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Abstract
Drawing upon recent studies that empirically estimate both the benefits and costs of trade, this paper
addresses a simple and important question: By how much do the benefits of increased global trade
outweigh the costs? To the best of our knowledge, this is the first attempt to answer this question at
global and World Bank income-grouping levels using empirically estimated relationships from the
trade cost literature. Using a structural gravity model, we simulate changes in three primary trade
constraints: a 10% reduction in tariff levels, a 10% reduction in effective distance, and a 10% increase
in free trade agreement depth. The projection leads to a roughly 5% increase in global trade by value.
Our model suggests that increased trade has an incredibly high benefit–cost ratio (BCR) for the
developingworldwith an order-of-magnitude estimate for low- and lower–middle-income countries of
100 and for upper–middle-income countries of 50. However, the BCR for high-income countries is
substantially lower, with a value closer to 5. Overall, the results suggest that free trade leads to
substantial net benefits globally, generating US$ 700 billion in benefits (0.83% of global GDP) andUS
$ 100 billion in costs (0.12% of global GDP) in the first year, a differential that grows over time.
Sensitivity analyses suggest that our BCRs are on the lower end of a plausible range. The results point
to the incredible value of free trade, particularly for developing countries, and reiterate the importance
of considering distributional impacts when implementing trade reforms.

1. Introduction

A fundamental tenet of economics is that trade between nations is beneficial for society.
While there are strong theoretical reasons for this assertion, a debate on the magnitude of
benefits from increased trade has existed for decades. Coinciding with a rapid increase in
trade liberalization globally, substantial cross-country empirical work in the 1980s and
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1990s reported positive relationships between trade openness (or trade volumes) and growth
(Feder, 1983; Balassa, 1985; Esfahani, 1991; Dollar, 1992; Harrison, 1996; Frankel &
Romer, 1999). These studies were critiqued as suffering several methodological shortcom-
ings including omitted variable bias and improper controls for endogeneity (Edwards, 1993;
Rodríguez & Rodrik, 2001).

More recent research across countries has attempted to address these critiques using
improved identificationmeasures such as natural experiments (Feyrer, 2021) and instrumental
variable design (Feyrer, 2019). These papers have identified positive and significant income
impacts from increased trade. For example, Feyrer (2019) notes that every 1% increase in trade
volume generates a 0.5% increase in national income over the period 1960–1995.

While these studies have added some clarity on the net benefits from trade, another
prominent body of literature puts a sharp focus on the costs of trade, particularly the effect of
import competition on trade-exposed sectors of an economy. While it has long been known
that opening economies to trade causes reallocation of labor (and capital), the dominant
assumption had been that these reallocations were relatively swift and costless. Evidence
arising out of this new body of literature, most of which has been published in the last
15 years, suggests otherwise. Labor reallocation has generated meaningful costs in terms of
employment (e.g., Autor et al., 2013; Dix-Carneiro & Kovak, 2017), wages (e.g., Autor
et al., 2014), and status (e.g., Autor et al., 2019) for those impacted, with effects that may
persist for over a decade. This evidence provides an important context for the net benefits
from trade in terms of assessing a return-on-investment from trade policy.

Considering the evidence, the purpose of this paper is to assess the simple question: By
howmuch do the benefits of increased global trade outweigh the costs, if at all?We assess a
broad order-of-magnitude benefit–cost ratio (BCR)1 to obtain a sense of the value of
increased trade in a world of limited political capital, resources, and attention. Given what
we have learned about the costs of trade, does spurring more trade have a BCR closer to
2 (a fair deal), 20 (a global best buy), or 200 (one of the best of the global best buys)? To the
best of our knowledge, this is the first attempt to conduct a benefit–cost analysis of increased
trade at the global level that incorporates the evidence from the literature on costs borne by
workers in trade-exposed industries.2

We assess this question by using a structural gravity model to simulate a 10% change in
three primary trade constraints: tariff levels, effective distance, and free trade agreement
depth. The simulation projects change in exports and imports at the 2-digit ISIC code level
for a sample of countries that together generatemore than 85%of globalmanufacturing trade
value. Drawing from relationships estimated in the empirical literature and using multiple
specifications of benefits and costs along with sensitivity analyses, a plausible range for the
BCR of increased trade arising from the structural gravity simulation is identified.

To preview the results, in our preferred specification, a 10% decrease in trade constraints
generates an approximate 5% increase in overall trade. Following the relationship between
trade and income identified by Feyrer (2021), this leads to a persistent 0.8% increase in
national income across low- and lower–middle-income countries equivalent to US$ 61 bil-
lion in the first year. Trade costs are assessed as the medium-term (15-year) losses in

1 For the sake of transparency, throughout this paper, we report BCRs from our models to the nearest unit. Given
the complexity of the global trade system, forecasting country growth pathways and uncertainties in existing
empirical work, figures should be construed as order-of-magnitude values and not precise costs and benefits.

2 Several studies have conducted analyses at country levels (e.g., Galle et al., 2017).
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employment and wages for trade-exposed workers. In our model, these are estimated at the
2-digit level of the International Standard Industrial Classification of All Economic Activ-
ities (ISIC), and equal approximately US$ 1.2 billion in the first year for low- and lower–
middle-income countries. This represents roughly 230,000 gross job dislocations but does
not include any offsetting job gains from trade. With assumptions about the persistence of
benefits and costs and adopting an 8% discount rate, the central estimate of the BCR is 95 for
low- and lower–middle-income countries. Taking different specifications, an estimated
range of BCRs is approximately 30 to 300. From a global perspective, annual benefits start
at US$ 700 billion per year with annual costs at US$ 100 billion per year representing
2,700,000 gross job dislocations. Over the long term, the BCR of increased trade globally is
11 with range of 5–30.

There are important asymmetries in benefits and costs, both within and across
countries. Low- and lower–middle-income countries experience 1% of costs and 12%
of benefits, yielding a BCR of 95 (range: 31–337). High-income countries experience
91% of global costs and 57% of global benefits yielding a BCR of 7 (range: 3–18). Upper–
middle-income countries face 8% of costs and receive 31% of benefits, yielding a BCR of
45 (range: 15–112). The BCRs from increased trade are 6 and 13 times larger for upper–
middle-income countries and low- and lower–middle-income countries, respectively,
compared to high-income countries. The difference in results between income groupings
is mostly driven by the fact that countries with higher incomes have more mature
manufacturing industries that are more exposed to competing imports in the structural
gravity simulation.

Within countries, there is another asymmetry in benefits and costs. Benefits accrue to all
individuals in the form of the increased variety of goods, lower prices, and increased national
income. Costs accrue to only a sub-set of workers, predominantly manufacturing workers in
trade-exposed industries and to a lesser extent, workers in sectors that may need to absorb job
dislocations from manufacturing. The cost in high-income countries is equivalent to a
4 percentage point (pp) expected reduction in earnings for each trade-exposed manufactur-
ing worker, an economically significant value.

Overall, the results suggest that efforts to increase trade represent excellent value-for-
money for low- and lower–middle-income and upper–middle-income countries, with BCRs
of ~100 and ~ 50, respectively. The results place freer trade as one of the top interventions
across global development by BCR. However, BCRs for high-income countries and the
world are closer to 5 and 10, respectively, highlighting important distributional and political
considerations that must be addressed in implementing any reforms.

2. The intervention scenario

The intervention scenario is a 10% reduction in trade constraints. The focus is on three main
levers: tariff levels, effective distance, and the depth of regional trade agreements (RTAs). A
decrease in tariffs represents a reduction in taxes on imported goods. A decrease in the
effective distance can be interpreted as innovations in transportation technology and
logistics or improved transport infrastructure. An increase in the depth of RTAs is consistent
with an increasing number of provisions and clauses that agreements include and the higher
degree of harmonization that they imply (Dhingra et al., 2023).

