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SEEING THE WHOLE PICTURE: HOW MONETARY POLICY SHAPES BUSINESS
INVESTMENT IN CANADA

by Jeremy M. Kronick and Wendy Wu

*  Using a comprehensive series of Canadian monetary policy shocks that captures movements across the
entire yield curve, this Commentary examines how monetary policy affects aggregate business investment,
GDP investment categories, and investment in 10 Canadian industries. Unlike previous studies, the analysis
incorporates conventional and unconventional policy actions, scheduled and unscheduled announcements,
and communications by senior Bank of Canada officials.

*  As expected, monetary policy tightening reduces business investment overall, but its effects differ across
investment types and sectors. Machinery and equipment investment shows the largest and most persistent
response among broad investment categories, while sector-level results show substantial differences in the
direction, magnitude, and timing of responses.

*  Moreover, the effect on investment differs depending on the type of monetary policy shock it faces, be it a
shift in the entire yield curve or the more traditional movement at the front-end of the curve.

* The findings suggest that monetary policy’s effect on aggregate investment depends on the sectoral
composition of the Canadian economy. As that composition changes over time, a more granular
understanding of monetary transmission can help the Bank of Canada better assess how policy actions are
likely to affect current aggregate business investment and, ultimately, the broader economy and inflation.

INTRODUCTION

Monetary policy affects the real economy through several transmission channels. Conventional theory
(e.g., New Keynesian) predicts that when central banks raise interest rates, investment and aggregate
demand slow due to a higher cost of capital, helping bring inflation back to target, and that the opposite
occurs under monetary easing. For monetary authorities, however, understanding how monetary policy
propagates through the economy is central to assessing its effect on aggregate demand and inflation and
designing more effective policy. Different sectors respond with varying speeds and magnitudes, reflecting
sector-specific characteristics such as capital intensity and financing needs.

Comparing sectoral responses can, therefore, provide valuable insights into how monetary shocks
are transmitted across the economy (Ganley and Salmon 1997). These differences are often obscured
in aggregate data, highlighting the importance of using more granular information to uncover distinct
sectoral dynamics (Dale and Haldane 1995). Recent work also shows that heterogeneities on the
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production side can affect aggregate fluctuations.!

With this background, our Commentary asks:
How does the sectoral composition of the Canadian
economy affect monetary policy’s impact on
aggregate investment?

Empirical research on heterogeneous sectoral
responses to monetary policy remains limited.
Most existing studies examine differences
in sectoral output,” with far less attention to
how input decisions — especially investment — adjust
to policy shocks. Farés and Srour (2001) provide
the only detailed analysis of Canadian sectoral
responses to monetary policy that we are aware of,
concluding that investment displays the strongest
reaction compared to consumption, government
spending, imports, and exports. However, their
study examines only the transmission mechanism
in very broad sectors, and their data end in 1999.
Given substantial changes in monetary policy
frameworks and financial structures over the past
three decades (Boivin, Kiley, and Mishkin 2010), it
is important to reassess how Bank of Canada policy
affects sectoral investment using more recent data.

Our study fills this gap by providing a
comprehensive analysis of the investment channel
of monetary policy across Canadian sectors. We
show that the composition of economic sectors
matters for monetary policy’s impact on aggregate
investment. Our focus on investment is justified for
many reasons, including the fact that Canada has
lagged badly in this area for more than a decade
relative to its peers (Robson and Bafale 2025).

Identifying the dynamic causal effects of
monetary policy on investment requires overcoming
the challenge that interest rates both respond to the
state of the economy and influence it (called reverse

causality in statistical parlance). This dual influence
creates a complex feedback loop, made more
difficult by the lags with which monetary policy
works, making it hard to disentangle the true causal
impact of monetary policy on firm investment.

To overcome this challenge, we employ a newly
constructed Canadian monetary policy shock series
from Koeppl, Kronick, and McNeil (2024) that
incorporates (1) conventional and unconventional
policy actions, assessing not just how short-term
interest rates impact economic variables, but the
whole yield curve and (2) both scheduled and
unscheduled Bank of Canada announcements, as
well as speeches by its senior officials. Our empirical
strategy relies on local projections, allowing us to
trace how investment reacts to a monetary policy
shock over time.?

We begin by examining investment dynamics,
using aggregate gross fixed capital formation data
from Statistics Canada. Our sample begins in
1997, to coincide with the period after the Bank
of Canada’s adoption of an inflation-targeting
monetary policy framework in 1991 and after it
started targeting 2 percent inflation in 1996. This
ensures that our study is relevant to the current
monetary framework. We then investigate these
dynamics in three major investment categories —
construction, machinery and equipment (M&E),
and intellectual property (IP). Next, we explore
responses within these categories, such as residential
and non-residential construction, research and
development (R&D), and software investment.
We also ask how leverage* affects the strength of
monetary policy transmission, as well as whether
monetary policy affects investment differently
depending on the stage of the business cycle.

