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Abstract

Based on empirical evidence from cross-country survey data, we argue that the surge of trade in
tasks over the last decades can explain increasing resistance to globalization in industrialized
countries. In a traditional trade model of a small open economy, we demonstrate that public
education provides protection against losses from trade in goods and services if trade increases
the relative price of skill-intensive goods. Furthermore, increasing public schooling expenditure
may help securing support for trade reform by a majority of voters. However, if education
provides task-specific skills and trade in tasks makes some of these skills obsolete in the open
economy, raising public schooling expenditure is of limited help to secure support for trade
reform by a majority of voters, even if the reform is welfare-improving. Therefore, our analysis
indicates that, in contrast to past episodes of globalization, public education does not shield
workers from losses from trade in tasks and that drastic changes of the education system are
needed in order to counter the increase of protectionist sentiments. To preserve majority support
for trade reform, policy makers should adjust public education to provide broader, less-
specialized skills. Although broader skills are less productive in a closed economy, acquiring
them pays off as they increase the likelihood that a proposal for welfare-improving trade reform
can be successful in a referendum.
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“The education systems in most countries still reflect the industrial era, [in which]

people owned distinct occupational identities.”
— Kai-Ming Cheng (2010)

1 Introduction

There is clear anecdotic evidence in recent years for increasing resistance to globalization among large
parts of voters in industrialized countries, with protests against the Transatlantic Trade and Investment
Partnership in Western European countries (see The Economist, 15 September 2016) or the election of
Donald Trump and the vociferous approval of part of the conservative voters in the US for his repeated
attacks on the world trading system being prominent examples that have received considerable media
attention. Thereby, resentment over globalization is often attributed to an unfair distribution of its mer-
its, prompting the conclusion of several observers that globalization needs to be re-oriented (cf. Piketty,
2016). However, the insight that globalization generates winners and losers is not new and it may there-
fore come to a surprise that its distributional effects have become such a widespread concern in the last
couple of years. An explanation put forward in this paper is that in the era of offshoring winners and losers
of globalization are no longer separated by their education level, so that skilled and unskilled workers can
be negatively affected, with schooling losing its capacity to give protection against losses from trade. In
particular, if schooling provides skills that are tailored to the needs of specific tasks, skilled workers are
vulnerable to finding not an adequate new workplace, when losing their job due to offshoring.!

To address increasing resistance to globalization and to discuss possible explanations for it, we set up
a model of a small open economy with two sectors, producing goods and services, and two factor inputs,
associated with skilled and unskilled labor. The supplies of skilled and unskilled labor are endogenous
and determined by the schooling decision of households as well as public education spending, which
defines an ability threshold that has to be surpassed for acquiring the skills necessary to perform the
tasks required for the production of goods. There are two different tasks and education provides specific
skills that are productive in the performance of one but not the other task. This captures in a simple
way existing evidence that reallocation of workers between occupations is costly and takes time (see
Artu¢ and McLaren, 2015). Following Spector (2001), we assume that labor input is sector-specific with

unskilled labor only used for producing services and skilled labor only used for performing the two tasks

1Empirical work by Blinder (2006), Blinder and Krueger (2013), and Becker et al. (2013) has shifted attention from worker
to job characteristics for explaining the offshorability of tasks. According to their taxonomy, jobs are at risk of being offshored, if
the tasks conducted are routine and do not need face-to-face communication, providing an explanation for why jobs of cleaning
staff are relatively secure, whereas jobs of radiologists are at risk of being put offshore to India as pointed out by The Economist,
19 February, 2004. The notion of trade in tasks was introduced into the theoretical literature on offshoring by Grossman and
Rossi-Hansberg (2008).



in the production of goods. This gives a simple framework for distinguishing the consequences of trade
in goods and services, on the one hand, and trade in tasks, on the other hand.

Associating in a first step globalization with trade in goods and services only and assuming that the
relative price of goods is higher in the open than the closed economy, there are gains from trade for
skilled and losses from trade for unskilled workers, as suggested by the Stolper-Samuelson theorem. This
captures in a stylized way the experience of skilled-labor abundant, industrialized countries in the period
after the Second World War. The group of skilled workers and thus the group of households benefitting
from trade is increased if a welfare-maximizing government optimally adjusts its education policy and
increases public schooling expenditure. Allowing for trade in tasks and assuming that one of the two
tasks can be imported at a lower cost from abroad reflects the more recent experience of industrialized
countries. Furthermore, assuming that it is only revealed after the schooling decision, which task will be
imported from abroad, we add uncertainty as an additional factor of globalization that seems empirically
important.? If the open economy features trade in goods and services as well as trade in tasks, not only the
unskilled but also part of the skilled workers lose from globalization, implying that the gains from trade
are confined to an even smaller group of households. However, the gains from trade are larger if trade in
tasks is feasible, and these gains are further increased and spread among a larger group of households if
the government optimally adjusts its education policy and increases public schooling expenditure.

In a next step, we add a simple political economy framework that gives the electorate a say on trade
policy. For this purpose, we build on the idea of majority voting and assume that a referendum over trade
reform is successful only if at least 50 percent of households are better off in the open than the closed
economy. Since the referendum takes place after the schooling decision has been made, it constitutes a
constraint for the education policy implemented by the government, which is binding because the govern-
ment would educate a minority of households without the threat that the trade reform can be rejected by
the electorate. With trade in goods and services only, the government will increase schooling expenditure
to educate a majority of households, leading to overeducation from a social planner’s point of view. The
incentive for the government to deviate from its optimal education policy under autarky only exists, how-
ever, if the terms-of-trade effect and thus the gains from openness are sufficiently large to compensate for

the resources wasted for excessive schooling.?

Relying on data from a British household panel survey, Scheve and Slaughter (2004) argue that increasing worker insecurity
is a key aspect of the globalization of production. Using German household survey data, Geishecker et al. (2012) find that
offshoring to low-income countries is an important factor of rising job loss fears not only among unskilled but also among
skilled workers.

3We associate overeducation and excessive schooling with public education expenditure above the social optimum. However,
it is also possible in our model that skilled workers end up in jobs, which only require unskilled labor input, closely related to
the idea of labor market mismatch put forward by the literature looking more specifically at the phenomenon of overeducation



Extending the model to one that additionally allows for trade in tasks challenges the insight that
education policy can be a successful instrument to secure support for free trade by a majority of voters.
In particular, if the two tasks are equally important for the production of goods, an increase in public
schooling expenditure is not sufficient to make a majority of households better off in the open economy.
In this case, a proposal for trade reform will only be successful in the referendum if the schooling system
is changed more drastically to one providing less specialized skills that can be used for the performance of
both tasks at the cost of lower productivity. In this case, free trade can get support from a majority of the
electorate if the government educates more than 50 percent of households, which is attractive irrespective
of the size of terms-of-trade effects if the productivity discount from lower specialization is not too large.
We also discuss under which conditions the electorate supports the combined schooling plus trade reform.
Since workers with high learning abilities will be compensated for the higher education cost under a trade
plus schooling reform only if the stimulus on their real wage is strong enough, the terms-of-trade effect
must be sufficiently pronounced for the combined reform to get support from a majority of voters. This is
not the case for all welfare-increasing reforms. We complement our analysis from the main text by three
extensions, in which we analyze the robustness of our results when lifting two restrictive assumptions on
offshoring in the benchmark model and in which we consider private schooling as an addition to public
education. If private schooling is available for educated workers to make their skills usable for performing
both tasks, it provides an insurance against the vulnerability to offshoring and helps broadening the share
of workers benefitting from trade reform and therefore supporting it.