To do this, we rely on the structural gravity approach. The first step is to estimate the
effect of each of these factors on trade volumes. We use the gravity regression, a widely
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adopted approach in the international trade literature (Head &Mayer, 2014). We rely on the
following empirical specification:
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where indexes i, j,k, t denote exporting and importing countries, industry, and year,
respectively. Xk

ijt denote trade volumes, tariff kij bilateral tariffs, ldistij the logarithm of
distance, contigij common border, langij common language, colij colonial past, and rtaij
regional trade agreement dummy variables; γkit and πkjt denote exporter-year-industry and
importer-year-industry fixed effects. As recommended by Silva and Tenreyro (2006), we
estimate this equation using the Poisson pseudo-maximum likelihood (PPML) technique
and cluster standard errors at the exporter–importer level.

The estimates from this regression allow immediate calculation of the so-called partial
equilibrium or the direct effects of counterfactual trade liberalization. Note that a corre-
sponding counterfactual increase in trade volumes would be highly heterogeneous between
different country pairs and will depend on the tariff levels and distance as well as whether
both countries belong to the same RTA.

These bilateral increases in trade volumes can indirectly affect the trade of other countries
by increasing the level of competition in destination markets. To address this concern, the
structural gravity approach pioneered by Anderson and van Wincoop (2003) and further
developed by Anderson et al. (2018) is employed. In this approach, each country’s export
and import potentials are summarized by two indexesΠk

i andP
k
j calledmultilateral resistance
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output, tkij are bilateral trade costs, and σ

k is the elasticity of substitution between varieties of
goods imported from different countries. Note that this expression is consistent with our
empirical specification. Multilateral resistance terms are then defined by the following two
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Each country’s export potential is a weighted average of its destination markets’ import
potentials, reflecting that it is beneficial for an exporting country to be close to large consumer
markets. Similarly, each country’s import potential is a weighted sum of its’ importers’ export
potentials, indicating that consumers in an importing country benefit from being close to large
export markets. Heterogeneous effects of partial equilibrium trade liberalization will then lead
to an adjustment of each country’s export and import potentials, which we account for.
Constructing general equilibrium counterfactuals relies on the assumption on the elasticity
of substitution between imported varieties σ. We make a standard assumption in the trade
literature (e.g., Baier et al., 2019) and assume σ takes a value 4.
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Previously, calculating multilateral resistance terms required solving a complex system
of simultaneous equations described above; however, we rely on the most recent imple-
mentation offered by Correia et al. (2020).

3. Data

We rely on three main sources of data. The BACI (Base pour L’Analyse du Commerce
International) dataset organized by Gaulier and Zignago (2010) is used. It generally
relies on the UN Comtrade’s reported values but applies a special methodology that
tracks for inconsistency between exporters and importers’ trade flows (trade gaps) and
weights them according to the reliability of the reporting country.3 The data are available
at 6-digit harmonized classification (HS) level of aggregation. We stick to the HS07
classification; therefore, the trade data are available for 2007–2019.

In the analysis, we use bilateral measures that are related to trade costs; in particular, it
includes whether countries share a border, common language, and colonial past and whether
they belong to the same regional trade agreement as well as the distance between each
country’s most populated cities and the tariff level. All data are provided by the Centre for
Prospective Studies and International Information (CEPII). Finally, the data on domestic
output, wages, and employment come from the Industrial Statistics Database at 2-digit level
(INDSTAT 2), with International Standard Industrial Classification of All Economic
Activities (ISIC) Revision 3 classification available from the United Nations Industrial
Development Organization (UNIDO). We prefer the 2-digit INDSTAT 2 database to the
more disaggregated 4-digit INDSTAT 4 because the latter has much worse coverage, where
data are available for only a few countries after 2015. UNIDO provides information on
19 manufacturing sectors, and we use the years 2007–2019.

We use the concordance between the HS07 and ISIC Revision 3 classification
provided by the World Integrated Trade Solution to aggregate trade volumes and
transition them to the UNIDO ISIC 2-digit classification. When calculating tariffs for
the ISIC classification, we weight corresponding tariffs based on the relative size of the
corresponding HS industry within an ISIC industry. In addition, BACI uses the ISO3
country classification, while UNIDO relies on M49 country classification; we use the
concordance provided by UNSTATS and filled in the missing countries manually
(Taiwan, Macao, Antilles, Sudan, Hong Kong, Romania, Serbia, Congo, and Palestine).
Our general equilibrium-gravity analysis requires data on domestic production and does
not allow for countries that do not export or import to at least one country. Thus, after
merging the UNIDO and trade data, we drop all the trade flows corresponding to
exporters or importers without information on their output in the corresponding industry.
We also drop all never-exporters and never-importers for a given industry and any given
year. The resulting dataset accounts for approximately 85% of the total world
manufacturing trade volumes with the missing 15% due to imperfect coverage in the
UNIDO data. Missing data are heavily skewed toward low- and lower–middle-income
countries. We have data for only 11% of low-income countries and 67% of lower–
middle-income countries by GDP. The total number of countries in the sample is 105.

3 Countries that have low trade gaps with a large number of partners are considered more reliable. For further
details, see Gaulier and Zignago (2010).
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4. Estimation

First, separately for each industry k, we estimate the partial equilibrium effect of all trade
barriers using the PPML estimation procedure. The key estimates of interest are the effect of
tariffs βk1, the logarithm of distance βk2, and RTA membership βk6, while the inclusion of
variables for common border, common language, colonial relationship, and fixed effects γkit
and πkjt ensures that our main results are not affected by the omitted variable bias.

We then construct counterfactuals of a 10% decrease in trade costs associated with
distance, tariffs, and RTA. We model it by changing the estimated effect of trade barriers,

that is we decrease bβk1 by 10%, bβk2 by 0.046 or log(0.9) and increase the trade facilitation

effect of the RTA bβk6by 10% (an alternative interpretation is we decrease the bilateral
distance and tariffs by 10%).

We use these partial equilibrium effects of the counterfactual trade liberalization and
using the methodology outlined in the previous section, calculate the corresponding general
equilibrium outcomes. Global trade increases by roughly 5% due to a reduction in trade
constraints by 10%. Detailed results by country of the gravity simulation are presented in the
Supplementary materials.

5. Benefit–cost analysis

The benefit–cost analysis is conducted with a base year in 2023, consistent with the other
papers in the Halftime Series. However, due to data availability, our gravity simulation uses
2018 as the baseline, which we assume is reasonably comparable to 2023 at least for the
purposes for estimating differences in imports and exports.4 Figures are reported in 2020 US
$. We adopt a central discount rate of 8%, following all papers in the Halftime Series and
based on the recommendations of Robinson et al. (2019). In sensitivity analyses, we assess
the effects of using alternative discount rates. Before describing the calculations, it is useful
to briefly consider the empirical literature on the benefits and costs of trade.

6. Benefits

6.1. How does trade generate benefits?

The theoretical underpinnings for the benefits of trade can be traced back to the work of
David Ricardo in the early 1800s. As noted in any undergraduate macroeconomics textbook,
nations benefit through trade and exchange by specializing in the production in goods for
which they have comparative advantages in the costs of production. These static welfare
implications of trade have beenwell described and explored in numerous seminal papers and
books (e.g., Bhagwati, 1971). In his Nobel Prize winning work, Krugman (1979, 1980)
developed this idea further and showed that society benefits from trade due to the lower

4Data that would allow us to conduct this analysis are not fully available for 2019 and beyond. However, trade in
2023 is more likely to be similar to 2018 than any of the COVID-years due to the transitory shocks associated with
the pandemic.Moreover, trade volume post-COVID has rebounded and continued on pre-pandemic trends (OECD,
2022).
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prices and greater variety of goods. These static gains are larger for larger transitions away
from autarky and toward completely free trade.