1 See Acemoglu et al. (2012) and Pasten et al. (2020).

2 See, for example, Ganley and Salmon (1997) and Hayo and Uhlenbrock (1999).

3 See Jorda (2005) for more.

* We define leverage, following Grob and Ziillig (2024), as the ratio of total financial liabilities divided by total assets for

non-financial private corporations in Canada.
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Finally, we investigate responses across 10
North American Industry Classification System
(NAICS)-based sectors® using COMPUSTAT®
data — agriculture, mining, utilities, construction,
manufacturing, retail, transportation, finance, real
estate, and services.” While COMPUSTAT data
cover only publicly traded firms, they allow us to
analyze investment at the subsector level.

At the aggregate level, as expected, investment
falls in response to monetary policy tightening.®
'The level factor, which shifts the entire curve, has
the longest, most significant, and largest impact
on investment, followed by the slope factor, which
represents the typical monetary policy shock used in
the literature. Meanwhile, the curvature factor — an
increase in medium-term rates — has no significant
impact at the aggregate level (see Box 1 for more on
these factors). These results match those of Koeppl,
Kronick, and McNeil (2024), who analyzed the
impact of these shocks on GDP and inflation.

At the next level of granularity, results for
structures, M&E, and IP investment are consistent
with aggregate investment because all three
categories fall in response to monetary policy
tightening, with larger and more significant
effects from the level and slope factors. They are
also consistent with the literature suggesting that

structures and M&E investment are more interest-
sensitive because physical capital plays a greater
role, compared with IP, which relies more on
intangible capital.’

In contrast to Farés and Srour (2001), who
report similar qualitative effects for structures (in
particular, housing) and M&E investment, we find
that M&E investment has the largest and most
persistent response among the three major sectors.
Our findings also differ from theirs in other ways:
they find that non-residential construction reacts
first following a contractionary shock, while we find
that residential construction adjusts most rapidly
because housing demand is more interest-sensitive
(or, put differently, because commercial construction
is harder to stop once underway).

Breaking IP investment down into its two
major components, R&D and software, we find
a significant effect from the level factor on R&D
and from the curvature factor on software. One
explanation for the latter result is the long period
of time it takes for software companies to become
profitable. Higher rates increase discount rates
and thus lower net-present values. Medium-term
interest rates matter more for the net-present values
of firms whose projected cash flows lie further in
the future.

5

NAICS is an industry classification system jointly created by statistical agencies in the United States, Canada, and Mexico.

See https://www.statcan.gc.ca/en/subjects/standard/naics/2017/v3/introduction.
¢ COMPUSTAT, according to Marketplace S&P Global, “provides standardized North American and global financial

statements and market data for over 80,000 active and inactive publicly traded companies that financial professionals have

relied on for over 50 years.” See: https://www.marketplace.spglobal.com/en/datasets/compustat-financials-(8).
7 The NAICS codes for our sectors are: Agriculture (11), Mining (21), Utilities (22), Construction (23), Manufacturing (31—

33), Transportation (48 and 49), and Real Estate (53). The retail sector aggregates are constructed using NAICS codes 44
and 45 (Retail Trade). The finance sector aggregates are constructed using NAICS code 52 (Finance and Insurance). Our

service aggregates include the sum of the following sectors: 54 (Professional, Scientific, and Technical Services), 56

(Administrative and Support and Waste Management and Remediation Services), 61 (Educational Services), 71 (Arts,
Entertainment, and Recreation), 72 (Accommodation and Food Services), and 81 (Other Services).

Note that our local projections analysis is set up to be symmetric, meaning the results would simply flip if, instead, we

looked at a monetary policy expansion. The next step of this analysis could look to allow for asymmetry between the effects

of monetary policy tightening and loosening in a local projections setup as in Kronick and Villarreal (2020), which is based

on the work of Ramey and Zubairy (2018).

7 See, for example, Dedola and Lippi (2005); Peersman and Smets (2005); Durante et al. (2022); and Crouzet and Eberly

(2019).
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In contrast to the literature (Grob and Ziillig
2024), the degree of leverage in the economy
has minimal impact on monetary policy’s effect
on investment. Lastly, like Peersman and Smets
(2005), we find that controlling for recessionary
periods, like the 2008 Great Financial Crisis
and COVID-19 pandemic, matters. Specifically,
it exacerbates the effect of monetary policy on
investment, though, interestingly, only for the
traditional slope factor; the level and curvature
factors do not appear to be business-cycle sensitive.
As mentioned, COMPUSTAT data allow us
to further break down the results into 10 sectors.
The primary takeaway is significant heterogeneity
across sectors. Some sectors move in the expected
direction regardless of factor, such as finance and
construction, while others, like agriculture and
retail, do not. Still others, including manufacturing

Box 1: Identifying Monetary Policy Shocks

and transportation, show mixed responses.

