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The US state-level wood product-based bilateral trade balances with Canada under the protectionist US trade policy,
COVID-19, and economic policy uncertainty

Abstract: The US-Canada wood product trade is a longstanding dispute due to protectionist high-
tariff policies, further exacerbated by COVID-19 restrictions on US production and exports. This
study investigates the J-curve effect at the US state level, revealing that only 11 US states support
the asymmetric J-curve for wood products, whereas 10 US states support the asymmetric inverse
J-curve (shown in Appendix 2). Furthermore, high tariffs imposed by the US improved trade
balances for only 3 states, implying that the high-tariff policy did not enhance the US wood-based
trade balance with Canada.
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I. Introduction

As a building block of the US economy, the wood industry generates about 4% of the US
manufacturing GDP with $300 billion in production (BEA 2022). Furthermore, according to the
American Forest and Paper Association (AF&PA), this industry employs approximately 950,000
people and is among the top 10 employers in the manufacturing industry in 45 US states (AF&PA
2021). On the other hand, since US production alone is insufficient to meet domestic demand, the
deficit is met by the world’s largest wood producer, i.e., Canada. Fifty-six percent of wood
products imported by the USA in 2021 were of Canadian origin. While USA wood imports from
Canada increased by 192% from 2008 to 2021, USA exports to Canada in the same period
increased by only 14% (CB 2022). Therefore, these deficits have brought the world’s largest and
most enduring trade dispute and, thereby, wood trade protectionist policies by the US government
in recent decades. On the other hand, in the period of the CUFTA (Canada-USA Free Trade

Agreement) signed in 1989 and NAFTA (North American Free Trade Agreement) with the



The US state-level wood product-based bilateral trade balances with Canada under the protectionist US trade policy,
COVID-19, and economic policy uncertainty

participation of Mexico in 1994, Canada’s wood product exports to the USA dramatically
increased (Weinstein 2004; Rao et al. 2004).

The 1996 and 2006 US-Canada Softwood Lumber Agreements (SLA) are two of these
protectionist policies to support the US domestic industry. With these agreements, the US
government applied export charges and quota limitations on Canadian lumber products (Hoover
and Fergusson 2017; Johnston and van Kooten 2017; Parajuli et al., 2018). As a result of the
protectionist policies of the Trump administration in 2017, Canadian wood products were also
exposed to high tariffs imposed at an average of 26.75% (Johnston and Parajuli 2017; Beaulieu
and Whittaker 2021). Some empirical studies have tested the impacts of US protectionist policies
on the US domestic wood industry. However, there is no clear picture of whether these policies
benefit this US industry. For example, Song, Chang, and Aguilar (2011) applied the two-stage
least squares approach and found that protectionist policies have no effect on reducing imports
from Canada. Baek (2012) applied the fully modified ordinary least squares (FMOLS) procedure
by Phillips and Hansen (1990) and found that the 2006 SLA restricted wood product imports to
the US Nagubadi and Zhang (2013) used the ordinary least squares (OLS) and cointegration
frameworks and found that protectionist policies by the US government reduced imports from
Canada. However, Parajuli et al. (2018) applied the Dickey—Fuller generalized least squares (DF-
GLS) test and found that export tax under the 2006 SLA had minimal effects on US-Canada trade.

On the other hand, due to the shortage of supply resulting from the COVID-19 pandemic,
Canada has also reduced its wood production (Stanturf 2020), causing price hikes amounting to
300% in the US (Stanturf 2020; Zhang and Stottlemyer 2021; Kooten and Smitzh 2022).
Therefore, the export-import restrictions that came with protectionist policies and the harmful

effects of the pandemic on the volume of wood products made the wood product-based bilateral
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trade balances of these two countries truly critical. This is because a sustainable and manageable
wood product-based bilateral trade balance can be considered a sustainable and manageable wood
product-based trade policy for a country. Another effect of COVID-19 and declining global
international trade-capital flows is increasing volatility in exchange rates (Qin, Zhang, and Su
2020; Iyke 2020; Narayan 2020; Stanturf 2020; Feng et al. 2021). For example, in the period from
the first COVID-19 case in March 2020 to March 2022, the US dollar depreciated by
approximately 11% against the Canadian dollar (FED 2022).