Static gains from trade can be estimated relatively straightforwardly using changes in
prices, demand elasticities for goods, and changes in the quantity of goods consumed. There
has been extensive research studying the effect of trade on consumer prices and the variety of
available goods. In their seminal paper, Arkolakis et al. (2012) showed that under certain
assumptions about the demand structure, gains from trade are similar for a large class of
international trade models and can be calculated with trade data and the elasticity of
substitution value.

Dynamic gains, or increases in rates of income and/or income growth, are less easily
estimated, and as noted in Section 1, early empirical work that attempted to estimate these
gains suffered from important methodological issues. The main empirical challenge is one of
endogeneity.Not only can trade lead to higher growth, but also higher growth can lead tomore
trade. Careful accounting of confounding factors is necessary to estimate a causal relationship
between trade and growth. However, the factors that simultaneously influence trade and are
unrelated to country income are difficult to isolate.Awell-known “false candidate” in the trade
literature is a country’s geographic factor, whichwas used as an instrument to estimate a trade–
income relationship in Frankel and Romer (1999). However, as demonstrated by Rodríguez
and Rodrik (2001), a country’s static geographic factors plausibly influence income through
institutions, resource endowments, and historical experienceswith colonialism.Rodríguez and
Rodrik (2001) show that the inclusion of additional geographic variables (“deep
determinants”) in the income equation substantially reduces the size of the coefficient on trade.

More recent work has adopted higher-quality identification strategies to address this
issue. Of note for this benefit–cost analysis are the papers by Feyrer (2019, 2021), both of
which used robust identification strategies to overcome confounding factors. Feyrer (2019)
uses changes in air transport technology as an instrument to estimate changes in trade.
Improvements in air transport technology reduce the effective air distance of trade between
countries, leading to more exchange, and are plausibly exogenous to any individual
country’s propensity to trade. Therefore, this can be used to predict trade or trade growth
in a first-stage regression, with the resulting values used as an independent variable on
income.Moreover, the use of a time series on geography allows for appropriate control of the
“deep determinants” of a country’s income using country effects, thus overcoming
Rodríguez & Rodrik’s (2001) critique of Frankel and Romer (1999). Using cross-country
data from 1960 to 1995, the results indicate an elasticity of income per capita with respect to
trade of 0.5–0.75, that is, a 10% increase in trade increases a country’s income per capita by
5–7.5%. This result holds for country-level panel data with 5-year differences, or differences
over the whole-time horizon 1960–1995.

Feyrer (2021) uses the unanticipated closure of the Suez Canal between 1967 and 1975 as
a natural experiment to assess the effects of trade on income. The closure and subsequent
reopening generated an exogenous shock to trade distance for most countries in the world.
This plausibly exogenous change in distance is used as an instrument to estimate relation-
ships between trade and income. The results indicate an elasticity of income per capita with
respect to trade of 0.15–0.25. Interestingly, these results are less than half as large as the
results in Feyrer (2019). This is explained by the fact that results from the Suez Canal closure
are almost exclusively related to trade, while the results from improvements in air technol-
ogy relate to trade as well as other exchanges made possible by air travel, such as those
involving interaction between people.
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For the purposes of this study, we adopt the value of 0.2, the midpoint of the reported
range in Feyrer (2021), for the elasticity of income with respect to trade. This value is chosen
because it is the most plausible value that captures the effects from trade in goods. We also
include the low end of the range from Feyrer (2019), 0.5 as a plausible upper bound value.
We adopt these specifications assuming (1) no growth in future GDP and (2) GDP growth
consistent with implied growth rates in the shared socio-economic pathways middle-of-the-
road scenario (Riahi et al., 2017). Last, as a point of comparison, we include the standard
measure of gains from trade common in the trade literature. These gains are calculated by the
structural gravity approach along with the counterfactual trade values and reflect the
approach in Arkolakis et al. (2012). As noted by Donaldson (2015), these are likely to be
lower than the income impacts estimated by Feyrer (2019, 2021).

6.2. Estimation approach

For the benefit specifications based on income growth, the value of increased trade is
estimated according to the following equation:

Total benefits =
X2023+B

t = 2023

P
x
Δ%tradex ∗ θ ∗GDPt,x

1+rð Þ t�2023ð Þ

where Δ%tradex represents the % change in total manufacturing trade for country x, θ is
the elasticity of income with respect to trade, GDPt,x represents national income in year t
(constant 2020 US dollars) for country x, and B is the expected longevity of benefits. Given
that the increase in trade is expected to remain in a steady state, the parameter B is set to
50 years. In the specifications of our benefits which assume no growth, thenGDPt,x =GDPx,
a constant representing GDP in 2023.

7. Costs

7.1. How does trade generate costs?

Trade generates costs primarily through its impact on domestic industries that produce goods
that compete with imports. Trade opens domestic workers to greater labor competition from
abroad, potentially depressing wages where imports are not offset by additional exports.
Moreover, where domestic firms cannot outcompete more productive international compe-
tition, they may be forced to close, leading to unemployment. These losses can be mitigated
at the individual worker level by either changing jobs to more productive firms within the
same industry or changing to other industries where the demand for labor is higher or has
increased (e.g., due to trade opening up opportunities for exports).

However, empirical evidence indicates that worker mobility is not perfect, particularly
across geographies. These frictions mean that individual workers cannot completely miti-
gate the losses from trade. While the overall benefits from trade may be significant in
aggregate, these losses to affected workers are real and sustained. In this paper,we define the
costs of trade as the consequences of workers’ imperfect abilities to adjust after changes in
trade.

To calibrate parameters associated with trade costs, we conduct a literature search of
studies published since 2005 that have empirically assessed the effects of trade or trade
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openness on worker outcomes. To keep the focus on parameters that are prima facie useful
for a benefit–cost analysis, we limit the search to studies that focus mainly on worker and
household economic outcomes, as opposed to social outcomes like marriage prospects or
political polarization. In Section 9, we assess the potential impacts of omitted benefits and
costs.

Broadly speaking, the literature can be classified into twomain strands. The first group of
studies examines the impact of imports from countries with comparative advantage in
manufacturing (with a focus on China) on trade-exposed workers in high-income countries
(see Table 1). The second group of studies examines the effects of trade liberalization
episodes on various economic outcomes such as informality, wages, consumption, and
poverty in low- andmiddle-income countries (see Table 2). In this section, we consider each
group separately.

For the high-income country studies, the most prominent event examined is the sudden
increase in Chinese exports to other nations associated with the country’s increasing
manufacturing productivity and accession to the World Trade Organization in the early
2000s. Some papers from this group of studies also examine the impact of imports from other
countries such as former Soviet countries, other Asian countries, Mexico, and low-income
countries generally. Analyses have been conducted at the levels of individual workers, firms,
and local labor markets.

The independent variable of interest has typically been somemeasure of import exposure,
from China and other countries, where import exposure is a function of imports in industries
where a country has local workers. The seminal study by Autor et al. (2013), hereafter
referred to as ADH,which focuses on the China Shock onU.S.manufacturing, has inspired a
suite of studies adopting a similar methodology for other high-income countries. All these
studies use an independent variable, measured at the local labor market level, in absolute
units (typically US$ 1000) of import exposure per person of working age. Other studies have
adopted different independent variables, often expressed as a percentage of import exposure
or import penetration.