Our analysis builds on a sizable literature that emphasizes the role of endogenous human capital
formation for the realization of gains from trade. The first contribution to this literature is attributed to
Findlay and Kierzkowski (1983), and their model has been extended to the case of a continuum of abilities
by Borsook (1987) and Auer (2015), whereas Cartiglia (1997), and Ranjan (2001) have introduced credit-
constraints of households.* Janeba (2003) has shifted attention to the role of governments for influencing
schooling decisions in an open economy, and Bougheas et al. (2011) impose the rather strong assumption

that the government chooses the education level of individual workers. In our setting, the government

(see Freeman, 1976; Duncan and Hoffman, 1981). In their recent report for the European Commission, Flisi et al. (2014) argue
that this form of mismatch and the social costs of it will further increase in the European Union in the near future.

*Falvey et al. (2010) discuss endogenous skill adjustments to trade liberalization in a Heckscher-Ohlin model and show
that some workers who upgrade their skills (in particular, older and less able ones) can lose from trade. We focus on ex ante
schooling and do not allow for ex post skill upgrading, so that our analysis is complementary to Falvey et al. (2010) in this
respect. Davidson and Sly (2014) point to the role for schooling as a signaling device in a setting with asymmetric information
of applicants and firms about the abilities of the former. The lack of information on the producer side prompts firms to pay the
average productivity of skilled workers as a remuneration for their labor input, which leads to overeducation because workers
with too low abilities choose to be educated. Similar to our analysis, globalization can be an important factor of overeducation
in this setting, although the reasons for overeducation are different in the two approaches.



determines an ability threshold that must be surpassed by households to acquire the necessary skills for
performing tasks. However, households above the threshold are free to choose education and they are
free to choose the task for which they want to acquire the respective skills.’

Furthermore, shedding light on political support for trade reforms, we build on early work by Mayer
(1984) who shows how approval of trade policy is linked to factor ownership and how implemented tariff
levels are influenced by the distribution of ownership under a median voter approach (see Dutt and Mitra,
2002; Dhingra, 2014, for an empirical assessment). Fernandez and Rodrik (1991) extend the analysis to
one with ex ante uncertainty to explain resistance to trade reforms that would have been accepted by a
majority of voters after individual gains from trade have been revealed. We consider uncertainty about
the effects of trade at the stage of schooling, but assume that the effects are known, when voters decide
on the trade reform. This renders provision of specialized skills through public education, while having a
positive impact on productivity, an important obstacle to trade liberalization if offshoring makes some of
these skills obsolete in the open economy.

Blanchard and Willmann (2011) employ a model with overlapping generations to point out that po-
litical steady states under majority voting need not be unique and may result in protectionist and liberal
tariff regimes. Their analysis also makes clear that transition from the former to the latter is in principle
feasible but may require a strong policy intervention. Blanchard and Willmann (2016b) look at the tran-
sitional dynamics and show that in a model with overlapping generations, a terms-of-trade shock may
lead to protectionist overshooting in the short run, with trade barriers gradually declining in the aftermath
of the shock. Provided that the education system allows human capital formation for a large proportion
of households, their dynamic political economy model leads to lower tariffs in the long run. We do not
analyze dynamic aspects of trade reforms but instead highlight differences in protectionist sentiments
over trade liberalization that changes the relative price of goods and services and trade liberalization that
changes the relative price of tasks and can make some skills obsolete in the open economy.

Finally, our analysis is also related to a literature discussing the role of compensation for the political
support of trade reform (Feenstra and Bhagwati, 1982; Magee, 2003). In a recent paper, Davidson et al.
(2007) have addressed this question in a setting with majority voting over compensation and trade liber-
alization and point out that the order, in which the respective reforms are implemented, matters for the

outcome. Similar to them, we also discuss the conditions under which a majority of voters supports the

Chang and Huang (2014) and Chaterjee (2017) analyze strategic education policies in a two country setting, emphasizing
that divergence in education systems might be an equilibrium outcome in such an environment. Blanchard and Willmann
(2016a) consider a setting with many industries and a continuous set of human capital choices in which education policy shapes
the pattern of comparative advantage. In their model the individual gains from trade need not be monotonic and trade can make
workers from the middle of the ability distribution worse off, thereby providing an explanation for why trade liberalization loses
support among voters from the middle class.



combination of two policy reforms, but we do not analyze how the timing of reforms affects our results.
Furthermore, in contrast to Davidson et al. (2007) we emphasize the differences between trade in goods
and services and trade in tasks for the support of trade reform.

The rest of the paper is organized as follows. In Section 2, we review the empirical literature on
protectionist sentiments and lay out own evidence from survey data on how acquired skills, exposure
to trade in goods and services, and vulnerability to offshoring shape these sentiments. In Section 3,
we introduce the building blocks of our analysis and, in Section 4, we determine the market outcome
and discuss the optimal education policy for the closed and a small open economy. In Section 5, we
complement our model by a political economy framework and determine the support for trade reform
by the electorate under majority voting. There, we also discuss the scope of the government to adjust
its education policy in order for a proposal of trade liberalization to be successful in a referendum. In
Section 6, we consider three extensions of our benchmark model, and the last section concludes with a

summary of our results.

2 Empirical evidence on protectionist sentiments

Although newspaper articles are full of anecdotic evidence on increasing resistance to globalization, there
are not many academic studies that describe and explain protectionist sentiments. An early and influential
contribution in this respect is Scheve and Slaughter (2001), who employ data from the National Election
Studies survey in 1992 and show two important results. Respondents with lower skills are more likely
to be protectionist, with the skill level being more important for preferences over trade policy than the
industry affiliation of respondents. Mayda and Rodrik (2005) confirm these results. Using two cross-
country datasets, they show that the skill level is an important determinant of protectionist sentiment and
that preferences over trade-policy are more protectionist if the industry an individual is employed in is
strongly exposed to import competition. Lii et al. (2012) look at the differences in trade protection across
industries and show from survey data for the US and China that attitudes towards sector-specific trade
protection depend on the income of respondents in these sectors.