In line with the evaluations made so far, both the importance of the sustainability of wood
product-based bilateral trade balances and the fluctuations in exchange rates indicate that it would
be beneficial for a J-curve! hypothesis test to be conducted between these two countries. Therefore,
we test the wood product-based J-curve hypothesis for the US with Canada in this study. However,
this study differs from all J-curve studies® conducted in relevant literature between the US and
Canada because, for the first time, this hypothesis is tested at the US state level rather than the
country level. The necessity of performing a J-curve test at the US state level is threefold. First,
US states have different scale economies (gross state products: GSP), and populations (consumers-
suppliers) may require a state-level rather than country-level test. Second, to some extent, the US
state system allows state policymakers/governors to make some independent economic and
administrative decisions (taxation, financing, budgeting, and regulations) that can change the
prices of exported/imported wood products. These price changes can affect US states’

export/import volumes and trade balances, which means that policymakers/governors cannot

! The J-curve hypothesis postulates that the trade balance will first deteriorate after devaluation and then improve
with decreasing imports and increasing exports. For detailed information, refer to Magee (1973).

2 Rose and Yellen (1989), Johansen and Juselius (1990), Bahmani-Oskooee and Brooks (1999), Bahmani-Oskooee
and Ratha (2004), Baek (2007), Hsing and Sergi (2010), Bahmani-Oskooee and Fariditavana (2016), Bahmani-
Oskooee and Fariditavana (2020).


https://link-springer-com.ezproxy.lib.usf.edu/article/10.1007/s11079-015-9369-5#auth-Hadise-Fariditavana
https://link-springer-com.ezproxy.lib.usf.edu/article/10.1007/s11079-015-9369-5#auth-Hadise-Fariditavana
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change the nominal exchange rate between the US dollar (USD) and the Canadian currency
(CAD); but in practice, they can change the real exchange rates of US states through the prices of
exported/imported wood products. Third, the US regularly collects and publishes state-level
exports and imports data over a long time period. In the following section, the study’s empirical

model and methodology are presented.

II. Empirical model and methodology

For the empirical model of this study, we pursue the following steps and methodologies. We first
present the following most frequently used reduced-form bilateral trade balance model in Equation
1. This model relates the exchange rate between the USD and CAD and both countries’ income
levels to the US bilateral trade balance with Canada. We also include both countries” COVID-19
cases in this model since we assume that this pandemic, as a game-changer variable, directly
affects the US-Canada bilateral trade balance. Second, we rely on Bahmani-Oskooee and
Fariditavana’s (2016) asymmetric J-curve hypothesis approach, which was empirically
introduced/tested by these authors. This methodology was constructed on the nonlinear

autoregressive distributed lag (NARDL) model by Shin, Yu, and Greenwood-Nimmo (2014):

SWX

W = ao + al.SEUSt + azECANt + agRERCAD_USDt + a4 EPUUSt + as EPUCANt

+ agSCovid19ys, + a7 Covid19cyy, +agDrarirr + & (D

To make the text below easier to read and understand, we use Montana as an example US
state. In Equation 1, SWX/SWM is a US state (Montana) wood-based bilateral trade balance with

Canada, and it is defined as this state’s (Montana’s) exports of wood products to Canada over this
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US state’s imports of wood products from Canada (S, X, M, and W are the US state, exports,
imports, and wood products). SE;s and E.4y are the number of persons employed, as a proxy of
the real GDP or industrial production index (IPI), in Montana and Canada, respectively, since

Montana’s monthly GDPs and IPIs are not published, like those of other US states. RER-ap_usp

is the real exchange rate between the USD and CAD. RER ap—_ysp = W. NEX is the
us

nominal exchange rate, defined as units of USD per CAD. CPI;4y and CPI;g are Canada’s and
the US’s country-level consumer price indexes (CPIs). EPUys and EPU.,y are the EPU
(economic policy uncertainty) indexes for the US and Canada, respectively. SCovid19ys and
Covid19.4y are US state-level and Canada country-level numbers of reported COVID-19 cases,
respectively. Drgrirr is the dummy variable representing the tariff increased by the Trump
administration in May 2017.

We expect the sign for a; to be negative since a rise in SEy; g (Montana’s income) will lead
to an increase in Montana’s imports of wood products from Canada, which, in turn, will worsen
SWX/SWM for this US state. We expected the sign of a, to be positive since a rise in E¢yy
(Canada’s income) will lead to an increase in Montana’s exports of wood products to Canada,
which, in turn, will improve SWX/SWM for this state. We expect as to be positive since real
depreciation in the USD (increase in RER) will increase Montana’s exports to Canada, and,
thereby, improve SWX/SWM. We expect signs a,, @s, g, @7, and agto be either positive or
negative since changes in the EPU index and tariffs may worsen or improve Montana’s bilateral
trade balance with Canada.