Overall, the results show considerable
heterogeneity in how different sectors react to
monetary policy tightening and to different types
of tightening. They suggest that the dynamic
effects of monetary policy on aggregate investment
depend on sectoral composition and the entirety
of the yield curve. Since sectoral composition
changes over time, this matters for the setting of
monetary policy. The Bank of Canada can use these
granular results to better calibrate the likely effect
of monetary policy tightening on aggregate business
investment, given the sectoral composition of the
Canadian economy when the shock occurs and how
its announcements affect the yield curve as a whole.
Our results also inform policymakers concerned
about the distributional implications of monetary
policy across sectors.

Monetary policy shocks in our Commentary are identified as changes in the entire yield curve on
the dates of policy announcements. Because bond yields across maturities are highly correlated,
we follow Inoue and Rossi (2021) and employ the Nelson-Siegel (1987) term structure model.
'This framework summarizes the yield curve using three latent factors corresponding to its level,
slope, and curvature.* The approach substantially reduces dimensionality while retaining the key
information embedded in bond yields across maturities.

Figure A shows the Nelson-Siegel factor loadings for maturities ranging from three to 120
months. A shift in the level factor uniformly affects yields at all maturities, similar to a parallel shift
in the curve. In contrast, the slope factor primarily influences short-term yields, while the curvature
factor has its greatest effect at intermediate maturities. Together, these loadings allow the Nelson-
Siegel model to capture fluctuations across the entire yield curve using only three factors.

Long-term bond yields are inherently forward-looking. Under the assumption of informationally
efficient financial markets, expected future policy actions should already be embedded in
observed yields. Accordingly, changes in the Nelson-Siegel factors following a monetary policy
announcement capture the unanticipated, or “surprise,” component of the policy decision.

Latent factors can be thought of as unobservable variables that drive patterns and correlations between observable

variables. By analyzing these observable patterns and correlations, we can form an educated opinion as to the trait

they represent. Using factors instead of choosing a single short-, medium-, and long-term interest rate gives us a

richer dataset with which to work, while still only using one variable for each category.
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Importantly, expectations about future policy may affect yields differently across maturities,
reinforcing the value of a term structure-based decomposition.

Figure A: Nelson-Siegel Factor Loadings
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Source: Koeppl, Kronick, and McNeil (2024).
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HOW MONETARY POLICY IMPACTS
INVESTMENT

A contractionary monetary policy shock reduces
credit availability, dampens aggregate demand,
and slows economic growth. An expansionary
monetary policy shock does the opposite.

Much of the early empirical literature tests this
conventional transmission mechanism using
aggregate macroeconomic data, which implicitly
assumes homogeneity across sectors and overlooks
potentially important asymmetries at more
disaggregated levels of the economy. Understanding
different sectoral responses to monetary policy
shocks helps us better predict future aggregate

reactions based on the structure of the economy
at the time of the shock. The results provide
policymakers with clearer insight into the dynamic
effects of monetary policy on aggregate investment
and its distributional implications across sectors.
Monetary policy affects the real economy
primarily through the interest rate and credit
channels. The interest rate channel operates through
changes in the cost of capital, influencing interest-
sensitive components of aggregate demand such
as fixed investment, housing, and durable goods
consumption. The credit channel amplifies these
effects by altering the cost for firms to access
outside capital (known as their external finance
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premium), which depends on their financial
conditions and balance sheet strength (Bernanke
and Gertler 1995). Because both channels operate
through mechanisms linked to sector- and firm-
specific characteristics, they naturally give rise to
heterogeneous responses across industries and firms.

Sectoral heterogeneity is well documented in
the interest rate channel. Industries producing
durable goods tend to be more interest sensitive, in
part because the demand for their products often
requires debt financing. These industries, therefore,
respond more strongly to monetary policy shocks
(Dedola and Lippi 2005; Peersman and Smets
2005; Durante et al. 2022).

'The credit channel predicts heterogeneity based
on financial constraints. External finance premiums
are not directly observable, but they can be inferred
from firm characteristics such as size, leverage,
and liquidity. Gertler and Gilchrist (1994), for
example, show that small US manufacturing firms
account for a disproportionately large share of
output contractions following monetary tightening,
consistent with greater financial vulnerability.

In contrast, Mojon et al. (2002), using data
trom four European countries, find that although
small firms pay higher average interest rates, the
interest rate premium does not react more strongly
to monetary policy, and small firm investment is
not significantly more sensitive to the user cost of
capital than investment by larger firms. Yang et al.
(2017) find that cash holdings mitigate the negative
impact of monetary tightening, particularly for
financially constrained firms. Similarly, Huang et
al. (2012) show that firms with higher liquidity and
lower leverage are less sensitive to monetary policy.

These studies emphasize the importance of
balance sheet strength as a determinant of monetary
transmission. However, they all rely on policy
interest rates to generate monetary policy shocks. In
today’s world, where central banks seek to influence
the entire yield curve, this is no longer sufficient
to assess how monetary policy aftects economic
variables like investment.

