestion that you enter into a swap or trading strategy involving a swap or any other
transaction. Scotiabank may engage in transactions in a manner inconsistent with the views discussed this report and may have positions, or
be in the process of acquiring or disposing of positions, referred to in this report.

Scotiabank, its affiliates and any of their respective officers, directors and employees may from time to time take positions in currencies, act as
managers, co-managers or underwriters of a public offering or act as principals or agents, deal in, own or act as market makers or advisors,
brokers or commercial and/or investment bankers in relation to securities or related derivatives. As a result of these actions, Scotiabank may
receive remuneration. All Scotiabank products and services are subject to the terms of applicable agreements and local regulations. Officers,
directors and employees of Scotiabank and its affiliates may serve as directors of corporations.

Any securities discussed in this report may not be suitable for all investors. Scotiabank recommends that investors independently evaluate any
issuer and security discussed in this report, and consult with any advisors they deem necessary prior to making any investment.

This report and all information, opinions and conclusions contained in it are protected by copyright. This information may not be
reproduced without the prior express written consent of Scotiabank.

™ Trademark of The Bank of Nova Scotia. Used under license, where applicable.

Scotiabank, together with “Global Banking and Markets”, is a marketing name for the global corporate and investment banking and capital
markets businesses of The Bank of Nova Scotia and certain of its affiliates in the countries where they operate, including, Scotiabanc Inc.;
Citadel Hill Advisors L.L.C.; The Bank of Nova Scotia Trust Company of New York; Scotiabank Europe plc; Scotiabank (Ireland) Limited;
Scotiabank Inverlat S.A., Institucién de Banca Mudltiple, Scotia Inverlat Casa de Bolsa S.A. de C.V., Scotia Inverlat Derivados S.A. de C.V. — all
members of the Scotiabank group and authorized users of the Scotiabank mark. The Bank of Nova Scotia is incorporated in Canada with
limited liability and is authorised and regulated by the Office of the Superintendent of Financial Institutions Canada. The Bank of Nova Scotia is
authorised by the UK Prudential Regulation Authority and is subject to regulation by the UK Financial Conduct Authority and limited regulation
by the UK Prudential Regulation Authority. Details about the extent of The Bank of Nova Scotia's regulation by the UK Prudential Regulation
Authority are available from us on request. Scotiabank Europe plc is authorised by the UK Prudential Regulation Authority and regulated by the
UK Financial Conduct Authority and the UK Prudential Regulation Authority.

Scotiabank Inverlat, S.A., Scotia Inverlat Casa de Bolsa, S.A. de C.V., and Scotia Derivados, S.A. de C.V., are each authorized and regulated
by the Mexican financial authorities.

Not all products and services are offered in all jurisdictions. Services described are available in jurisdictions where permitted by law.
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