The concept of uncertainty in economics plays a vital role in John Maynard Keynes’ (1936)
General Theory of Employment, Interest, and Money. Since then, many economists have focused

on its effects on various aspects of the economy, ranging from consumption expenditures
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(Bernanke 1983; Pastor and Veronesi 2012) to investment expenditures (Wellman 2017; Kim and
Kung 2017), and from economic growth (Balcilar, Gupta, and Segnon 2016; Zhu and Yu 2022) to
exports (Grier and Smallwood 2007). The COVID-19 pandemic is also a factor that increases
uncertainty in the economy (Caggiano, Castelnuovo, and Kima 2020; Sharif, Aloui, and Yarovaya
2020; Ahir, Bloom, and Furceri 2020). In addition, the effects of uncertainty can be asymmetric,
contrary to expectations (symmetric). For example, increases in economic policy uncertainty can
also increase a country’s exports, while reduced uncertainty can decrease a country’s exports and
increase its imports. Therefore, the signs of a,, as, a4, and a; can be either positive or negative.
Mathematically, if one country’s trade balance improves, the other’s trade balance worsens, as the
study’s dependent variable is the bilateral trade balance. Hence, in this study, we examine the
effects of uncertainty and COVID-19 on trade balances and attempt to determine the signs
(directions) of this effect. The pandemic's effects may differ in the trade balance of these two
countries, where Canada is the largest producer, and the U.S. is the largest importer of wood
products. Therefore, the expected sign for as is to be either positive or negative since increases in
tariffs on wood products may improve or worsen SWX/SWM.

It also should be noted that the nonlinearity (asymmetry) of macroeconomic variables and
processes has been recognized as a vital aspect of social science research for a long time.
Asymmetry, which is deeply related to the human condition, means that a sudden and violent
uptrend is usually replaced by a downtrend, while a downtrend is usually not replaced by an
uptrend with such a sharp turning point, as Keynes pointed out in his famous before mentioned
book (1936, 314). However, most theoretical and empirical models are studied linearly, ignoring
potential nonlinearity in the models. Nonetheless, researchers such as Shin, Yu, and Greenwood-

Nimmo (2014), as well as Kahneman and Tversky (1979) and Shiller (1993, 2005), have advocated
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for the use of nonlinear approaches in economic models. Increasing economic uncertainty may
cause economic agents such as central banks, investors, and consumers to behave asymmetrically.
This may cause macroeconomic variables to exhibit an asymmetrical structure.

For this study, the NAICS (North American Industry Classification System) 3213 coded
product (Wood Product Manufacturing) is used for the 50 US states. Nine US states, namely,
Alaska, Delaware, Hawaii, Kansas, Nevada, New Mexico, Rhode Island, South Dakota, and
Wyoming, were excluded from the analysis since there were no regular data available for them.
US state-level export and import data have been published regularly since only 2008. Therefore,
we used monthly data between 2008M1 and 2021M11. In addition, we used the monthly number
of persons employed as a proxy for the real GDP or industrial production index (IPI) since these
two variables are not published monthly at the US state level. The reasoning that makes it possible
to use this proxy variable in the model is presented below.

First, according to the US National Bureau of Economic Research (NBER) committee,
using real GDP may cause some interpretation problems in reflecting the true state of economic
activity. This is because the calculation of this variable uses different price measurement
methodologies, such as the Consumer Price Index (CPI) and Producer Price Index (PPI), ignoring

the quality of products/services produced. Therefore, the real GDP may distort the real values of