Whereas early studies on protectionist sentiments use survey data to provide insights upon their main
determinants, they do not distinguish trade from other forms of globalization. In a seminal work, Han-
son et al. (2007) point out that these differences matter. Looking at the role of public finance for the
preferences towards different forms of globalization, they show that a larger gap between pre-tax and
post-tax income reduces the support of US natives for free migration but not for free trade. This suggests

that preferences over different forms of globalization may differ. In another paper, Scheve and Slaughter



(2004) use panel data from the UK to show that unlike trade in goods, globalized production and foreign
direct investment increases worker insecurity. Geishecker et al. (2012) find similar results in the con-
text of offshoring, using German household survey data. Whereas these authors provide arguments why
workers have stronger resistance towards globalization when it involves globalized production, they do
not observe preferences over different forms of globalization in their dataset. Individual attitudes towards
multinational firms are studied by Harms and Schwab (2019), relying on survey data from the National
Identity module of the International Social Survey Programme (ISSP) for 2003. Analyzing the role of
institutions for explaining cross-country differences in the preferences over multinationals, they show
that the attitudes towards this specific form of globalization are more negative if countries are prone to
higher degrees of corruption or feature higher levels of inequality. Also, financial development seems to
be an important factor. Relying on the same data source but considering with the years 2003 and 2013
two waves of the National Identity Surveys, Owen and Johnston (2017) find that both exposure to import
competition as well as the routineness and location-specificity of tasks conducted in a job can explain
opposition of respondents to trade as well as multinational firms.

Since both routineness and location-specificity of the tasks conducted in a job determine the vulnera-
bility of this occupation to offshoring, Owen and Johnston (2017) provide first evidence on how the threat
of offshoring affects protectionist sentiments. Based on their approach, we conduct our own empirical
analysis on how vulnerability to offshoring affects individual preferences over trade policy. Thereby, we
rely on a similar data input as Owen and Johnston (2017), but use an additional wave of the National
Identity Surveys, consider further controls, and tailor the empirical analysis for giving guidance to build
our theoretical model. The three waves of National Identity Surveys considered in our analysis cover
the years 1995, 2003, and 2013, and provide information on the protectionist sentiments of interviewees
for many different countries. The question in the surveys is about limiting the import of foreign prod-
ucts and respondents can choose from five different answers: (1) Agree strongly; (2) Agree; (3) Neither
nor; (4) Disagree; and (5) Disagree strongly. We use this information for constructing a five-scale cat-
egorical variable of protectionist sentiment that is the higher, the stronger is the expressed opposition of
respondents to imports. Notably, more than 50 percent of the respondents ‘agree’ or ‘strongly agree’ with
limiting the import of foreign products and therefore express a preference for restricting international
trade.

The dataset also provides information on age, gender, education, employment status, occupation, and
union membership at the individual level, which we use to build our control variables and to confine

our dataset. In particular, we rely on education information to distinguish between skilled and unskilled



workers. Thereby, we define a dummy variable skilled that has a value of one if the interviewee reports
schooling beyond secondary education. Furthermore, we classify the acquired skill as being specific, if an
interviewee reports vocational training or attendance of a technical or otherwise specialized school (uni-
versity).® Finally, we use information on the employment status of respondents to restrict our dataset to
interviewees that are part of the labor force, i.e. to respondents that are either part- or full-time employed
or unemployed. To determine the vulnerability of occupations to offshoring, we consider two different
measures. The first one is a continuous index for the routine-task content of occupations, and the second
one is a binary variable taking a value of one if the tasks of an occupation do not have to be conducted
at the location of the current workplace. Routineness of tasks can be directly constructed from O*Net
data, whereas information on whether tasks are locational or not is not observable but has to be built from
O*Net data, following the approach of Blinder (2007).” We do not construct these controls ourselves,
but import the routineness index and the Blinder index from Owen and Johnston (2017). Assuming that
both task routineness and the Blinder index are the same in all countries and constant over time, we can
merge the indices from Owen and Johnston (2017) with the survey data from ISSP, using occupational
identifiers.®

Finally, we consider a measure of comparative disadvantage to determine the exposure of intervie-
wees to import competition. Since information on the industry affiliation of workers is not available from
the National Identity Surveys, we construct an index of comparative disadvantage at the occupation level
(see Mayda and Rodrik, 2005). Thereby, we rely on two data sources. First, we use information on
the distribution of occupations over different industries from the Occupational Employment Statistics of
the US Bureau of Labor Statistics (BLS) for the years 1995, 2003, and 2013 to determine the industry-
occupation shares in the US. Second, we consider industry-specific imports and exports from the OECD
STAN database for the various countries and the three observation years in our survey data. We then
determine a dummy variable for comparative disadvantage (C'D), which takes a value of one if imports
are larger than exports in the respective industry, country, and year. We map the two data sources at
the two-digit ISIC Rev.4 level (two-digit ISIC Rev.3, when not otherwise possible), normalize industry-

occupation shares such that they add up to one for each occupation, and use the thus normalized shares as

®The survey of 1995 lacks information on vocational training or the type of school (university) the interviewee has attended.
However, skill specificity can still be constructed from general information on education for four countries in our dataset.

"The Blinder index itself is often interpreted as a comprehensive measure of offshorability. However, the role of location for
performing tasks is not likely to be stable over time, and hence a single Blinder index may be a too broad concept to capture
offshorability in 1995 as well as in 2013. We therefore consider task routineness as our preferred proxy for the vulnerability
of occupations to offshoring and use the Blinder index as a second measure to see what we miss when not accounting for the
location-specificity of tasks.

8For an easier interpretation, we adjust the index of task routineness to have a minimum at zero.



Table 1: Descriptive statistics

Variable Type Obs. Mean Sd Min Max
Protectionist sentiment categorical 44,577 3.36 1.18 1.00 5.00
Routineness continuous 44,577 2.14 0.58 0.00 4.61
Blinder index binary 44,577 0.17 0.38 0.00 1.00
Comparative disadvantage continuous 24,235 0.59 0.26 0.00 1.00
Skilled binary 44,577 0.27 0.45 0.00 1.00
Specific skill binary 44,577 0.20 0.40 0.00 1.00
Unemployed binary 44,577 0.08 0.27 0.00 1.00
Union membership binary 44,577 0.27 0.44 0.00 1.00
Age integer 44,577 41.35 12.14 15.00 95.00
Female binary 44,577 0.46 0.50 0.00 1.00

Data sources: Variables protectionist sentiment, skilled, specific, unemployed, union membership, age, and female
stem from ISSP National Identity Surveys for the years 1995, 2003, and 2013. Variables routineness and offshora-
bility come from Owen and Johnston (2017) and are constructed from O*NET. Variable comparative disadvantage
is constructed following Owen and Johnston (2017) by combining information on exports and imports from the
OECD STAN database with information about the distribution of occupations across industries from the Occupa-
tional Employment Statistics of BLS. Observations are weighted, using sample weights from the National Identity
Surveys.

weights to compute occupation-specific measures of comparative disadvantage by averaging the respec-
tive C'D dummies over industries (cf. Owen and Johnston, 2017). Table 1 summarizes the descriptives
of our variables for the 29 economies that remain in our dataset, when dropping all countries that are not
observed in at least two of the three sample periods. In the Appendix, we give a detailed description of
the country sample and the number of respondents for each country and year.