Studies that combine well-identified monetary

policy shocks with US firm-level investment

data offer mixed evidence regarding the firm
characteristics that influence investment responses
to monetary policy. Ottonello and Winberry (2020)
find that firms with lower default risk exhibit
stronger investment responses to monetary policy
shocks, whereas Cloyne et al. (2018) document
larger effects among younger firms and firms that
do not distribute dividends.

Much of the early empirical work on sectoral
monetary transmission focuses on the US and
Europe — large economies, rather than small open
economies like Canada — and relies on identifying
only the short-term interest rate component
of monetary policy. For example, Dale and
Haldane (1995) document different responses
across personal and corporate sectors in the UK.
Ganley and Salmon (1997), in another UK study,
analyze 24 sectors and find large and rapid output
declines in construction and manufacturing but
muted responses in services and utilities, with
wide variation even within manufacturing. Hayo
and Uhlenbrock (1999) find considerable cross-
industry differences in the timing and magnitude
of responses among 28 German manufacturing and
mining industries.

Farés and Srour (2001) provide the only
comprehensive study of Canadian sectoral responses
to monetary policy to date. They analyze two
forms of disaggregation: expenditure categories
(consumption of goods and services, investment,
government spending, imports, and exports)
and production sectors (primary, construction,
manufacturing, business services, and government).
'They find that, following monetary tightening,
non-residential structures investment contracts
first, but the decline is relatively small and recovers
quickly. In contrast, both machinery and equipment
and housing investment reach their troughs after
about five quarters, with housing showing a much
larger decline and evidence of a secondary cycle (a
second drop). On the production side, construction
responds earliest, while manufacturing experiences
the largest cumulative effect. Farés and Srour (2001)
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note the limitations of using final expenditure data
to infer production-side responses and suggest
deeper industry-level disaggregation as a promising
avenue — something we do in this study. We are also
able to update their study for a much longer period
during Canada’s inflation-targeting era, and with a
more thorough monetary policy shock series.

Finally, financial crises can alter the strength of
monetary transmission. But the evidence is mixed.
Peersman and Smets (2005) find that monetary
policy has stronger real effects during recessions
than during expansions, consistent with heightened
sensitivity of the external finance premium when
firm net worth deteriorates. By contrast, Tenreyro
and Thwaites (2016) find that monetary policy is
less powerful during recessions, driven by a weaker
response in durable-goods spending and business
investment. To account for changes in transmission
strength, we incorporate financial crisis and
COVID-19 pandemic dummy variables into our
empirical specification to assess how extraordinary
economic conditions shape the relationship between
monetary policy and firm investment.

With that context in mind, we now turn to the
data, methodology, and results.

DATA

We begin by updating the state-of-the-art
monetary policy shock data from Koeppl, Kronick,
and McNeil (2024), which account for both
conventional and unconventional monetary policy
—a must in today’s world where central banks seek
to influence not just the overnight rate but the
entire yield curve. Our well-identified shocks ensure
that the effects captured in the analysis reflect
exogenous variations in monetary policy, not other
macroeconomic factors.

In their original study, the authors first compile
a new list of monetary policy events for Canada.

'Their novel dataset includes not only scheduled and
unscheduled policy changes, but also speeches by the
Bank of Canada governor and other senior officials.
'They then use the Nelson-Siegel term structure
tramework and yield curve for government bond
data — not just a single short-term rate, but across
durations from three months to 30 years — on dates
related to these monetary policy events to construct
three latent factors: level, slope, and curvature.

'The level factor can be thought of as moving
the entire yield curve up or down. The slope factor
represents changes at shorter frequencies and
resembles the more traditional monetary policy
shock variable. The curvature factor captures
changes in medium-term interest rates. The changes
in these factors are then used as our independent
variables. Koeppl, Kronick, and McNeil (2024)
show that the central bank affects yields along the
curve through both its fixed announcement dates
and speeches by senior personnel.

Our dependent variable of interest is private-
sector business investment. We focus first on
aggregate business investment data from Statistics
Canada — gross fixed capital formation (real and
seasonally adjusted) — because business investment
contributes to aggregate demand and inflation, the
latter being the Bank’s variable of interest. Our
monetary policy shock data are monthly, while
our business investment data are quarterly. We
interpolate the latter to create a monthly series.™

We then drill down into the business investment
data, looking at the three main types: structures,
M&E, and IP. Within structures, we examine
residential and non-residential investment for
structures, and within IP, we examine R&D and
software. M&E was dominated by industrial M&E,
so there was no value in breaking it down further.
All data are from Statistics Canada.