3 Industries in the Wood Product Manufacturing subsector manufacture wood products, such as lumber, plywood,
veneers, wood containers, wood flooring, wood trusses, manufactured homes (i.e., mobile homes), and prefabricated
wood buildings. The production processes of the Wood Product Manufacturing subsector include sawing, planning,
shaping, laminating, and assembling of wood products starting from logs that are cut into bolts, or lumber that then
may be further cut, or shaped by lathes or other shaping tools. The lumber or other transformed wood shapes may also
be subsequently planed or smoothed, and assembled into finished products, such as wood containers. The Wood
Product Manufacturing subsector includes establishments that make wood products from logs and bolts that are sawed
and shaped, and establishments that purchase sawed lumber and make wood products. With the exception of sawmills
and wood preservation establishments, the establishments are grouped into industries mainly based on the specific
products manufactured (BLS 2022a).
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GDP. For this reason, in recent years, the NBER committee has also used the number of persons
employed besides the industrial production index (Feldstein 2017). The second reason for using
this proxy variable is supported by the basic principle of Okun’s law.* Okun (1963), in his
experimental study, found an inverse statistical relationship between GDP growth and
unemployment. The last reason for using the number of persons employed is based on the
calculation of GDP because, for most families, the source of consumption expenditure is wages
earned from their jobs. In addition to this, consumption expenditure in the economy makes up the
largest GDP share, namely, 70% for the US and 60% for Canada (BEA 2022; GC 2022b). Monthly
state-level exports and imports flows between 2008M1 and 2021M11 were obtained from the US
Census Bureau (CB 2022). Nominal exchange rates and CPIs were obtained by the Federal
Reserve Bank of St. Louis. The numbers of persons employed® in the US and Canada were
obtained from the US Bureau of Labor Statistics (BLS 2022b) and the Organization for Economic
Co-operation and Development (OECD 2022), respectively. The number of US state-level and
Canada country-level COVID-19 cases per 100,000 population were obtained from the CDC
(2022) and GC (2022a), respectively. The EPU index data, created by Baker, Bloom, and Davis

(2016), were obtained from policyuncertainty.com.

4 Okun (1963) found that for every 1% point of economic growth above the average growth rate (2.25), unemployment
would decrease by 0.5%.

> The Bureau of Labor Statistics (BLS) and the Organization for Economic Co-operation and Development (OECD)
define employed persons as persons 16 years and over in the civilian noninstitutional population who, during the
reference week, (a) did at least one hour of work as paid employees; worked in their own business, profession, or on
their own farm, or worked 15 hours or more as unpaid workers in an family-owned enterprise; and (b) persons not
working but who had jobs or businesses from which they were temporarily absent due to various personal and
employment conditions or reasons. Each employed person is counted only once, even if he or she holds more than one
job. Excluded are persons whose only activity consisted of work around their own house (painting, repairing, or own
home housework) or volunteer work for religious, charitable, and other organizations (BLS 2022b; OECD 2022).
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Before applying the NARDL model, we first decompose the real exchange rate (RER) into
its USD depreciation (DEP) and appreciation (APR) fractions. For the decomposition, we apply
the partial sum process in the forms of DEP, = ¥, _; ARER{sp_ysp, = Zi=1 max(ARER¢ap_ysp,, 0)
and APR; = X% ARERZ4p_ysp, = 2b=1 min(ARERcap_ysp ., 0)-

Following the decomposition process, we form the NARDL model with the two exchange
rate variables DEP and APR in Equation 2. SBTB in this model represents a US state’s wood-based
bilateral trade balance with Canada (SWX/SWM). The structural breaks procedure of Bai and
Perron (2003) is incorporated into the NARDL model through dummy variables. Dgp;, represents
it" dummy variable for i*" structural break. In the Bai and Perron (2003) procedure, a maximum
of three breaks were allowed, and i (1,2,3) can take values that vary according to the number of

structural breaks determined in the model for the relevant US state. In this study, we will use the

NARDL model for 41 US states.

ASBTBUS—CANt = 0(0 + (leBTBUS_CANt_l + astUSt_l + a3ECANt_1 + a4DEPt_1 + asAPRt_l + a6EPUUSt_1

P1 b2 p3
+ (X7EPUCANt_1 + agk ASBTBUS—CANt_k + Z agk ASEUSt_k + Z alok AECANt_k
k=1 k=0 k=0
127 Ps Pe p7
+ Z 115 DEP,_ + Z @12k APRy_j + Z a3, EPUys,_, + Z Q14 EPUcyn,_,
k=0 k=0 k=0 k=0
+ a;55Covid19ys, + a;6Covid19c4y, + a17DTarifft+a18iDSBit + & 2
In Equation 2, we obtain normalized long-run coefficients by DEP; = —a,/a; and
APR; = —as/a,. When determining the long-term effects of changes in incomes and economic

policy uncertainties on SBTBys_can,, We take into account the signs and significances of

normalized coefficients —a,/a,,—a3/a;, —ag/a;, and —a,/a;. COVID-19, tariffs, and
structural breaks were evaluated as dummy variables and added to the analysis as fixed