Table 1 presents results for some of themost commonly occurring dependent outcomes in
these studies: manufacturing employment, wages, unemployment, and labor force partici-
pation (LFP). Studies adopt different specifications to measure these outcomes, which
makes comparisons challenging. Even the collection of studies that explicitly follow the
methodology of ADH has important yet subtle differences in variable construction, such as
different currencies, currency years, and time frames for estimation of outcomes. With this
caveat in mind, some broad findings stand out. Greater import exposure is always associated
with reduced manufacturing employment. For studies adopting the ADH methodology, the
range of impacts is roughly an order-of-magnitude spread, when the independent variable is
converted to the same currency and year (Dorn & Levell, 2021).

In most cases, greater industry import exposure leads to lower wages, increased unem-
ployment (or firm closure), and lower LFP. However, the results vary substantially based on
individual country characteristics such as industry mix and employment protections. For
example, inNorway, the unemployment effect is relatively large; however, thewage effect is
minimal, partially reflecting strong wage protections afforded to Norwegian workers. In
Germany, the results for wages and unemployment are relatively small because trade
increased manufacturing in certain sectors due to greater availability of export markets
(e.g., for German cars), which substantially offset losses for import-exposed industries.
Moreover, not all imports had the same effects. In Australia, the impacts of Chinese imports
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Table 1. Studies that have estimated impacts of trade on trade-exposed workers: High-income countries.

References
Research
question

Level of
analysis Independent variable

Manufacturing
employment Worker wages Unemployment

Labor force
participation

Autor et al.
(2013)

Impact of ‘China
Shock’ on U.S.
workers and
households,
1990 to 2007

Commuting
zones

Employment-share-
weighted industry
imports from
China per worker
(2007 US$ 1000),
10-year
differences

0.596 pp
reduction in
share of
working age
population in
manufacturing
(see Table 3)

0.532 pp (0.76 log
point) reduction
in weekly
earnings of
employed
workers (see
Table 6)

0.221 pp increase
in share of
working age
population
unemployed
(see Table 5)

0.533 pp increase
in share of
working age
population not
in labor force
(see Table 5)

Dauth et al.
(2014)

Impact of
Chinese and
Eastern
European
imports on
German
workers, 1988
to 2008

Local labor
markets

Employment-share-
weighted industry
imports from
China and Eastern
Europe per worker
(2005 €1000),
10-year
differences

0.19 pp reduction
in share of
working age
population in
manufacturing
(see Table 1)

0.016 pp (0.016
log point)
reduction in
median wages
(see Table 5)

0.009 pp increase
in share of
working age
population
unemployed
(see Table 5)

Not assessed

Coelli et al.
(2021)

Impact of
Chinese and
other Asian
imports on
Australian
workers, 1991
to 2006

Local labor
markets

Employment-share-
weighted industry
imports from
China per worker
(2006 US$ 1000),
5-year differences

0.831 pp
reduction in
share of
working age
population in
manufacturing
(see Table 3);
no impact from
other Asian
nations

0.013 pp (0.0134
log point)
reduction in
income of
fulltime
employees (see
Table 10)

1.03 pp increase in
share of
working age
population
unemployed
(see Table 9)

0.923 pp increase
in share of
working age
population not
in labor force
(see Table 9)
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Table 1. Continued

References
Research
question

Level of
analysis Independent variable

Manufacturing
employment Worker wages Unemployment

Labor force
participation

Balsvik et al.
(2015)

Impact of
Chinese
imports on
Norwegian
workers, 1996
to 2007

Local labor
markets

Employment-share-
weighted industry
imports from
China per worker
(NOK10,000,
currency year not
reported), 5-year
differences

0.125 pp
reduction in
share of
working age
population in
manufacturing
(see Table 3,
Panel C)

Not reported for
all employees
as a whole;
nonsignificant
0.001 pp
increase in
manufacturing
wages;
0.005 pp
decrease in
private sector
wages (see
Table 5)

1.59 pp increase in
share of
working age
population
unemployed
(see Table 4)

0.125 pp increase
in share of
working age
population not
in labor force
(see Table 4)

Donoso et al.
(2015)

Impact of
Chinese and
Eastern
European
imports on
Spanish
workers,
1999–2007

Provinces Employment-share-
weighted industry
imports from
China and Eastern
Europe per worker
US$ 1000,
currency year not
reported), 4-year
differences

2.07 pp reduction
in share of
working age
population in
manufacturing
(see Table 2,
Specification
D, IPWO);
limited impacts
from exposure
to Eastern
European
imports

Nonsignificant
0.0122 pp
reduction in
mean wage
across all
sectors (see
Table 9,
SpecificationD)

Nonsignificant
0.128 pp (0.137
log points)
reduction in
unemployment
(see Table 8,
Specification D)

0.018 pp increase
in those not in
labor force (see
Table 8,
SpecificationD)

https://doi.org/10.1017/bca.2023.12 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/bca.2023.12


Table 1. Continued

References
Research
question

Level of
analysis Independent variable

Manufacturing
employment Worker wages Unemployment

Labor force
participation

Foliano and
Riley
(2017)

Impact of
Chinese and
Eastern
European
imports on UK
workers,
1999–2007

Travel-to-
work
areas

Employment-share-
weighted industry
imports from
China and Eastern
Europe per worker
(2007 £1000),
15-year
differences

1.47 pp reduction
in share of
working age
population in
manufacturing
from China (see
Table 6);
insignificant
0.4 pp
reduction for
EE (see Table
6)

Not assessed Not assessed Not assessed

Malgouyres
(2017)

Impact of
Chinese and
Eastern
European
imports on
French
workers,
1995–2007

Local labor
markets

Employment-share-
weighted industry
imports from
China per worker
US$ 1000,
currency year not
reported), 6-year
differences

6.22 pp reduction
in employment
growth in
manufacturing
(see Table 2,
column 4)

2.00 pp reduction
in
average wage
growth (see
Table 5; sum of
coefficients on
manufacturing
and nontraded
sectors)

Not assessed Not assessed

Hakobyan
and
McLaren
(2016)

Impact of
NAFTA on
U.S. wages,
1990–2000

Local labor
markets

Employment-share
and Mexican-
comparative-
advantage-

Not assessed 2.11 pp reduction
in average wage
growth for
those without

Not assessed 4.51 pp reduction
in labor force
for those
without high
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Table 1. Continued

References
Research
question

Level of
analysis Independent variable

Manufacturing
employment Worker wages Unemployment

Labor force
participation

weighted change
in industry tariffs
on Mexican
imports; 10-year
differences

high school
education (see
Table 5)

school
education (see
Table 10,
difference
between initial
tariff and
change in tariff
coefficients)

Autor et al.
(2014)

Impact of China
Shock on U.S.
worker level
employment
and earnings
from 1992–
2007

Individual
worker

Industry-specific
import
penetration,
defined as change
in imports from
China over 1991–
2007 divided by
industry
absorption in
1991; (US$ 2007)
16-year
differences

A 1 pp increase in
import
penetration,
reduces years of
employment in
the same sector
and firm by
0.062 years, in
the same sector
by 0.023 years
(see Table 4)
cumulative
over 1992–
2007

A 1 pp increase in
trade exposure
reduces
subsequent
worker
earnings over
1992 to 2007 by
6.9 pp of initial
wages (see
Table 2)

A 1 pp increase in
import
penetration does
not lead to
significant
losses in
employment
overall (see
Table 4)

Not assessed

Dauth et al.
(2014)

Impact of
Chinese and
Eastern

Individual
worker

Industry-specific
import exposure
defined as change

A 1 pp increase in
import
exposure

Not assessed A 1 pp increase in
import exposure
reduces 10-year

Not assessed
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Table 1. Continued