Table 2 summarizes our results for different estimation methods and different sets of controls, using
sample weights.” In the first three columns we show the results for a parsimonious model, relying on
three different estimation methods. Thereby, we explain protectionist sentiment by the routineness of
tasks conducted in an occupation (as a proxy for the vulnerability of occupations to offshoring), as well
as dummies for skilled and specific skill. We also estimate a constant (OLS) and cutoffs (logit), consider
the age of respondents, and add dummies for females, unemployed, and union members as further per-
sonal controls. However, we do not show these estimates, because they are of no further interest for our
analysis. Using OLS, we find that task routineness as well as a lower skill level increase preferences for
protectionist policies. Skill specificity has also a positive effect on protectionist sentiments — with the
effect particularly pronounced if the respondent with a specific skill is employed in an occupation with
high task routineness. Whereas (with the exception of the impact of specific skills) these results are in

line with findings previous research, they have to be interpreted with care, because OLS does not account

“We have checked in a robustness test that weighting does not drive our results.



for the ordinal nature of our left-hand side variable.

Table 2: Vulnerability to offshoring, skills exposure to imports, and protectionist sentiments

(H 2 3) “4) Q)] (6)
OLS Logit OLogit OLogit OLogit OLogit
Routineness 0.089%* 0.141%** 0.135%* 0.164%** 0.158* 0.142*
(0.02) (0.04) (0.04) (0.05) (0.05) (0.05)
Skilled -0.450%* -0.673%* -0.692%* -0.758%** -0.719%* -0.673%*
(0.03) (0.06) (0.05) (0.05) (0.05) (0.06)
Specific skill 0.044 -0.031 0.083 0.124 0.117 0.113
(0.08) (0.14) (0.12) (0.16) (0.16) (0.10)
Specific skill 0.089F 0.090 0.144% 0.114 0.110 -0.005
xRoutineness (0.04) (0.08) (0.07) (0.09) (0.09) (0.08)
Competitive 0.461% 0.449+ -0.045
disadvantage (0.18) (0.18) 0.07)
Blinder index 0.082 0.091
(0.09) (0.08)
Blinder index 0.268** 0.253**
xRoutineness (0.08) (0.07)
Personal controls Y Y Y Y Y Y
Country FE N N N N N Y
Observations 44,577 44,577 44,577 24,235 24,235 24,235
R? 0.050
Pseudo R? 0.037 0.025 0.029 0.030 0.053
Joint significance
Prob > x2 (Wald test) 0.000 0.000 0.000 0.000 0.000 0.000

In Models (1) and (3)-(6), the dependent variable is a five-scale categorical variable, with higher levels reflecting
stronger protectionist sentiments. The dependent variable is binary in Model (2). The explanatory variables skilled,
specific skill, and the Blinder index are dummies. Variables routineness and comparative disadvantage are continuous.
When using OLS, we estimate a constant, and with logit and ordered logit we estimate the cutoffs separating the
categories of the left-hand side variables. In all models, we additionally control for the age of respondents and include
dummies for females, unemployed, and union members. All observations are weighted, using sample weights from
the National Identity Surveys. Standard errors are clustered at the country-year level and are reported in parentheses.
Significance levels: ** p < 0.01, * p < 0.05, T p < 0.1.

We therefore estimate the same model using logit. Whereas the logit estimator can deal with ordinal
left-hand side variables, it requires that these variables are binary. Hence, we construct a dummy that
takes a value of one if respondents ‘agree’ or ‘strongly agree’ with limiting imports when estimating
Model (2). Changing the estimator does not affect our qualitative results regarding the impact of task
routineness and skills on the protectionist sentiment of respondents. However, it changes the coefficient
of the specific skill dummy and makes the estimate for the interaction term of this dummy with task
routineness insignificant. One reason for this could be that using a dummy lowers the variation of the
left-hand side variable as compared to the original five-scale categories for protectionist sentiment. To

see whether this has an influence on our results, we also estimate our model with ordered logit, which



allows to explain ordinal dependent variables with more than just two response categories. In our case,
using ordered logit enables us to study the choice of respondents between all five categories. Ordered
logit gives results with similar significance levels as OLS. However, the model is not linear, and hence
the estimated coefficients are not comparable to those of OLS. To give the coefficients of Model (3)
an economic interpretation, we can evaluate the probability to ‘agree’ or ‘agree strongly’ with limiting
imports for skilled and unskilled workers. Setting all other explanatory variables at their respective means,
we find that the probability to articulate support for more protectionism decreases from 56 to 39 percent
when a respondent reports to be skilled. Furthermore evaluating support for more protectionism at the
minimum and maximum of task routineness in our dataset, we estimate probabilities to be in favor of
limiting imports of 42 percent and 61 percent, respectively, when setting all other explanatory variables
at their respective means. This shows that task routineness as a proxy for the vulnerability of occupations
to offshoring has an impact on the protectionist sentiments of respondents that is similar in size to that of
higher skills.'®

In Model (4), we add a measure of comparative disadvantage to capture the exposure of workers to
imports at the occupation level. We are not able to compute the index of comparative disadvantage for
all countries or all occupations. The number of observations drops by almost 50 percent and we lose six
countries in our dataset, when including this control. For the now smaller sample, we find that respon-
dents in occupations that are more strongly exposed to imports have stronger protectionist sentiments.
In Model (5), we add the binary Blinder index as additional control, to capture locational factors as a
further determinant of the vulnerability to offshoring and find that lower location-specificity increases
protectionist sentiments of workers, with the effect more pronounced in occupations featuring high task
routineness (see the interaction term).'! This indicates that both aspects of offshorability — routineness
and location-specificity — and in particular their interaction play important roles for explaining protec-
tionist sentiments of respondents in our dataset. Model (6) rounds off our empirical analysis by adding
country-fixed effects. Whereas the main insights from our analysis are not affected, we are no longer able
to estimate the impact of comparative disadvantage on protectionist sentiment at any reasonable level of
precision, when including these fixed effects.

Taking stock, there are three important takeaways from the empirical analysis in this section. First,

skill levels of workers are an important determinant of their preferences over trade policy, with skilled

10T evaluate the impact of specific skills, we set task routineness at its maximum level and all other variables except for the
dummy of specific skills at their respective means. Then, the probability to articulate support for more protectionism increases
from 60 to 65 percent when a respondent reports specific skills.

"n contrast to Owen and Johnston (2017), the estimates for the Blinder index are positive and insignificant in our estimation
— compared to the negative and significant effect reported by them.
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workers being more favorable to freer trade. Second, skill specificity can explain opposition to trade
liberalization. Third, both the exposure to imports and the vulnerability of occupations to offshoring are
relevant factors explaining resistance of workers to liberalizing trade. We consider these three facts as
an important guidance for constructing our theoretical model outlined in the next section. To capture the
role of skills, we put our analysis in a Heckscher-Ohlin-type framework, because this framework allows
trade to exert different effects on different skill groups. However, to acknowledge that exposure to imports
also matters for explaining protectionist sentiments, we make the use of skilled and unskilled labor sector-
specific. Furthermore, to capture the role of skill specificity, we assume that education provides skills that
are task-specific as a benchmark, whereas analyzing the role of less specialized skills in two extensions.
Finally, we distinguish between trade in goods and services, on the one hand, and trade in tasks, on the
other hand, to acknowledge that preferences over trade policy may depend on which type of trade is

affected by the policy.