10
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regressors. In this equation, 45, a4, @17, and aqg; represent the effects of COVID-19, tariffs,
and structural breaks on SBTBys_can,.- When deciding the short-run and long-run asymmetries
of DEP and APR, we apply the Wald test (Wsz and W;g) by testing Ziio ay1x DEP;_j, =
Ziio 12k APR;_) and —a,/a; = —as/a; (Bahmani-Oskooee, Bose, and Zhang 2019;
Bahmani-Oskooee and Karamelikli 2020; Ongan, Karamelikli, and Gocer 2022).

For evidence of the asymmetric J-curve hypothesis for a US state, we, first, must find a
cointegration relationship for this US state. In the next step, following a negative or insignificant
estimation of the real exchange rate (DEP, APR) in the short run (Rose and Yellen 1989), the
estimated sign of either —a,/a; (DEP) or —as/a; (APR) must be significant and positive on
BTB in the long run (Bahmani-Oskooee and Fariditavana 2016). If the coefficient of the real
exchange rate (POS and/or NEG) is positive or insignificant in the short run but negative and
significant in the long run, this will imply the asymmetric inverse J-curve (Bahmani-Oskooee,
Harvey, and Halicioglu 2021; Bahmani-Oskooee and Nouira 2021; Bahmani-Oskooee and
Karamelikli 2022).

Before the NARDL analysis, the series’ stationary is tested by Kapetanios’s (2005) unit
root test with multiple structural breaks. Kapetanios (2005) allows up to m number of structural
breaks in the series and determines structural breaks endogenously.

Suppose the dependent variable is found to be 1(0) in the unit root test. In that case, the
existence of cointegration should be examined with the Sam, McNown, and Goh (2019) AARDL
(augmented autoregressive distributed lag) method. Therefore, in this study, the existence of a

cointegration relationship will be examined with three separate tests as, Fpesqran> tresaran, and

FSam-

11
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i. According to the bounds testing of Pesaran, Shin, and Smith (2001), the Fposqrqn test is
performed by applying a constraint to the coefficients of the one-term lagged values of the
level values of all dependent and independent variables used in the analysis. Considering the
coefficients in Equation 2, the null hypothesis of this test can be written as “Hy: a; = a, =

a3=a4=a5=a6=a7=0,’.

ii. In the same study of Pesaran, Shin, and Smith (2001), the t-test (tpesqaran) can be applied to
the coefficient of the one-term lagged value of the level value of the dependent variable used
in the analysis. Considering the coefficients in Equation 2, the null hypothesis of this test is

HO: 0{1 = O-

iii. According to Sam, McNown, and Goh (2019), the Fs,,, test is performed by applying a
constraint to the coefficients of the one-term lagged values of the level values of all the
independent variables used in the analysis. Based on the coefficients in Equation 2, the null

hypothesis of this testis “Hy: @y, = a3 = a4 = a5 = ag = a; =07,

To decide that there is a cointegration relationship between the series in the AARDL method, all

three hypotheses listed above must be rejected (Sam, McNown, and Goh 2019).

ITI. Empirical findings

The estimates of the NARDL model in testing the wood-based asymmetric J-curve hypothesis for
41 US states are reported in the tables below. The Kapetanios (2005) unit root test with multiple
structural breaks results are reported in Table 1. Crossed out US states in Table 5 imply that there
are no long-term cointegration relationships. Therefore, no J-curve test or long-run asymmetric

effects can be performed for these states. Sections A and B in Table 8 report US states with

12
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asymmetric effects, and Sections C and D report the US states supporting the long-run asymmetric

J-curve and asymmetric inverse J-curve hypotheses.

Table 1

According to the results in Table 1, EPU;4y and EPUyg series of common variables were
found to be I(0), while DEP, APR, and E4y series were found to be I(1). The SEy¢ series is 1(0)
in some US states and I(1) in others. On the other hand, the dependent variable SBTB series is I(1)
for Idaho and Oregon and I(0) for other states. Therefore, for US states where the dependent
variable is I(0), instead of the traditional bounds test and ARDL methods, Sam, McNown, and
Goh’s (2019) AARDL method should be used for the cointegration test. Tables 2 and 3 report the

results of the short-run NARDL model estimation for DEP and APR.