References
Research
question

Level of
analysis Independent variable

Manufacturing
employment Worker wages Unemployment

Labor force
participation

European
imports on
German
workers,
1988–2008

in imports divided
by starting period
industry
employment
(2005 €1000);
10-year
differences

reduces 10-year
employment in
the same plant
by
0.01105 years
and same
industry by
0.01032 years
(see Table 6)

employment by
0.00313 years
(see Table 6)

Aghelmaleki
et al.
(2022)

Impact of
Chinese
imports on
manufacturing
worker flows
in and out of
employment in
14 European
countries

Individual
worker

Industry/occupation-
specific import
exposure defined
as change in
imports from
China divided by
same-year
domestic
production in the
industry

A 1 pp increase in
import
exposure
reduces the risk
of moving from
unemployment
to employment
by 2.2 pp (see
Table 1)

Not assessed A 1 pp increase in
Chinese
imports
increases the
risk of moving
from
employment to
unemployment
by 0.28 pp (see
Table 1); this is
attenuated by
stronger
employment
protections

Not assessed

Bloom et al.
(2016)

Impact of
Chinese

Firm Industry-specific
value of imports

A 1 pp increase in
Chinese import

Not assessed A 1 pp increase in
Chinese import

Not assessed
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Table 1. Continued

References
Research
question

Level of
analysis Independent variable

Manufacturing
employment Worker wages Unemployment

Labor force
participation

imports on
employment
and survival of
European
firms

from China as a %
of world imports

share in
industries
where the firm
operates
reduces
employment by
0.361 pp (see
Table 4); results
attenuated for
high tech firms

share in
industries where
the firm
operates
reduces survival
probability by
0.057 pp; results
attenuated for
high tech firms

Bernard et al.
(2006)

Impact of imports
from low-
income
countries on
growth of
manufacturing
plants in the
USA, 1977–
1997

Firm Industry-specific
value of imports
from China as a %
of world imports

A 1 pp increase in
import
penetration
from low-
income
countries
lowers
employment
growth by
0.515 pp over
5 years (see
Table 4)

Not assessed Not assessed Not assessed

Note: Columns 5–8 represent the impact from a 1-unit change in the independent variable. References to tables do not refer to this study but those in the cited papers in column 1.
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Table 2. Studies that estimate impacts of trade liberalization on worker outcomes in low-
and middle-income countries. References to tables and page numbers refer to those in the

cited papers in column 1.

References Research question Main finding

Chiquiar (2008) Effect of trade liberalization on
regional wage differentials
(skill premium) in Mexico
during the 1990s

For every 1 pp increase in share
of imports in GDP between
1993 and 1999, unskilled
weekly earnings of males
increased by 0.725 pp (see
Table 6, column D)

Topalova (2010) Effect of trade liberalization
(tariff reductions and import
license elimination) in India in
1991 on poverty and
consumption at the district
level, using survey data from
1987 and 1997

A 1 pp reduction in tariffs
increased the relative poverty
rate by 0.38–0.71 pp and
reduced log average
consumption by 0.512–
0.683 pp in rural Indian
districts (see Table 3A,
columns 3–8 except
falsification test in column 5).
Mixed results in urban India

McCaig (2011) Impact of U.S. tariff reduction on
poverty in Vietnam from 2002
to 2004 due to a free trade
agreement ratified in 2001

A one standard deviation
decrease in provincial tariffs
reduces poverty by 0.28–0.34
log points (description in
prose, page 109)

Hasan et al. (2012) Impact of 1991 trade
liberalization on
unemployment in India

No change in unemployment due
to trade liberalization (see
Table 3)

Amiti and Davis
(2012)

Impact of tariff reduction on
manufacturing firms in
Indonesia during the
liberalization episode 1991–
2000 using firm census data

A 10% reduction in output tariffs
increases wages by 3% in
export-orientated firms and
reduces wages by 3% in firms
that do not export. A 10% fall
in input tariffs increases wages
in firms that import by 12%

Bosch et al. (2012) Impact of trade liberalization and
constitutional reforms on
worker transitions to
informality in Brazil

Trade liberalization did not have
a large effect on worker flows
into informality

Kovak (2013) Effect of price changes (tariff
reductions) on wages in Brazil
in 1990 using data from 1991
and 2000 census

A 1 pp decrease in the price of
goods (due to tariff reduction)
reduces wages by 0.404–
0.482 pp (see Table 1)

Costa et al. (2016) Effect of China Shock on import
exposed and export-preferred

A US$ 1000 per worker increase
in imports reduces wage
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Table 2. Continued

References Research question Main finding

micro-regions of Brazil, 2000
to 2010

growth in manufacturing by
2.93 pp (see Table 3, column
5, panel B). A US$ 1000 per
worker increase in exports
increases wage growth (all
sectors) by 1.58 pp (see
Table 2, column 5)

Dix-Carneiro and
Kovak (2017)

Effect of tariff reductions on
formal wages in Brazilian
local labor markets during
trade liberalization with
assessment of impacts from
1991 to 2010

A reduction in a region’s tariffs
by 1 pp reduces relative wages
by 0.529 pp (see Table 2,
column 3) from 1991 to 2000
and 1.594 pp from 1991 to
2010

McCaig and
Pavcnik (2018)

Impact of U.S. tariff reduction on
reallocation of workers
between formal and informal
employment, in Vietnam from
2002 to 2004 due to a free
trade agreement ratified in
2001

A reduction in U.S. tariffs by
20.9 pp leads to a 4.4 pp
reduction in the probability of
informal work in Vietnam
(p. 1917 in prose; see Table 3,
Panel A). Informal work is
associated with 9% lower
wages than formal work
(p. 1913)

Dix-Carneiro and
Kovak (2019)

Effect of tariff reductions on
informal employment in
Brazilian local labor markets
during trade liberalization
with assessment of impacts
from 1991 to 2010

A 10 pp reduction in tariffs leads
to (1) a 3 pp increase in non-
employment between 1991
and 2000, zero by 2010.
(2) 5.28 pp increase in
informality by 2010

Ponczek and
Ulyssea (2022)

Effect of tariff reductions and
regulation enforcement on
informal employment in
Brazil with assessment of
impacts from 1991 to 2000

A 0.1 log point reduction in
tariffs leads to a 4.5 pp
increase in informality, a
2.1 pp increase in
unemployment, and a 0.11 pp
reduction in wages

A region closer to a labor office,
a measure of regulation
enforcement, has lower
informality, higher
unemployment, and a greater
reduction in wages
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were substantially greater than imports from other Asian nations, while in the UK and Spain,
impacts were greater for Chinese imports compared to Eastern European imports.

A second group of studies examines the effects of trade liberalization episodes and trade
shocks on various economic outcomes such as wages, consumption, and poverty in low- and
middle-income countries. For this category, the trade variable of concern has typically been
some measure of trade openness such as tariff levels, though not in all cases. These studies
have been conducted in India, Mexico, Vietnam, Brazil, and Indonesia, with most of the
studies examining the impact of trade liberalization in Brazil in the 1990s. Congruent with
expectations, the results broadly indicate that trade policies and events that lead to greater
imports reduce relative worker wages or increase relative poverty, while policies and events
that lead to greater exports have the opposite effect. The results are directionally consistent
with results from high-income countries. The exceptions to this are the study of trade
liberalization in Mexico (Chiquiar, 2008), one of the India studies (Hasan et al., 2012)
and results for overall employment but not manufacturing employment in Costa et al.
(2016). For the remaining studies, there is too much heterogeneity in variable construction
to conduct a comparison of impacts between studies.