3 The model: basics

We consider a model with /N one-person households who earn income as production workers and spend
this income as consumers for purchasing goods (G) and services (.5). Preferences are Cobb-Douglas and

for the representative consumer they are given by a utility function of the form

Ze\" [ Zg \'77
U(Za, Zs) = (f) (1_57) ;7€ (0,1), (D

where Z; is aggregate consumption of good j = G, S. Market demand for good j can be derived by
maximizing the utility in Eq. (1) subject to the economy-wide budget constraint and in the Cobb-Douglas

case it is given by a constant expenditure share rule:
PgZg=~I and PsZg=(1—~)I, 2)

where [ is aggregate income, and FPg, Pg are prices of goods and services, respectively. The cost of
living price index, which measures how much income must be spent on the optimal consumption bundle
to purchase one unit of utility, corresponds to P = Pg,Psl,_V.

Goods and services are supplied by competitive industries. The production of goods requires assem-

bling two tasks, X7 and X3, using a Cobb-Douglas technology, while production of services requires the
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input of unskilled labor L:

« 11—«

o j e
m=<Xﬁ <Xé> . Ys=Ls, 3)

where Y is output of industry j = G, S. Tasks are performed by skilled labor H according to a linear
technology: X; = H;, ¢+ = 1,2. The technology assumptions imposed here are akin to those in Spector
(2001), with the difference that we add an intermediate production step, which allows us in the open
economy to distinguish between trade in goods and services, on the one hand, and trade in tasks, on
the other hand.!? Tasks can either be produced in-house or purchased at arm’s length from independent
producers at competitive prices.

Maximizing profits of goods and services determines demand for skilled and unskilled labor:
aPeYe = PiX1 = wyl,  (1-a)PeYo =P Xa=wyHy,  PsYs=wrl, 4

where w%, wy, are skilled and unskilled wages, respectively. Thereby, skilled wages are task-specific,
because the mobility of skilled workers between tasks is limited, as outlined below. The price of task 7
equals the return to skilled labor performing this task: P; = w}l. Furthermore, the prices of goods and

services can be expressed as functions of skilled and unskilled wages according to :
P = PPP" = (wy)" (wh) ™", Ps=uwr, 5)

respectively.

The supply of skilled and unskilled labor is endogenous in our model and depends on the schooling
decisions of households. Households are borne with one unit of unskilled labor endowment. If successful,
schooling transforms one unit of unskilled labor into one unit of skilled labor, with the respective skill
acquired by schooling being task-specific and useless for the performance of the other task. However,
skilled workers can downgrade and provide unskilled labor input to the production of services at no extra
cost. Households differ in their learning abilities, which are denoted by e and distributed according to a
continuously differentiable cumulative distribution function F'(e) with support (0, 1). Learning abilities
are inversely related to teaching input needed for successful schooling. The teaching input determines
a threshold é that is common to both tasks and gives a lower ability bound that must be surpassed to

learn the skills necessary for task production. Teaching input is provided by the public sector using a

2In the Appendix, we discuss a model variant, in which unskilled labor is used as an additional input for task production.
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fraction k(é) of the innate unskilled labor endowment of households (and therefore reducing effective
labor supply). As long as the market promises a skill premium w® = w% Jwr, > 1, all households with
abilities higher than threshold é will seek education and become skilled workers. Setting k(é) = 1— F'(é)
simplifies notation and has the attractive feature of generating an interior solution with some workers
remaining unskilled in equilibrium. Whereas the way we model the public teaching input is admittedly
fairly simple, it still captures two important features of real world education systems. On the one hand,
public education absorbs resources that could be productively used elsewhere. On the other hand, workers
benefitting from public education bear a larger burden of financing it, because the labor input extracted
by the government for providing public teaching input has a larger market value for workers with a higher

ex post labor income. '3

4 Market equilibrium and optimal education policy

4.1 The closed economy

Let us first consider a closed economy, in which the households’ education decision equalizes the return
on skilled labor input in the production of the two tasks, i.e. w? = w for i = 1, 2. Furthermore, to ensure
that at least some workers choose schooling, goods production must offer a skill premium of w > 1.
Then, noting from Eq. (5) that the skilled wage rate is equal to the price for goods, wy = Pg, whereas
the skill premium is equal to the price ratio of goods and services, w = P;/Pg = , it follows from Eqgs.

(2) and (4) that

Z, 1 1 Y H
e K o= (©)

25_1—7E:1—75’ Yy
Accounting for goods market clearing Z; =Y}, j = G, S and labor market clearing H = [1 — F'(é)][1 —
k(é)], L = F(é)[1 — k(é)], we then obtain an implicit relationship between threshold ability é and skill
premium w:

v F(¢)

YTI o 1-F) ™

with limg gw = 0, limg_,; w = oo, and dw/é > 0.

BThe schooling model considered here differs from Findlay and Kierzkowski (1983), Kreickemeier (2009), and Bougheas
et al. (2011), because the resources devoted to education are endogenous. Egger et al. (2010) consider optimal education
spending and assume that public schooling expenditures are financed by a proportional tax on skilled and unskilled labor income.
In a static model, this assumption implies that schooling takes place before tax income is generated through production. Our
assumption avoids this timing problem.

13



A benevolent government that aims at maximizing utilitarian welfare will choose a schooling thresh-
old é that maximizes real economy-wide income [ /P = N7~ 7 {w[l — F(é)] + F(é)} [1—k(é)], subject
to Eq. (7). For k(é) = 1 — F(é) and m = w, the optimization problem of the government reduces to

maxg V' (€é), where

Fe)* 1 -F)
V(A=)

v(e)

®)

is per-capita income in the closed economy. The welfare maximizing schooling threshold chosen by the

government is then given by the first-order condition

VO = ey (20~ F@l -} =o. ©)

which has a unique interior solution é, € (0, 1) that is implicitly determined by F'(é,) = 1 — v/2.
Thereby, subscript a is used to refer to the autarky equilibrium. Due to v < 1, we have F'(é,) > 1/2, so
that the economy-wide skilled to unskilled labor ratio H /L chosen by the government is smaller than one
and the resources used for schooling k(é) = 1 — F(é) are less than 50 percent of the economy’s initial
unskilled labor endowment. For F'(é,) = 1 — /2, we compute w, = 71, = (2 —7)/(1 — ) > 2 and
utilitarian welfare (per-capita income) is given by

-y m
4(1 — )= 4(m, —1

V(éq) = ) = v(my). (10)

This completes the discussion of the closed economy.