We also use COMPUSTAT data for 10

NAICS-based sectors: agriculture, mining, utilities,

10

We use the Denton method of interpolation, which is expanded on in greater detail in Bloem et al. (2001).
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Table 1: Monetary Policy Shock Factors — Summary Statistics

Mean Szavrll;l;:‘)‘lll Minimum Maximum Observations
Level -0.00 0.07 -0.23 0.39 345
Slope 0.00 0.11 -0.96 0.39 345
Curvature -0.01 0.24 -1.18 1.11 345

Source: Authors’ calculations.

construction, manufacturing, retail, transportation,
finance, real estate, and services. The data are
nominal, so we convert them into real, seasonally
adjusted series. These data are also quarterly, so we
interpolate them to create monthly series.

Our sample period for the Statistics Canada
data runs from January 1997 to September
2025, yielding 345 monthly observations (our
COMPUSTAT sample ends in December
2023). Table 1 presents summary statistics for
the three factors — level, slope, and curvature.
'The mean of each shock is essentially zero over
the sample period. This is a nice feature in that
it indicates the sample is long enough to include
approximately equal magnitudes of expansionary
and contractionary monetary policy shocks.

'The curvature shock is considerably more volatile
than the other two factors. However, this does
not necessarily mean that curvature shocks have a
greater effect, because each shock is scaled by its
relevant loading factor, as discussed in Box 1 and
in greater detail by Koeppl, Kronick, and McNeil
(2024). The loading factors are larger for the level
and slope shocks. For our purposes, we normalize
each factor shock, after scaling it by its loading
factor, to 25 basis points.

We discuss control variables in our methodology
section, which we turn to next.

METHODOLOGY

We use local projections to analyze monetary
policy’s effect on business investment (Jorda 2005).

'The basic idea behind local projections is that they
estimate separate regressions at each forward-
looking horizon to generate impulse-response
functions showing how one variable affects another
at different moments in time. Local projections
have advantages over similar methodologies because
their results are less sensitive to the number of lags
used. This is an important feature because lags help
address the endogeneity concerns discussed above,
specifically the reverse causality between interest
rates and other macroeconomic variables. They

also provide greater flexibility in selecting control
variables, always an advantage in regression analysis.

We use the same setup as Koeppl, Kronick, and
McNeil (2024):

Yerh = Ve-1 = Q1pdBre + 2 ndBo + @3 AB30 + bpXeoy + Upsnp (1)
where Yt is the logarithm of business investment,
the changes in B; are the different factors that make
up the monetary policy shock series (level, slope,
and curvature, respectively), and the X¢—1 are the
control variables, which we describe below. Using
differences in business investment allows the a
coeflicients to be interpreted as the cumulative
impact of a monetary policy shock on the business
investment variable h periods after the shock
happens.

We also follow Koeppl, Kronick, and McNeil
(2024) in selecting our control variables, using 12
lags of inflation, real GDP growth, the Bank Rate,
commodity price inflation, the unemployment rate,
inflation expectations (proxied by the difference
between long-term Government of Canada bonds
and 30-year real-return bonds), the shock series,
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Figure 1: Primary Specification Results — Monetary Policy Tightening
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Notes: The graphs represent the cumulative percentage response of business investment to a monetary policy shock at each month following
the shock. Dark shading is 68 percent confidence intervals, and dashed lines are 90 percent confidence intervals. Standard errors are

calculated using a bootstrapping procedure.
Source: Authors’ calculations.

and the dependent variable, business investment
growth."

Lastly, we cannot use typical standard errors
because the shock series variable is itself an
estimate, and a regular regression would not account
for its variance (Pagan 1984). We instead use what
are called bootstrapped standard errors, which
estimate uncertainty by repeatedly recalculating the
results using many slightly reshuffled versions of

the same data and measuring how much they vary

(Efron 1979).12

RESULTS

In our primary specification, using aggregate
business investment data from Statistics Canada,
specifically gross fixed capital formation, we run
regression (1). We find that monetary policy
tightening across each factor — level, slope, and

T We also run a robustness check where we control for the US economy (using the monthly industrial production index) and

find no change to the results. For parsimony, we leave that variable out of our main specification.

12 For our purposes, we use a wild cluster bootstrap standard errors procedure. See Cameron et al. (2008) for more.
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10

curvature — causes business investment to fall,
consistent with economic theory (Figure 1). The
effects, however, are significant only for shocks

to the level (entire yield curve) and slope (shorter
duration part of the curve) factors. We remind
readers that the local projections we run are
symmetric, meaning the results for expansionary
monetary policy would simply be the reverse of
what we present for the tightening case.

