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1 Parameterization of the Theoretical Model

In order to solve the model numerically, we simplify the model by assuming that all type-Γ goods

share the same price, i.e., p1 = p2. Parameters are detailed in the following table.

Table A: Model Parameters

Parameter Explanation Target

β = 0.99 Standard in the macro literature -
z = 1 Normalized -
a1 = 0.5357 Type-1 firms’ R&D productivity R&D to non-R&D worker wage ratio = 1.5
a2 = 0.4556 Type-2 firms’ R&D productivity High-perf. to low-perf. firm worker wage ratio = 1.1
α = 0.5 Decreasing return to scale in prod function -
p0 = 1 Normalized before-shock type-N goods price -
p1 = p2 = 5.6 Type-Γ goods prices Before-2001 low-IC to high-IC goods price=5.6
p′0 = 0.7 After-shock type-N goods prices After-2001 high-IC to low-IC goods price ratio relative to before-2001 ratio=0.7
φ = 1 Normalized for labor adjustment cost -
φ′ = 5 For comparison: higher labor adjustment cost The increase of R&D workers in Denmark is about 3 times as that in Portugal
s = 0.075 Separation rate Hobijn and Şahin (2009)
η = 0.5 Worker bargaining power -
bn2 = 0.4680 Unemp. benefit for type-2 firms’ prod workers 83% of low-perf. firm production workers’ wages
bn1 = bn2 × 1.1 = 0.5148 Unemp. benefit for type-1 firms’ prod workers High-perf. to low-perf. firm worker wage ratio = 1.1
bγ1 = bn1 × 1.5 = 0.7722 Unemp. benefit for type-1 firms’ R&D workers R&D to non-R&D worker wage ratio = 1.5
bγ2 = bn2 × 1.5 = 0.7020 Unemp. benefit for type-2 firms’ R&D workers R&D to non-R&D worker wage ratio = 1.5

Notes: The targeted statistics are averages from various data sources. The targeted wage statistics come from the
“Integrated Database for Labor Market Research” (IDA) database. The targeted price statistics are from Statistics of
Denmark’s Industry Sales of Goods. The targeted unemployment benefits are from OECD. High-IC goods are products
exposed to high import competition (import competition above 75th percentile), and low-IC goods are products exposed
to low import competition (import competition below 25th percentile).

In the comparative static exercise, we increase the labor adjustment cost parameter φ while leaving

all other parameters unchanged and compare to the benchmark economy. Figure A1 plots the result

differences across the two economies for type-1 firms. The differences for type-2 firms are similar and

are not plotted here for brevity. With higher labor adjustment cost, type-1 firms have lower production

and share of R&D workers than the benchmark economy both before and after the trade shock, as

well as smaller increases in R&D output in response to the trade shock.

Figure A1: Transition Path for Type-1 firms with Higher Labor Adjustment Costs

Notes: Horizontal axis is time period. The trade shock happens at t = 0.
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2 Additional Empirical Results

Table A-0: Share of R&D Workers and Innovation by Firm-Type

Incumbent Firms Newly Established Firms Exiting Firms

Year R&D Workers

1995 0.018 - 0.018
1996 0.021 0.017 0.015
1997 0.022 0.018 0.015
1998 0.023 0.018 0.015
1999 0.022 0.019 0.017
2000 0.019 0.017 0.016
2001 0.018 0.019 0.019
2002 0.017 0.018 0.020
2003 0.013 0.015 0.013
2004 0.012 0.014 0.011
2005 0.012 0.013 0.012
2006 0.013 0.015 0.011
2007 0.015 0.016 0.015
2008 0.016 0.018 0.014
2009 0.017 0.018 0.012
2010 0.025 0.025 0.020
2011 0.026 0.026 0.021
2012 0.027 0.028 -

Incumbent Firms Newly Established Firms Exiting Firms

year Intensive Margin of Innovation

1995 0.007 - 0
1996 0.005 0 0
1997 0.006 0 0
1998 0.007 0 0.009
1999 0.009 0 0.009
2000 0.005 0.001 0.015
2001 0.006 0.001 0.002
2002 0.008 0.001 0.002
2003 0.005 0.002 0.002
2004 0.006 0.002 0.003
2005 0.007 0.004 0.003
2006 0.008 0.005 0.004
2007 0.01 0.006 0.005
2008 0.012 0.005 0.007
2009 0.007 0.007 0.009
2010 0.009 0.015 0.005
2011 0.012 0.009 0.004
2012 0.01 0.008 -

Notes: Incumbent firms are firms that are active from 1995 through
2012. Newly established firms are firms that enter the market over the
sample period. Exiting firms are firms that exit the market over the
sample period.
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