4.2 A small open economy

Let us now consider the case of a small open economy, in which prices for goods and services are de-
termined in the world market and are thus exogenously given for the small economy. Trade in tasks is
excluded for the moment. To fix ideas, we assume that the relative price of goods is higher in the open
than the closed economy: ™ > m,. In line with the Stolper-Samuelson theorem trade then increases the
skill premium, w > w,, because the production of goods is skill intensive (and because production is

diversified as long as 0 < é < 1). The government in home maximizes an objective function of the form

Vie)=n""{r[l - F(é)]+ F(é)} F(é), (11)
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where m = w is exogenously given by the world market. The first-order condition to this maximization

problem is given by
V/(e) = VF'(é) [ — 2(m — 1)F(&)] = 0, (12)

which has a unique interior solution é; € (0, 1) that is implicitly given by F'(é;) = 7/[2(7m — 1)] = p(n).
Thereby, subscript ¢ refers to the trade regime. Accounting for p(m,) = 1 — /2, p/(7) < 0, and
lim,_,o p(7) = 1/2, we can safely conclude that = > 7, establishes é; € (0, é,) in the open economy.

The increase in teaching input augments the already positive welfare effect of trade, implying

w2 Ta
v(m) = =1 > (ra = 1) = v(m,). (13)

We now contrast the small open economy with trade in goods and services with a small open economy
in which tasks are also tradable. For a simple representation of our argument, we impose symmetry of
tasks in their prevalence for goods production, = 1/2, and assume that one of the two tasks imported

and experiences a price drop to Pg, whereas the other task is not.'*

Moreover, to capture the perceived
risk of job loss that people often associate with the phenomenon of offshoring (cf. Geishecker et al.,
2012), we impose the additional assumption that neither households nor the government know, which
task will be imported ex post, when making the schooling decisions, but have an expectation that the
probability for each task to be the one imported is the same for the two tasks.

Skilled workers specialized in the imported task will experience a wage cut. Given that the price of
the task falls to Pg, the labor return of these workers will be the same in the production of the imported
task and the production of services, rendering them indifferent between these two occupations (provided
that they can switch sectors at no further cost).!> This implies that the domestic production level of the

imported task is undetermined. From Eq. (5), we further know that P = wy,v/w and w = 72, so that the

objective of the government is given by

V(e) = g {r*[1—F(&)]+ 1+ F (&)} F(é). (14)

“In Section 6, we analyze how our results change, when giving up these two restrictive assumptions.
5Under the considered schooling system, workers who are threatened by offshoring cannot use their acquired skill in the
performance of the other task.
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The first-order condition to the government’s maximization problem corresponds to

7(e) = 7210

(72 +1-2(r* - 1)F(¢)] =0 (15)
and it has a unique interior solution &, € (0, 1) that is implicitly given by F'(é,) = (72 +1)/[2(x?—1)] =
p(m). Due to m > m, > 2, it follows that p(7) < p(m) and thus é, < é;, where subscript o is used to
distinguish the scenario with trade in tasks (offshoring) from the scenario with trade in goods and services
only. The government chooses a lower schooling threshold, if trade in tasks is possible. This shows
that the additional gains from trade in tasks are sufficiently high to compensate for the ex post useless
schooling of those workers specialized in the production of the imported task. Utilitarian welfare in the
open economy with task trade is given by

~ 27 7241 7241 m24+1 7241

V@) =m—n 2 2rn "™ =

Il
o3

(m), (16)

and hence ¥(m) >, =, < v(7) if {(7) = (72 +1)2 = 21%(7 + 1) >,=,< 0. From 7 > 7, > 2, it follows
that ((7) > 0 and thus o(7) > v(7), implying that welfare in the open economy is higher with than
without trade in tasks.'® Whereas trade increases social welfare in our setting, its merits are not equally
shared by workers. In fact, evaluating Eqs. (12) and (15) at F'(é) = 1/2, we find that more than 50
percent of the population stay unskilled and thus lose from openness. This raises the question of political
support for trade, which will be tackled in the next section.

The following proposition summarizes the results from the analysis in this section.

Proposition 1 Both trade in goods and services and trade in tasks have positive welfare effects, which are
reinforced by an increase of public schooling expenditure in the open economy. Although there are gains

from trade in the aggregate, a majority of households is wore off in the open than the closed economy.
Proof Analysis in the text.

The results in this section regarding support of and resistance to trade reform are well in line with the
empirical evidence on protectionist sentiments outlined in Section 2. In particular, our trade model of
a small open economy shows that workers are more likely to oppose trade liberalization if they have
lower skills, are affiliated with industries of comparative disadvantage, or are employed in occupations

vulnerable to offshoring. The analysis also makes clear that the skill specificity is an important obstacle

1To see this, note that twice differentiating ¢ () gives ¢'(nr) = 47> — 672, ¢’ () = 12n(mw — 1) > 0. Then, acknowledging
¢(2) = 1, ¢'(2) = 8 establishes the result in the text.
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to obtain support for a policy proposals that involve liberalizing trade in tasks. In a next step, we employ
our model to elaborate on how public education needs to be modified in order to get support of a majority

of voters for trade reform.

S Trade reform and political support

In this section, we consider a two-stage policy game, in which the government chooses the schooling
threshold in step one, whereas the electorate decides upon a movement from autarky to free trade after
the schooling decisions of households have been made. Thereby, we consider a majority voting system,
so that at least 50 percent of the electorate must be better off in the open than the closed economy for
the trade reform to be implemented. We distinguish two scenarios. In Section 5.1, we consider the scope
for policy intervention under a given schooling system. In Section 5.2, we account for an alternative
schooling system, which provides a broader skill set that lowers productivity in the performance of either

task, but at the same time allows graduates to move between the two tasks without a loss of their expertise.

5.1 Policy intervention for a given schooling system

We first consider a scenario with trade in goods and services only. In this case, the government can con-
vince the electorate to vote for free trade by choosing a sufficiently low schooling threshold to guarantee
F(é) < 1/2. Since F(é;) > 1/2, this implies excessive schooling from the perspective of a social plan-
ner who is not constrained by majority voting. Hence, the best the government can do is to minimize the

social cost of excessive schooling by setting F'(¢) = 1/2. This corresponds to a social welfare level of
N T Y (mr+1 |
Viem) = 0D o™ L <o) 1)

T2

where subscript m is used to indicate variables that are derived under the constraint that a majority
of the electorate must support free trade and therefore é,, = F~!(1/2). It is easily confirmed that
Um(me) < v(mg), vl (m) > 0 and limy_,o vy () = oo, implying that there exists a critical 7, > 7,
such that social welfare — under the constraint that 50 percent of the population must be skilled for
a majority of voters to support free trade — is higher (lower) in the open than the closed economy if
7w > (<)my,. This implies that with an endogenous adjustment in public schooling expenditure, trade
reforms that involve a stronger relative price change are more likely to be successful. Higher relative

price changes increase the gains from trade and therefore provide a larger scope for covering the additional

costs of excessive schooling that must be borne to make a majority of households better off with free trade
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than under autarky.

Before turning to the scenario with trade in tasks, it is worth to have a closer look on whether the
majority of the electorate will also support the increase in public schooling expenditure. For this purpose,
we have to distinguish three groups of workers by their learning abilities. Workers with low abilities
e < 1/2 will remain unskilled even after a fall in the schooling threshold and will therefore be against
the adjustment in public schooling expenditure, because they have to cover part of the extra costs, but
do not benefit from the merits of a higher skill premium in the open economy. In contrast, workers with
abilities from interval [1/2,é,) would be unskilled in the closed economy at a schooling threshold é,
but are skilled in the open economy if the schooling threshold implemented by the government falls to
ém = F~1(1/2). For this group, real labor income in autarky with schooling threshold é, and real labor
income under free trade with schooling threshold é,,, are given by!”