Table 2

Table 3

The structural break dates in the regression model, determined by Bai and Perron’s (2003)

procedure, are reported in Table 4.

Table 4

Structural break dates determined in Table 4 show that the 2008 global financial crisis, the COVID-

19 pandemic in 2019, and the 2017 high-rate tariffs of the Trump administration on Canadian

13
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wood products caused a large number of structural breaks. Tables 5 and 6 report the long-run

estimation results and diagnostics of the NARDL model.

Table 5

Table 6

As explained in the empirical methodology section, to decide the existence of a
cointegration relationship in the AARDL approach, a US state must pass all three Fposarans
tpesaran, and Fsqpm, tests (Sam, McNown, and Goh 2019, 136). Hence, there are no cointegration
relationships for 17 US states: CO, FL, ID, MA, MD, MN, NC, ND, NE, OH, OR, PA, TX, VT,
WA, WI, and WV. For example, both Fposaran and tpeseran tests detected the cointegration
relationship for Wisconsin (WI), while the third test, Fg,,,,, could not. Therefore, according to Sam,
McNown, and Goh (2019), cointegration does not exist in this case. Hence, the findings of those
17 states were not interpreted. Table 7 reports the number of improvement/worsening effects of
the model’s variables on the US states’ bilateral trade balances and asymmetric effects/asymmetric
J-curve. Finally, in Table 8, we report the US states’ names that have asymmetric J-curves and
asymmetric inverse J-curves.

Table 7

Table 8

14
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The NARDL model test results in Table 5 indicate that the long-run wood products-based
asymmetric J-curve hypothesis is supported by only 11 US states, namely, AR, AZ, CA, IA, IL,
ME, MS, NH, NJ, TN, and VA (shown in Section C of Table 8). This could be interpreted to mean
that these US states have long-term wood products-based sustainable trade policies with Canada
since their bilateral trade balances (BTBs) improve in the long run, supporting the J-curve. At the
same time, this can mean that these states will be more advantageous compared to other US states
in terms of possible wood product shortages in the future.

On the other hand, the same test results in Table 5 indicate that the long-run wood products-
based asymmetric inverse J-curve hypothesis is supported by 10 US states, namely, AL, CT, IN,
KY, LA, MO, MT, OK, SC, and UT (shown in Section D of Table 8). This can be interpreted that
the changes in the real exchange rate improve the wood trade balance of these US states with
Canada in the short run but worsen in the long run.

Sections A and B of Table 8 report US states that have asymmetric effects of USD
depreciation (DEP) and appreciation (APR) on BTBs. Asymmetric effects are defined as the
presence of DEP and APR coefficients of different sizes or different signs. For example, both DEP
and APR worsen the wood products-based BTB for Alabama (AL). On the other hand, while
appreciation improves the wood products-based BTB for New York (NY), depreciation worsens
it asymmetrically in a nonlinear manner.

Concerning the effects of changing exchange rates between USD and CAD, while
depreciation (DEP) of the USD improves wood products-based bilateral trade balances (BTBs) for
four US states, namely, AR, AZ, IL, and MS, the same change in the USD worsens wood products-
based BTBs for 12 US states, namely, AL, CT, IN, KY, LA, MI, MO, MT, NY, OK, SC, and UT.

This means that the expected improving effect of DEP cannot be detected in these 12 states, which

15
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may be interpreted to mean that these are not USD-depreciated sensitive US states and cannot
increase their exports or decrease their imports of wood products.

On the other hand, while appreciation in the USD worsens wood products-based bilateral
trade balances (BTBs) for only four US states, namely, AL, MO, MT, and SC, the same change in
the USD improves BTBs for 12 US states, namely, AR, AZ, CA, 1A, IL, ME, MS, NH, NJ, NY,
TN, and VA. Therefore, it should be noted that the current Federal Reserve System’s (FED) tight
monetary policy, based on higher interest rates, may potentially lead to appreciation of the USD,
and thereby worsen the wood products-based trade balances of LA, MI, and WV, because we
found that the appreciation in the USD worsened BTBs for these states. Another note is that the
current Russia-Ukraine war may affect US-Canada wood products-based bilateral trade balances
since Russia is one of the world’s largest wood exporters. Regarding the effects of the number of
persons employed, as the proxy for income, on US states’ BTBs, while an increase in Canada’s
income (E4y) worsens wood products-based BTBs for only two US states, namely, IL and VA,
the same change in this variable improves the same BTBs for 14 US states, namely, AL, CT, GA,
IN, KY, ME, MI, MO, MS, MT, NY, OK, SC, and TN.