'The effects are quite large in magnitude, though
this reflects the volatility of the investment data and
the fact that the link between the shock and actual
changes in interest rates — because of the loading
factors, as described above — is not one-to-one.'
What is critical is the direction, which is consistent
with theory. The level factor has the greatest
statistically significant effect, which is not surprising
because it shifts the entire yield curve. The slope
factor has the next largest significant effect, while
the curvature factor has the smallest impact and is
statistically insignificant.™

We then examine the components of the
aggregate business investment measure. We start
with structures, M&E, and IP investment. Ex ante,
our hypothesis is that structures and M&E are
more interest-sensitive than IP, although this is
more a matter of degree than overall direction. For
structures, residential investment is highly interest-
sensitive as demand for housing moves up and
down with mortgage costs, and the development
of both residential and non-residential structures
is affected by borrowing costs. Similarly, for
M&E, companies will often finance or lease big
investments in machinery and equipment, making

them interest-sensitive as well. As we discussed
earlier, firms that produce durable goods tend
to be more interest-sensitive (Dedola and Lippi
2005; Peersman and Smets 2005; Durante et al.
2022). Lastly, as Crouzet and Eberly (2019) show,
intangible capital, which has increased with the rise
in the importance of IP, is “less interest-sensitive
and less collateralizable than physical capital,
potentially weakening transmission mechanisms.”'
Regardless of investment type, we see
qualitatively similar results to those for overall
business investment. Namely, the level and
slope factors have a significant impact on the
different categories of investment and, in terms
of magnitude, are the largest, while the curvature
factor has very little, if any, significance (Figure 2).
Drilling down further (Figure 2, again), the
results match our ex ante hypotheses. Focusing
on the level and slope shocks (where we have
significance), both M&E and structures are
impacted most significantly at the 90 percent
confidence interval by monetary policy tightening,
with the former experiencing a larger effect in
magnitude than the latter. IP also shows significant
effects, though less clearly at higher levels of
significance. Significance also tends to occur later
tor IP (at least at the 90 percent level), where one
would have less confidence in those results. In each
case, the level shock has a greater impact than the
slope shock, driven by the shifts in the entire curve.
We are able to get more granular within these
main categories. For structures, for example, we can
distinguish between residential and non-residential
structures.

13

Farés and Srour (2001).

14

We would note, however, that a stronger response from investment relative to other parts of the economy is consistent with

As a robustness check, we stopped the analysis at the pre-2014 oil price shock and pre-COVID-19. We find largely similar

results, though with slight differences: a stronger level factor effect (in the pre-oil price shock period), more periods of

insignificance from the slope factor (in both periods), and some significance (though still of small magnitude) from the

curvature factor (in the pre-oil price shock period). Still, these differences do not change our overall conclusions.

15

We acknowledge that tech firms have been able to achieve significant growth despite low/no profits, in part because of low

interest rates, which might imply a stronger effect of monetary policy on IP investment than the literature suggests.
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Figure 2: Investment Breakdown Results - M&E, Structures, and IP
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Source: Authors’ calculations.

'The results we found earlier for structures
investment following a monetary policy tightening
— namely, significance of the level and slope factors,
and none for the curvature factor (column 1 of
Figure 3) — are driven mainly by the residential
sector, which demonstrates the same pattern as
overall structures investment (column 2 of Figure
3). We also find significance for non-residential
structures in response to the level and slope factors
(column 3 of Figure 3) in the expected direction
(and sometimes with a larger point estimate),
though at a lower confidence level and/or with a
longer lag (the curvature factor response goes in an

unexpected direction). One possible explanation
for the more consistently significant effect for
residential structures is that it is easier to stop
spending on a housing development than on a new
pipeline or commercial building.

Our results differ from Farés and Srour (2001)
in that we find residential structure investment
responds first to a monetary policy shock, whereas
they find non-residential structure investment reacts
first, though they deem their result surprising as the
latter form of construction typically operates with
an implementation lag following a shock.

As discussed earlier, aggregate IP investment
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Figure 3: Investment Breakdown Results — Residential Versus Non-Residential Structures
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Notes: The graphs represent the cumulative percentage response of business investment to a monetary policy shock at each month following
the shock. The scale varies for ease of visual exposition. Dark shading represents 68 percent confidence intervals, and dashed lines represent
90 percent confidence intervals. Standard errors are calculated using a bootstrapping procedure.

Source: Authors’ calculations

shows weaker significance than structures and
M&E when facing a monetary policy shock,
consistent with the work of Crouzet and Eberly
(2019). However, others, including Ma and
Zimmermann (2023), document that monetary
policy can have a substantial impact on innovation
activity by influencing aggregate demand, expected
profitability, and financial market conditions. We,
therefore, break down IP investment into its major
components, namely R&D and software, to see

whether significance increases at the granular level.

'The level factor was most significant for IP, and
this result is largely driven by R&D investment

(Figure 4). These results are consistent with Ma and
Zimmermann (2023), who find a significant decline
in R&D investment following a monetary policy
tightening. Interestingly, although the curvature
factor has little significance on aggregate IP
investment, some effects emerge at a more granular
level, particularly a decline in software investment
(column 3 of Figure 4). One possible explanation
for this latter result comes from Déttling and
Ratnovski (2023), who show that firms facing
higher adjustment costs — such as those with a
large share of high-skilled labour — respond more

strongly to monetary policy. Firms investing in
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Figure 4: Investment Breakdown Results — R&D and Software
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Source: Authors’ calculations.

software rely heavily on specialized human capital,
tor which hiring and separation are costly and time-
consuming. This interpretation is consistent with
Kim and Kung (2017), who find that firms with
tewer redeployable assets, such as those dependent
on skilled human capital, are more sensitive to
economic shocks.