(), = (%), =3

respectively. Substituting F'(é,) = m,/[2(me — 1)], we find that 7 > 7, > 2 (and thus © > 7,,) is
sufficient for (wg /P)y, > (wr/P),. This implies that households switching from unskilled to skilled
are better off in the open than the closed economy and will therefore support the increase in public
schooling expenditure. Finally, households with learning abilities e > é, will choose schooling in the

closed and the open economy. The real labor income of skilled workers under autarky is given by

9
(w?H)a = 1l TF(e,) = 2(77:11) (19)
Evaluated at 7 = 7, we find that (wz/P),, < (wg/P)a,'® implying that 7 > 7, is not sufficient for
households with learning abilities e > é, to support the trade plus schooling reform, because a fall in the
schooling threshold necessary to get support from a majority of voters for the trade reform comes at the
cost that a higher fraction of innate, unskilled labor endowment is used by the government for providing
the now higher public teaching input. Egs. (18) and (19) determine a threshold 7,,, > 7, such that trade
reform plus increase in public schooling expenditure find support by a majority of the electorate if the
government chooses to educate 50 percent of households.

We now look at a reform that allows not only for trade in goods and services but also for trade in tasks,

imposing the same assumptions as in the previous section. In addition, we assume that the electorate

!7Real labor incomes in Eq. (18) are net of the resources collected by the government to provide the public teaching input.
"®From Eqs. (10) and (17), we can infer that 7277 /(7, — 1) = 7,,,” (0, + 1). Then, noting (wg / P)., = 75y 7 /2 from Eq.
(18) and noting (wg /P)q = 7277 /[2(7a — 1)] = 7 (T + 1) /2 from Eq. (19) confirms that (wsr /P)m < (wi/P)a.
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knows about which task can be put offshore when voting on the trade reform. In this case, all unskilled
and 50 percent of the skilled workers are worse off in the open than the closed economy and lowering the
schooling threshold is of no help to create support for the reform by a majority of households, because
one half of the newly educated workers will be worse off in the open economy and thus disapprove the
trade reform.

The following proposition summarizes the results from the analysis in this section.

Proposition 2 If there is trade in goods and services only and gains from trade are sufficiently high,
the government will choose excessive schooling to secure support for free trade by a majority of the
electorate. If trade also allows for offshoring one of the two tasks used for the production of goods, a

majority of the electorate will vote against free trade irrespective of how many households are educated.
Proof Analysis in the text.

The results from Proposition 2 are disconcerting, because they indicate that a trade reform that makes
occupations vulnerable to offshoring is not supported by a majority of voters, irrespective of how many
workers are educated. This means that changes of public education expenditures are ineffective as long
as schooling provides specific skills and therefore calls for a more drastic change of the education system
to one that provides a broader set of skills. Such a modification of the education system, its pros, and

cons are discussed in the next section.

5.2 Policy intervention with a change in the schooling system

We now assume that the government can opt for an alternative schooling system in order to achieve
support for the trade reform at stage 2 by a majority of the electorate. This alternative schooling system
provides a broader skill set that can be used for performing both tasks at a lower productivity 6 < 1.
Then, welfare is given by V5(¢) = n7 {725[L — F(é)] + F(é)} F(é), where 72 > 1 must hold to

make schooling attractive for workers.!® Educating 50 percent of the population gives utilitarian welfare
~ v 2 ~
Vs(em) = == (770 + 1) = O5m(m), (20)

which for sufficiently high 7 is higher than welfare in the closed economy under the original schooling

system. Under the sufficient condition § > 1—~v—[(1—7)/(2—7)]?> = d(v), with d'(v) < 0, d(0) = 3/4,

In the Appendix, we discuss the case where the voters have no say on the trade reform and show that in this case there
exists a critical § € (2772, 1) such that a welfare-maximizing government prefers the alternative schooling system (the original
schooling system) for all § > (<)5 . Since the alternative schooling system lowers productivity in order to provide insurance
against the risk of useless schooling, its implementation can only be attractive with trade in tasks.
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and d(1) = 0, Ogp,(7) > v(m,) is guaranteed for all © > 7.

Again, the schooling plus trade reform is not supported by workers with low learning abilities e <
1/2, because these workers remain unskilled under either schooling system and are worse off in the
open than the closed economy. Workers with medium learning abilities e € [1/2, é,) are better off with
a welfare-increasing schooling and trade reform, because they benefit from the higher labor income as
skilled workers in the open economy (provided that 72§ > 1). Finally, a welfare increase of the combined
schooling plus trade reform is not sufficient to generate gains for households with high learning abilities
e > é4. These households would choose schooling also in the closed economy and therefore lose from
a fall of the schooling threshold all other things equal, because a larger fraction of their innate unskilled
labor endowment is used by the government to provide the additional teaching input. The households can
further lose if the return on broader skills is lower than the expected return of specialized skills. Similar to
the scenario without trade in tasks, the losses are dominated, however, by the merits of higher real wages
in the open economy if the increase in the relative price of goods and services is sufficiently pronounced.

The following proposition summarizes the main insights from the analysis above.

Proposition 3 With trade in tasks, changing the schooling system to one that provides broader, less
specialized skills can be a successful instrument to achieve support for free trade by a majority of the
electorate. Implementing the alternative schooling system is attractive if the productivity loss from lower

specialization is not too large and the gains from trade are significant.
Proof Analysis in the text.

Our analysis in this section highlights an important trade-off between gains from specialization of skilled
workers in the performance of tasks, on the one hand, and gains from specialization in production due
to international trade, on the other hand. Whereas gains from specialization have been identified as a
key engine of economic growth since the beginning of economic research, it is also well understood that
uncertainty provides limits to reaping its benefits if higher degrees of specialization are associated with
higher vulnerability to potential losses. Since in the era of offshoring globalization can lead to losses
for highly specialized skilled workers, it is likely to be disapproved by them. The resistance of skilled
workers can be reduced, however, by lowering their vulnerability to trade loss through a reduction in the
degree of specialization of the skills acquired by education. To overcome the resistance to globalization,
this suggest a larger reform of the schooling system in order provide less-specific skills, which may have
lower productivity in the execution of certain tasks but are also less vulnerable to globalization shocks as

they can be used for a wider range of activities.
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The policy reform considered here provides insurance for high-skilled workers against the risks of
globalization, and in the era of offshoring the economy has an incentive to provide this insurance to
achieve support for welfare-improving trade reforms. However, it is not clear a priori why the government
should provide public insurance against the risks of globalization and why there is no private incentive of
skilled workers to provide an insurance themselves, by using costly private schooling to make their skills
more broadly usable. We study the incentives for private schooling as an extension of our model in the

next section.