On the other hand, while an increase in US income (SEys) improves the wood products-
based BTBs for only seven US states, namely, AR, AZ, IA, IL, ME, NJ, and VA, the same change
in this variable worsens said BTBs for seven US states, namely, IN, MI, MO, MT, OK, SC, and
TN. The effects of US state-level and Canada country-level income levels (SEys, Ecay) on US
states’ BTB can be seen in two maps in the online Appendix. While red-coloured US states in Map
A indicate that increases in these states’ income worsen their wood products-based BTBs, green-
colored US states indicate that these increases improve their BTBs. The same explanation goes for

Canada’s income increases (Ec4y) in Map B. While yellow-colored US states indicate that the
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coefficients SEys and E-4y of these US states are insignificant, gray-colored US states indicate
that they are not included in this study or do not have cointegration relationships. Due to a lack of
data, US states not included in the study are Alaska, Delaware, Hawaii, Kansas, Nevada, New
Mexico, Rhode Island, South Dakota, and Wyoming.

Regarding the effects of higher tariffs (Drqrir) imposed by the US government in 2017,

while increases in tariffs improved wood products-based BTBs for three US states, namely, IN,
KY, and SC, the same high tariffs worsened it for only one US state, namely, ME.

Regarding the effects of the US EPU index (EPUys) on the US BTBs, while increases in
the US EPU index worsen the US wood products-based bilateral trade balances (BTBs) for AL,
AR, IL, ME, MO, MS, MT, OK, and UT, the same changes in this index improve the BTBs for
AZ, CT, and NY. The worsening effect of the increasing economic policy uncertainty in the US
on the US trade balance is more than the improvement effect of this uncertainty.

On the other hand, while increases in the Canadian EPU index (EPU.,y) improve the
BTBs for AR, GA, IN, MS, MT, OK, SC, and UT, the same changes in this index worsen these
balances for only NY. Contrary to the US EPU index, the improvement effect of Canada’s EPU
index on the US trade balance is more than the worsening effect of this uncertainty. Lastly, while
the COVID-19 pandemic in Canada (Covid19,4y) improved the wood products-based BTB only
for AR, the same pandemic in the US (SCovid19ys) improved it for five US states, namely, GA,

ME, MT, NY, and SC.

IV. Conclusion and policy implications
The protectionist trade policies with high tariff rates implemented by the US government for

Canadian wood products in 2017 and the COVID-19 pandemic restricted the production and,
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therefore, the export of wood products of the US for domestic needs. While all these make the
bilateral trade balances based on US-Canada wood products essential, they also require that these
balances be sustainable and manageable for the US economy. Hence, the bilateral trade balances
(BTB) remind us of the need for J-curve hypothesis testing to understand whether the BTB of the
US with Canada is controllable and manageable/sustainable for wood products. This is usually a
country-level test topic in relevant literature, but it should also be considered as a state-level test
to be performed for the US. This is because the US state system, to some degree, allows US states’
policymakers to make state-level economic decisions (changing tax rates, budgeting) and create
regulations that may change the prices of export/import wood products and, thereby, the volumes
of states’ exports/imports.

Therefore, this is a first-time study aiming at testing the wood products-based J-curve
hypothesis for the US with Canada at the US state level, differing from all previous country-level
testing studies in relevant literature. Empirical information signals that the dispute may continue
in the next period as well since we could verify the wood product-based J-curve hypothesis for
only 11 US states. Therefore, only these states’ policymakers’ wood products-based trade policies
with Canada improve their wood products-based bilateral balances in the long run. This, to some
degree, can be interpreted to mean that these US states’ policymakers have more manageable and
enduring bilateral trade policies with Canada compared to the 30 US states that do not verify this
hypothesis. From this perspective and in view of policy implications, these 30 US states’
policymakers should review their wood product-based bilateral trade policies with Canada in
regard to future wood product shortages and export/import restrictions. In addition, the findings of
this study highlight the need for future US state-level J-curve testing studies using different

methodologies concerning other major export/import products.
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