Another possible explanation is that medium-
term interest rates have a larger effect on software
investment because of the time it takes for software
companies to become profitable. Higher interest

rates raise discount rates, thereby lowering firms’

net—present values. Medium-term interest rates

matter more for the net-present values of firms

whose projected cash flows occur largely in the

future.

Grob and Zillig (2024) argue that leverage is

important in determining how much investment

will react to a monetary policy shock. Looking
at the United States, they find that, “When the

average firm has lower leverage and, therefore,

reduces its investment demand more strongly after a
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Figure 5: Primary Specification Results Controlling for Leverage
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errors are calculated using a bootstrapping procedure.

Source: Authors’ calculations.

contractionary shock,' the price of capital declines  shock and add it to equation (1). If aggregate
sharply, which incentivizes all firms regardless of
their leverage to invest relatively more, muting the
aggregate decline of investment.” For our purposes,
we ask whether leverage in the Canadian context

has any impact on business investment at the

leverage plays a significant role, we would

expect investment to respond significantly to

the interaction term. As Figure 5 shows, the

slope factor significantly dampens the decline in
investment following a monetary policy tightening
(i.e., investment from the interaction term
increases). This effect disappears quickly, and its
insignificance coincides with the significant drop

aggregate level.
We create an interaction term between leverage
and the factors that make up our monetary policy

16 This is because a lower-leveraged firm needs less debt and is, therefore, less likely to take it on when interest rates rise. A
more constrained firm has less of a choice.
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Figure 6: Primary Specification Results with Recession Dummy
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associated with the slope factor in the baseline
results (Figure 1). For the level and curvature
factors, the results do not differ significantly from
the baseline. Overall, we conclude that leverage has
only a minimal impact at the aggregate level on
how monetary policy affects business investment.

One explanation for this largely insignificant result
is that leverage varies too little over our sample
period to materially affect investment responses to a
monetary policy shock."”

Lastly, we add interaction dummies for both the
Great Financial Crisis (recession from November

Leverage over our period under analysis ranges from 0.78 to 1.14, with an average of 0.99 and a standard deviation of

0.07. We changed the definition of leverage as a robustness check to include a smaller portion of financial liabilities, which

generated little change in the results.



" C.D. HOWE INSTITUTE

16

2008 to May 2009, as per the C.D. Howe Institute’s
Business Cycle Council)® and the pandemic
(recession from March through April 2020, also per
the C.D. Howe Institute’s Business Cycle Council)
periods. Figure 6 shows the interaction term
following the monetary policy shock, which is a
way of seeing whether the results differ significantly
with and without the recession dummy. Our

results are similar to those of Peersman and Smets
(2005), specifically for the slope factor (which

has historically been the focus of the monetary
policy shock literature), showing an exacerbated
impact of monetary policy on aggregate investment
during recessionary periods. However, the level

and curvature factors have little to no significance,
consistent with Tenreyro and Thwaites (2016),
suggesting that the aggregate investment responses
to these factors do not change based on the stage
of the business cycle. Overall, the evidence is mixed
on whether recessions affect how monetary policy
impacts investment."

Industry Results

Figures 7 through 9 show how investment

across our 10 NAICS-based sectors (and in the
aggregate) respond to monetary policy shocks
driven by our three factors.? We observe substantial
heterogeneity. For the level factor, transportation,
services, real estate, mining, manufacturing,

finance, and construction move as expected (i.e.,
they fall following a monetary policy tightening),

with varying degrees of statistical significance

and magnitude. In contrast, retail, agriculture, and
(to a lesser extent) utilities do not respond in the
expected direction. Possible explanations for the
latter results include difficulties stopping investment
quickly (for example, in utilities), sensitivity to
commodity prices (particularly in agriculture), or
retail investment that relies more on incremental
projects, such as store refurbishments, that can be
financed more easily internally and are therefore
less sensitive to interest rates.?'

'The contraction in the finance sector remains
strong even after two years. One explanation is
the link between consumers’ sensitivity to higher
interest rates and their effect on credit demand,
which then leads to less investment in the finance
sector itself. From a policy perspective, this suggests
that policymakers may need to monitor finance-
sector dynamics closely, since monetary policy-
induced contractions might lead to prolonged
reductions in credit creation and, in turn, further
weaken real economic activity.

For the slope factor, transportation (with a
lag), services, real estate, mining, finance, and
construction are directionally consistent with
theoretical predictions, again with varying degrees
of significance and magnitude. However, retail,
manufacturing, and agriculture are not. Utilities are
a mixed bag.

'The results are very similar to those for the
level factor except for manufacturing. Since our
examination of the slope factor most closely
resembles earlier studies of monetary policy
shocks, we can compare our findings with the

18

See: C.D. Howe Institute. 2026. “Business Cycle Council.” https://cdhowe.org/council/business-cycle-council/. In Canada,

the Institute’s Business Cycle Council is widely recognized as the country’s recession-dating authority.