Given the above exposition, what are the most appropriate parameters and variables to
include in a benefit–cost analysis? Our definition of costs relates to the general equilibrium
effects of increased trade. In this regard, broader measures of labor market outcomes―-
wages, unemployment and LFP―are likely more appropriate than manufacturing specific
impacts, even though the latter has been the primary focus of many trade-cost studies. For
example, if workers exit out of manufacturing to other sectors without any impact on their
employability or wages (and no net general equilibrium effects to other sectors), one could
plausibly argue that costs are negligible. Such an impact would be obscured by focusing on
manufacturing effects only. This suggests that manufacturing level indicators and the
impacts derived from studies that examinemanufacturing firms onlymay not be appropriate.

Therefore, we adopt the mean of effect sizes noted above for unemployment, LFP, and
wages as the central estimates, using results from five out of the seven studies that adopt the
ADH approach (see Table 3).5 These studies were chosen due to similarity in methodology

Table 3. Impacts reported for earnings, unemployment and LFP, selected studies
converted to 2020 US$.

References Loss of earnings Increase in unemployment Reduction in LFP

ADH 0.43 0.18 0.43
Coelli et al. (2021) 0.01 0.82 0.73
Dauth et al. (2014) 0.01 0.01 Not assessed
Balsvik et al. (2015) 0.00 0.80 0.06
Donoso et al. (2015) 0.01 0.10 0.01
Average impact 0.09 0.38 0.31

5Malgouyres (2017) on French labor markets is excluded because that study uses dependent variables that are
constructed as rates instead of levels as with the other papers using the ADH methodology. Foliano and Riley
(2017) only measures the impact on manufacturing employment, which for reasons outlined in the text are unlikely
to capture the full costs of trade dislocation.
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and variable construction that allows for some comparison between effect sizes and the
generation of both point estimates and a range of potential impacts. Importantly, these
impacts account for general equilibrium effects of increased trade exposure such as the
reduction in wages for the services sector that absorbs former manufacturing workers.
Impacts are the effect of increased trade (in exposed industries) on all workers.

Converting to 2020 US$ using currency and inflation adjustments,6 the effect sizes for
unemployment range from 0.01 pp to 0.82 pp with a mean of 0.38 pp. For LFP, the mean
effect size is 0.31 pp (range: 0.01 to 0.73). For earnings, all studies except those in the USA
note minimal changes in wages. The mean is 0.09 pp.

For the purposes of conservatively estimating a BCR, we sum all costs across unem-
ployment, LFP, and earnings, providing a maximum level of worker costs to trade. Changes
inworker outcomes at the intensivemargin (earnings) are added to outcomes at the extensive
margin (employment and LFP) because for most of the studies in Table 1, data on earnings
were only available for employed workers. Therefore, the reported impacts from previous
literature, when considering earnings, do not typically account for losses in employment.
Including changes to employment and LFP together probably overstates overall costs at the
extensive margin because some of the workers would have left the job market anyway (e.g.,
through injury, retirement, etc.). However, we are not able to credibly identify how much of
the losses would have incurred absent trade and so include the full amount of LFP reduction.
Summing average effects, the results indicate that every 2020 US$ 1000 increase in
employment-weighted industry imports per worker within a region generates a 0.78 pp
(0.09 + 0.38 + 0.31 pp) reduction in gross regional earnings.7 To reiterate, this is the general
equilibrium impact, not merely the impact on manufacturing workers.

While the studies focused on developing countries are informative and give us confidence
on both the sign and external validity of the expected impacts derived from high-income
countries, the differences in variable construction and outcome measurement mean that
using these results is difficult for the purposes of this benefit–cost analysis. The only study
that uses the same variable as ADH is Costa et al. (2016), and they find minimal or positive
impacts of import exposure per worker. Therefore, for developing countries, we also adopt
the impacts from the studies in Table 3.

One aspect of studies in low- and middle-income countries that is not considered in high-
income countries is impacts of trade on informality. While the literature is not always
consistent, the general picture emerging is that informality may act as a buffer against
negative shocks arising from trade, allowing workers and firms to mitigate employment
losses (Ponczek & Ulyssea, 2022). If this is the case, the cost of import shocks would be
mostly reflected in wage reductions rather than increases in unemployment or labor market
exit. In the sensitivity analyses, we assess an alternative specification that uses the empirical
evidence on changes in informal employment from Brazil and find BCRs even higher than
our main specification.

6 Following Dorn and Levell (2021), we do not adjust for changes in the size of the economy. This is likely to
mean that our cost impacts are slightly overestimated since the impact of US$ 1000, even if inflation adjusted,
would likely diminish as economies become larger in real terms.

7 Employment and LFP effects reduce gross salaries through the quantity channel (i.e., number of people
employed) while earnings reduce gross salaries through the price channel (i.e., earnings per employee). Effect sizes
can be summed because they reduce gross earnings (i.e., number of people multiplied by individual earnings per
employee) in a 1:1 relationship with the effect size.
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7.2. Estimation approach

Costs are estimated according to the following equation:

Total costs=
X2023+C

t = 2023

P
x

P
i
ΔIPWix ∗ α ∗ N ix ∗ Stix

1+rð Þ t�2023ð Þ

where i denotes 2-digit industries and x denotes countries, N ix is the baseline number of
workers in industry i, in country x, and Stix denotes their salaries in year t.The parameter, α, is
the sum of the average effect sizes (for earnings, unemployment, and LFP) from Table 3, and
ΔIPW ix is the industry-country change in imports per worker derived from the gravity
simulation reported in 2020 US$ 1000. The discount rate is denoted by r and C denotes the
expected persistence of costs in years, over the time-period t = 2023 to t = 2023 +C.Aswith
the benefits, some specifications include no growth and so Stix=Six.

The persistence of costs is assumed to be 15 years. Autor et al. (2021) show that majority
of the increase in Chinese exports as a share of global exports occurred between 2000 and
2010, plateauing thereafter. Effects persist to 2019. This suggests that in the USA, the
persistence of impacts has been 10–20 years. We adopt a midpoint range of 15 years. Note
this does not imply that particular individuals experience impacts for 15 years, but that the
average industry level impact lasts 15 years post-import shock.

The unit of analysis for ADH and related studies is regional (i.e., a commuting zone,
province, or local labor market). This was presumably done to generate sufficient sample
size andmeaningful variation in outcomes to run a regression. However, using these impacts
in a benefit–cost analysis does not require us to adopt the same unit of analysis. As long as
our subvariable i (in this case industry) collectively captures the entire labor market, the
results will be the same if divided along another stratum, say regions. 8We choose to conduct
the cost part of the analysis at the industry level because it is arguably the most analytically
logical level to project costs, and we have the data required to conduct analysis at this level.
The ADH measure of import exposure uses the share of initial employment at the industry
level as weights to assign the quantum of industry imports to a given region. Conducting the
analysis at the industry level means that we do not have to perform this transformation,
bypassing this step to reach the metric of interest: the change in imports per worker.

8. Results

Results of the analysis are presented in Table 4 for low- and lower–middle-income countries,
the whole world, and other World Bank income classifications. For reporting total costs and
benefits for low- and lower–middle-income countries, we first apply the estimation meth-
odology noted above and thenmultiply results by a factor of 1=z, where z is the percentage of
GDP in the World Bank income grouping present in the UNIDO database. This adjustment

8Our approach is analogous to using regions but having each region wholly co-located with one industry. In this
case, imports for industry i do not have to be distributed across regions, as in the ADH approach, and so the impact
for each grouping of trade-exposed workers, ΔIPW ik∗α is larger than if a true regional analysis were conducted.
However, this is exactly offset by the “regions” which have no manufacturing (i.e., services and non-tradeable
goods), whereΔIPWik∗α = 0 by definition. Put differently, the quantum of costs across the entire labor market is not
dependent on the way in which workers are grouped (i.e., into regions or industries).
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imputes missing countries as having the same costs and benefits, proportionate to GDP, as
the rest of the income groupings. It does not alter the BCR but makes absolute costs and
benefits somewhat more comparable to results from upper–middle-income countries and
high-income countries which have full data.

Considering low- and lower–middle-income countries (the primary focus of the Halftime
Series), trade generates benefits of US$ 1.4 trillion at a cost of US$ 15 billion in present value
terms, using our preferred specification (column 3). In the first year, this represents a benefit
of US$ 61 billion or 0.8% of GDP. Costs start at US$ 1.2 billion, representing 225,000 gross
job dislocations in low- and lower–middle-income countries (124,000 leading to unemploy-
ment and 101,000 exiting the labor force). Note that this figure only includes losses
associated with import competition and not any offsetting job gains from increased trade
and economic activity. The BCR of increased trade is substantial at 95. Even the most
conservative specification yields a BCR of 31 (column 1).

At a global level, trade generates benefits of US$ 11.8 trillion at a cost of US$ 1.0 trillion
in present value terms (column 3). In the first year, this represents a benefit of US$ 701 billion
or 0.87% increase in global GDP. Costs are US$ 105 billion in the first year, equivalent to
0.13% of global GDP or 3% of global manufacturing earnings. This corresponds to a global
job loss of 2.7 million (1.5 million frommovement into unemployment and 1.2 million from
reduced LFP). The BCR of increased trade, globally, is 11.

Benefits and costs by World Bank income group provide an interesting representation
of how benefits and costs are distributed across the world. High-income countries

Table 4. Benefit–cost analysis: Results.

Standard
gains from

trade

Income
benefits

θ = 0.2 No
growth

Income
benefits
θ = 0.2
growth

Income
benefits

θ = 0.5 No
growth

Income
benefits
θ = 0.5
growth

Low- and lower–middle income
Benefits (billions, US$) 320 747 1,395 1,867 3,488
Costs (billions, US$) 10 10 15 10 10
BCR 31 72 95 181 337
World
Benefits (billions, US$) 4,168 8,572 11,814 21,430 29,535
Costs (billions, US$) 900 900 1,028 900 1,028
BCR 5 10 11 24 29
High income
Benefits (billions, US$) 2,852 5,313 6,776 13,281 16,939
Costs (billions, US$) 825 825 932 825 932
BCR 3 6 7 16 18
Upper–middle income
Benefits (billions, US$) 996 2,513 3,643 6,282 9,108
Costs (billions, US$) 65 65 81 65 81
BCR 15 39 45 97 112

Note: Standard gains from trade reflect the approach in Arkolakis et al. (2012). Remaining results depict net present values of costs
and benefits under different benefit and growth specifications. The parameter, θ, denotes the elasticity of incomewith respect to trade
volume.
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experience 92% of the costs and 57% of the benefits. The costs to high-income countries
are estimated at US$ 96 billion in the first year. The total earnings of manufacturing
workers in the UNIDO database are US$ 2.4 trillion. This implies that annual costs are
equivalent to roughly 4% of pre-scenario earnings, most of which are experienced
through job dislocations. To put this in context, the share of working age population in
manufacturing in high-income countries declined by an average of 0.5% per year over the
period 2010–2019 (World Bank, 2021).

Middle-income countries experience a higher share of benefits compared to costs.
Upper–middle-income countries see 8% of the costs and 31% of the benefits, while for
low- and lower–middle-income countries it is 1% of costs against 12% of benefits. This
translates to higher BCRs for upper–middle-income countries and low- and lower–middle-
income countries, 45 and 95, respectively. The primary reason why the BCRs are higher for
low and lower–middle-income countries is that manufacturing industries are less mature in
these countries, comprising a lower share of GDP. Moreover, manufacturing industries in
low and lower–middle-income countries are less exposed to trade in our gravity simulation.
For low- and lower–middle-income countries, increased trade generates lower costs, relative
to the manufacturing sector and the economy overall. In our study, the costs of trade are
equivalent to 0.1%, 0.6%, 0.8%, and 4.1% of pre-scenario wages in low-, lower–middle-,
upper–middle- and high-income countries, respectively. Relative to pre-scenario GDP,
annual costs are 0.00%, 0.02%, 0.03%, and 0.18%, respectively.

Adopting different versions of benefit specifications changes the BCRs substantially but
maintains the fundamental structure: trade is modestly good for rich countries, very good for
upper–middle-income countries, and amazingly good for the poorer half of the world. Using
consumer surplus measures of benefits reduces central BCRs by as much as two-thirds
(column 1), while using the elasticity of 0.5 from Feyrer (2019) under a growth scenario
increases BCRs by as much as 300% (column 5).

8.1. Sensitivity analysis

To determine the sensitivity of results to variable and parameter choice, we conduct a series
of one-way sensitivity analyses. The first set of sensitivity analyses uses the same variables
and growth assumptions as in the central case but adopts variation in parameters.We vary the
discount rate, length of persistence of benefits and costs, the elasticity of incomewith respect
to trade, and the costs of trade as a function of imports per worker. Results ( Table 5) indicate
that BCRs are most sensitive to the choice of elasticity of income with respect to trade, the
discount rate, and magnitude of costs. However, except for the persistence of benefits
assumption, all the BCR ranges in the sensitivity analysis have higher upside variation than
downside relative to the central estimate. Importantly, the BCRs for upper–middle-income
countries and low- and lower–middle-income countries remain high and above theBCR=15
threshold used to assess an excellent return within the Copenhagen Consensus framework.

A second set of sensitivity analyses uses different parameter specifications for benefits
and costs derived from the review presented above. We present four variations:

1. Costs derived from the relationship presented in Autor et al. (2014): a 1 pp increase in
import penetration leads to a 6.90 pp decrease in earnings.

2. Costs derived from the relationship presented in Bernard et al. (2006): a 1 pp increase in
import penetration leads to a 0.515 pp reduction in employment.
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3. Costs derived from the relationship presented in Dix-Carneiro and Kovak (2019) for
developing countries only: a 10 pp reduction in tariffs leads to a 3 pp increase in non-
employment and 5.2 pp increase in informality.

4. Benefits derived fromEstevadeordal and Taylor (2008): a 1 pp decrease in tariff leads to a
0.22 pp increase in growth rates.

The choice of studies is motivated mostly by availability of data to implement calculations
representing the reported relationships as well as using results where effect sizes were
significant. For example, we choose not to demonstrate the application of the relationship
presented in Dauth et al. (2014) using individual worker data because impacts are close to
zero. This likely leads to a downward bias in BCRs for this part of the sensitivity analysis.

The BCRs from the first two alternative specifications generate substantially higher
BCRs than the central estimates. The annual costs in the main specification start at US$
100 billion; however, using the Autor et al. (2014) relationship yields costs of only US$
3 billion per year. This is likely driven using only one set of costs (earnings) compared to the
main specification that also includes displacement in employment. Using the Bernard et al.
(2006) relationship from firm-level data reduces costs even further to US$ 200 million per
year. This is implausibly low, likely because the relationship reflects costs only within
manufacturing.

Adopting the result from the Brazil liberalization episode provided in Dix-Carneiro and
Kovak (2019) suggests an increase in unemployment by 0.3 pp × 0.64 pp9 = 0.192 pp and an
increase in informality of 0.52 pp × 0.64 pp = 0.33 pp. Further, we assume that informal
earnings are 25% of formal earnings (McCaig & Pavcnik, 2018). The per-worker costs of
trade (assessed at 100% of pre-scenario wages) and informality (assessed at 25% of pre-
scenario wages) are therefore 0.192 + 0.33 × 25% = 0.28% of pre-scenario wages. This cost

Table 5. Sensitivity analyses, variation in parameters.