19

main results change. They do not.
20

We also do a robustness check where we simply dummy out the Great Financial Crisis and pandemic periods to see if the

We also run this exercise using quarterly data since we do not then have to interpolate the business investment data. While

there were some individual differences depending on the factor, the overall conclusion of heterogeneity in sectoral responses

to monetary policy shocks remains the same.
21

On the retail point, Lei (2025) argues that such firms have shorter investment cycles and lower capital requirements.

Meanwhile, Gilchrist and Zakrajsek (2012) make the case that investment responses to monetary policy are highly

heterogeneous and depend on firms’ exposure to external finance and capital intensity.
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Figure 7: Level Factor — By Industry
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the shock. The scale varies for ease of visual exposition. Dark shading represents 68 percent confidence intervals, and dashed lines represent
90 percent confidence intervals. Standard errors are calculated using a bootstrapping procedure.

Source: Authors’ calculations.

existing literature. Our results for construction
and utilities are consistent with those of Ganley
and Salmon (1997) for the UK but differ from
theirs for manufacturing and services. Hayo and
Uhlenbrock (1999) find significant differences in
timing and magnitude between manufacturing
and mining (as do we). Most of our sector-specific
results are also comparable to Ibrahim (2005),
who analyzes Malaysian data and similarly finds
that the agriculture and utility sectors are largely
unaffected by monetary policy, while construction,
finance, real estate, services, and manufacturing
sectors are highly responsive. While our results are

broadly similar in direction to prior work, statistical
significance is more limited. Again, the finance and
services sectors stand out for exhibiting the most
significant and long-lasting responses.

Lastly, for the curvature factor, which admittedly
appears inconsistent with theory at the aggregate
level, finance and construction fall as expected,
while transportation, services, real estate, mining,
manufacturing, and agriculture do not. Retail and
utilities are more mixed because they initially move
in one direction before reversing later in the period.

'The main point is that there is clear
heterogeneity across sectors and factors. Some
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Figure 8: Slope Factor — By Industry
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Source: Authors’ calculations.

sectors move as expected, regardless of the factor (e.g., finance and construction), while others do so much
less consistently (e.g., agriculture and retail). Still others, such as manufacturing and transportation, show
mixed responses.
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Figure 9: Curvature Factor — By Industry
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CONCLUSION AND POLICY 'This is the first paper to analyze heterogeneous
RECOMMENDATIONS Canadian sectoral investment responses using

these newly constructed shocks. This includes both
conventional and unconventional policy actions,
scheduled and unscheduled announcements, and
communications by senior Bank of Canada officials.
Understanding how the interest-rate term structure
affects investment decisions will support the

'This Commentary examined the effect of a more
comprehensive monetary policy shock series — one
that takes into account the entire yield curve —

on business investment, broken down at a more
granular sectoral level than past work. And, indeed,
we find a heterogeneous set of results.

'This matters for policymaking and the economic
literature in several ways. First, we believe our
monetary policy shock series provides new insights
into how monetary policy impacts investment.

central bank in its use of these tools and forms of
communication.

Second, to our knowledge, this paper provides
the first detailed empirical evidence on Canadian
sectoral monetary transmission on investment. No
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other study has examined Canadian investment
responses using post-2000 data, despite significant
changes in monetary policy implementation. We
also go beyond aggregate data and present the first
sector-by-sector analysis of monetary transmission
using granular firm-level data. This granular
approach uncovers further sectoral heterogeneity,
providing new insight into why monetary policy
affects some industries more strongly or more
persistently than others.

While the Bank of Canada implements a single
nationwide policy rate, our findings demonstrate
that monetary policy aftects industries unevenly.
'This heterogeneity is important for understanding
the transmission mechanism of monetary policy.
Knowledge of industry-specific sensitivities is
useful for economists seeking to build better models
and improve forecasting. Because the sectoral
composition of the economy changes over time,
the impact of monetary policy shocks on different
industries matters. Our results suggest that the
central bank can use this heterogeneity to better
understand the likely impact of monetary policy on
aggregate investment at any given point in time.

Similar to Ottonello and Winberry (2020),
our results are also of interest to policymakers
concerned about the distributional implications of
monetary policy across industries. Furthermore,
the findings help identify potential financial
vulnerabilities and regional economic impacts.
Industry heterogeneity implies regional
heterogeneity in monetary policy effects. Provinces
with greater exposure to interest-sensitive
industries may experience larger economic
fluctuations following monetary policy changes.
Policymakers should be aware of these regional
differences. Because monetary policy cannot target
specific sectors, policymakers should consider
complementary fiscal and structural policies to
mitigate disproportionate adjustment costs borne by
highly interest-sensitive industries while allowing
the Bank of Canada to focus on its inflation-control
mandate.
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