Variable

Parameter
low and

high values

BCR ranges

Low- and
lower–middle-
income countries Global

High-income
countries

Upper–middle-
income
countries

Discount rate 3%, 14% 67–177 9–20 6–12 34–75
Persistence of

benefits (years)
10, 100 36–100 5–12 3–8 20–46

Persistence of
costs (years)

10, 50 51–134 7–15 5–10 27–61

Elasticity of income
wrt trade

0.15, 0.75 71–356 9–43 5–27 34–168

Trade losses per
US$ 1000
imports (pp)

0.4, 1.2 62–186 7–22 5–14 29–88

9Note that our simulation reduces tariffs by an average of 0.64 pp (10% of current 6.4 pp levels in the gravity
model).
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is lower than the costs of the ADH approach, meaning that BCRs are higher if using the
relationship in Dix-Carneiro and Kovak (2019). If applied to developing countries only, this
approach yields a BCR of 223 for low- and lower–middle-income countries, 127 for upper–
middle-income countries, and 12 for the world.

The working paper by Estevadeordal and Taylor (2008) represents a potential improve-
ment over early research efforts identifying the relationship between trade and income
insofar as they adopt a difference-in-difference estimation methodology. However, they do
not test parallel trends in treatment and control groups, a central assumption for difference-
in-difference estimation. It is likely that liberalizers and nonliberalizers in their sample differ
in important ways such that, even in the absence of opening to trade, trends in income would
not be parallel. Nevertheless, we adopt their approach to demonstrate the application of
changes in rates of income growth rather than levels, as in the base case. The 0.64 pp tariff
reduction from our model translates to an increase in growth rates of 0.64 × 0.22 = 0.14 pp.
Using this alternative, benefits specification increases BCRs by roughly 300%, mainly due
to compounding growth gains that are absent in our main specification. For low- and lower–
middle-income countries, the BCR is 325 while for the world it is 31.

These results suggest that our choice of variables in the main specification is not biased in
favor of those that would lead to a high BCR. If anything, the sensitivity analysis demon-
strates that our choice of variables and the parameters used for those variables are on the
conservative side.

9. Discussion

This benefit–cost analysis shows that the net benefits from increased trade are substantial. At
a global level, a 10% reduction in trade constraints would yield an estimated US$ 700 billion
in benefits initially while costs would be in the order of US$ 100 billion in the first year. Over
a time horizon of 50 years, and assuming transition costs last 15 years, the net benefits of the
intervention are US$ 17.7 trillion with a BCR of 11. The returns for developing countries are
even greater. Upper–middle-income countries and low- and lower–middle-income countries
experience BCRs of 45 and 95, respectively, making trade one of the highest returning
interventions in global development.

There are several ways inwhich the results of the analysis potentially deliver conservative
BCRs. First, themain cost parameters are taken fromADH and related studies that examined
the impact of Chinese imports on workers across high-income countries. We take the effect
size from Chinese imports and apply this to all imports simulated in the structural gravity
analysis regardless of origin. However, in many of the China Shock studies, the impact of
imports from other regions (such as Eastern Europe and Asia) yielded limited effects. If the
impacts from Chinese imports are representative of the upper bound of effect sizes, using
those impacts would generate higher costs and lower BCRs.

Second, the impacts noted in the China Shock studies are relative effects, comparing
regions with higher exposure to imports relative to regions with less exposure to imports. In
this analysis, we treat the effect sizes as absolute effects, which we believe is reasonable
given the relatively small average per capita income gains from trade (2% per year) and the
average earnings losses experienced by trade-exposed workers (4% per year). However,
these average effects would be distributed unevenly across individuals and regions. Imagine
if there are some cases where baseline conditionswould lead to an overall income increase of

Journal of Benefit-Cost Analysis 131

https://doi.org/10.1017/bca.2023.12 Published online by Cambridge University Press

https://doi.org/10.1017/bca.2023.12


2%, while increased trade yields substantial broad absolute gains for all (e.g., 8%), but with
trade-exposed workers experience fractionally lesser gains (e.g., 6%). These trade-exposed
workers would clearly experience a 2% lower gain, but it is unclear whether it is right to say it
is a 2% loss when, in fact, they still gained 4% more compared to the no-trade increase
scenario. To the extent that this occurs, our BCRs might overstate costs.

Third, impacts derived from Feyrer (2019, 2021) represent a net benefit measure. This
arises from the methodological specification where GDP is the dependent variable, which
reflects the net effect from sectoral expansions and contractions associated with trade. In this
analysis, we treat the Feyrer impacts as gross gains. Technically, we should also add the
costs to the net benefits to estimate the gross benefits and use that value in the numerator of
the BCR. We choose not to do this for the sake of parsimony and conservatism. This
adjustment would only increase BCRs by 1, leaving our conclusions unchanged.

The analysis includes some notable limitations. Our estimates of costs and benefits did
not include second-order effects. However, it is unclear whether these second-order effects
would raise or lower the BCR. Consider the second-order effects around marriage and
fertility. Autor et al. (2021) document that greater trade exposure reduced marriage and
fertility for men while increasing premature mortality in the USA. Including these would
increase costs and reduce the BCR. At the same time, Heath and Mobarak (2015) note that
the presence of ready-made-garment factories in Bangladesh (most of which serve export
markets) increased female educational attainment, reduced child marriage, and delayed
fertility, all important benefits in the context of a developing nation. Moreover, given the
links between fertility reduction and future demographic dividends in high fertility envi-
ronments (Ashraf et al., 2013), these impacts may generate even further benefits. Under-
standing the relative magnitude of these second-order effects globally is left for future
research.

Another limitation of our analysis is that we do not include costs or benefits of increased
agricultural trade. We do this because the studies from which we adopt parameters focus on
impacts to manufacturing industries. This is unlikely to affect our broad conclusions.
Agricultural trade by value is less than 7% of total global trade in goods. The FAO estimates
that in 2020, agricultural trade totaled US$ 1.5 trillion (FAO, 2022). This compares to total
trade in goods of roughly US$ 23 trillion in the same year (UNCTAD, 2022). Themagnitude
of costs, benefits, and BCRs are unlikely impacted by the exclusion of agricultural trade.

Onemight argue that the exclusion of agriculture could impact the relativeBCRs between
high-income and low- and lower–middle-income countries, since a larger share of labor in
the developing world is employed in agriculture. However, there are sound reasons for why
the direct impacts would be materially different for agricultural workers compared to
manufacturing workers. One important difference is that those working in manufacturing
are typically employees of a company, while those working in agriculture are self-employed
(micro-) entrepreneurs. Those who have their employability impacted in manufacturing are
more subject to the labor opportunities available in the market. They typically cannot start
their own manufacturing enterprise to mitigate losses and take advantage of shifts in the
prospects of different manufacturing industries. Farmers, particularly those in developing
countries, both by necessity and by the greater flexibility of their work, canmore readily shift
production into different commodities if imports diminish the viability of a given crop.
While this is not likely to be costless, it is also unlikely to have the same multiyear persistent
effects as documented in manufacturing.
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In summary, while the benefits of more trade are substantial, the costs are real and
substantial. Our benefit–cost analysis of a 10% reduction in trade constraints predicts
2,700,000 gross job dislocations globally, with 92% of the costs incurred in high-income
countries. These losses are estimated atUS$ 100 billion per year initially, but they are a tenth of
the expected benefits from increased trade globally.Moreover, the net present value of benefits
is equal to US$ 4.4 million per job dislocation. The BCRs in developing countries are even
larger, making trade a “best buy” in global development. The results point to the need to
carefully consider the distributional effects of increased trade when planning reforms.
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