6 Extensions

In the interest of readability, we have imposed two restrictive assumptions regarding the relative impor-
tance of the two tasks for the production of goods and the price drop for the imported task. In this section,
we discuss the relevance of these assumptions for our results and analyze whether lifting them gives a
more promising picture about the successful implementation of trade reforms. In Section 6.1, we con-
sider the case of asymmetric cost shares for the two tasks and, in Section 6.2, we allow the price for the
imported task to drop to a level different from the price of services. As a further extension to our baseline
model, we consider in Section 6.3 the role of private schooling as an insurance against the risk of real

wage loss if the task in which a skilled worker is specialized becomes tradable in the open economy.?’

6.1 Trade in tasks with asymmetric cost shares

In contrast to the benchmark model, we now consider the case of trade in tasks for arbitrary levels of
a € (0,1). At the same time, we maintain the assumption that only one of the two tasks becomes tradable
and can be imported at a price equal to Pg. Furthermore, whereas households expect offshoring of the
two tasks with equal probability ex ante, we assume without loss of generality that task 2 is imported
ex post. This changes the price of goods to Pz = wrw® and alters the link between the skill premium
and the relative price of goods to services to w = ma. The objective of the government is then given by
Valé) = W_V{a(ﬂé — 1)[1 — F(é)] + 1} F(é) and the welfare-maximizing schooling threshold, é, is
implicitly determined by F'(é,) = 3 + [Qa(wé — 1)]7L. For any m > 7, > 2, we have F(é,) < F(é;),

21n the Appendix, we discuss another extension, in which we make unskilled labor an additional input of task production.
With this modification, it is possible that the country gives up production of services and fully specializes on the production
of goods in the open economy. However, as long as a diversification equilibrium is reached, the insights from the benchmark
model do not change.
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similar to the the benchmark model.?! The welfare level achieved in the open economy is then given by

- (m — 1)1+ a(rs — 1))

Va(éo) = U(T‘-) 7r2a(7r% B 1) a(ﬂ-)7 (16/)

Il
DN

where U, () > v(m) shows that the important insight from our benchmark model that offshoring further
increases the gains from trade extends to arbitrary levels of o between zero and one.

Let us now turn to the policy game outlined in Section 5, in which the government sets the schooling
threshold in a first stage and the electorate decides by majority voting about the trade reform in the second
stage. Irrespective of the schooling threshold, unskilled workers lose from trade due to a standard Stolper-
Samuelson effect and will therefore always vote against the trade reform. Things are similar for those
skilled workers that are specialized in the imported task. The labor return for this group drops to the
level of unskilled workers with whom they share the losses from unfavorable price effects. In contrast,
skilled workers specialized in the task that remains to be produced at home benefit from trade because
the price of the task they are specialized in increases in the open economy. However, these workers lose
from excessive schooling which the government must implement in order to achieve support for the trade
reform by a majority of the electorate.

In the benchmark case of @ = 1/2, lowering the schooling threshold can never be a successful
policy for implementing the trade reform through majority voting. This is, because irrespective of the
schooling threshold less than 50 percent of households will be employed in the task whose price increases
and therefore benefit from trade. This outcome changes, if « # 1/2. More specifically, a majority of
households is skilled, employed in the production of non-tradable task 1, and therefore benefits from
trade if [l — F'(é)] > 1/2. This requires o > 1/2, so that a trade reform can only be successful if the
task employing less than 50 percent of skilled workers in the closed economy is imported in the open
economy.

The government has two options. It can either choose the preferred schooling level under autarky,
educate less than 50 percent of the electorate, and accept that the proposal for a trade reform will be
rejected by a majority of voters. Or, it can opt for a schooling threshold €, under the veil of uncertainty,
which is implicitly given by F(é,) = 1 — (2a))~1,?? and hope that task 2 turns out to be imported ex post.

Assuming that each task will be imported with the same ex ante probability of 1/2, expected welfare at

2'We summarize the main results here and present formal proofs in the Appendix.

ZSetting ¢ > &, would not give support for the trade reform by a majority of voters even if task 2 is imported ex post. Setting
€ < €, cannot be optimal either, because it would further increase the social cost of excessive schooling, without changing the
outcome of the referendum about the trade reform.
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the stage of schooling is given by

Vn(ep) = 5 {7 [almt — D1 = Fep)] +1] @)} + 5 {F<7>(1[_1 ;)figyépm } |

where the first element is welfare under trade in tasks multiplied by the probability of 1/2 that task 2 is
imported ex post and the trade reform accepted by the electorate; and the second element is the welfare
achieved in the closed economy multiplied by the probability of 1/2 that task 1 is imported ex post and

the trade reform rejected by the electorate. Substituting F'(é,) = 1 — (2a) ™1, gives

7 200 — 1 {77_7 1 (2a — 1)t

Contrasting this outcome with v(m,) = (2 — 7)?77/[4(1 — v)!=7] from Eq. (10) reveals that a
(risk-neutral) utilitarian government would opt for excessive schooling and a 50 percent chance for a
trade reform if the terms of trade in the open economy are sufficiently good.>> However, if both tasks
are similarly important for the production of goods and thus « close to 1/2, the government cannot get
support for free trade by a majority of the electorate and at the same time achieve welfare gains. In this
case, the government can only change the schooling system to one that provides broader, less specialized

skills, in order to secure support for the trade reform by a majority of voters (see Section 5.2).

6.2 Trade in tasks with arbitrary cost changes

In this section, we maintain the assumption of &« = 1/2 from the main text, but now allow for arbitrary
changes in the price of the imported task. Since the analysis of the main text remains qualitatively
unchanged if the price of the imported task falls short of Pg — with the important difference that excessive
schooling now has the additional facet that skilled workers specialized in imported tasks will provide
unskilled labor input for the production of services — we focus on the more interesting scenario, in which
the price of the imported task lies between Pg and Py in the open economy. In this case, the skill premium
of workers producing the imported task, w, is equal to the relative price of imported tasks to services, 7,
whereas the skill premium of workers producing the non-tradable task equals w = 72/#. For 7 € (1, ),
we therefore have w > @, so that the skill premium is lower for workers producing the imported task.
With these assumptions at hand, we can express utilitarian welfare for the scenario with trade in
tasks as Vy(é) = "5~ {”72[1 —F(é)]+ 7l —F(e)] + 2F(é)} F(é). The welfare-maximizing school-
ing threshold, é,, is then implicitly given by F(é,) = (72 + #2)/[2(7? + 7% — 27)]. Intuitively, we have

2Note that ¥, (7, ) increases in 7 and that lim o0 9, (7, @) = oo0.
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F(é,) < F(é:). However, the schooling threshold is higher than in the benchmark model with 7 = 1,
because trade in tasks increases the social benefit of schooling, and this effect is reduced if the gains from
trade are lower due to a higher import cost of the imported task.>*

Substituting F'(é,) = (72 + #2)/[2(7? + #2 — 27)], welfare in the open economy is given by

- m2+7#2)%(m -1
Vﬁ(éw) = ’1}(7T) 2(7_‘_27}[71_2 _ZTAEQ _ 271‘).] 7r<7T)7

Il
N

(16")

where 9 (7) > v(), because the gains from trade are reinforced through offshoring if 7 < .23

We now turn to the combined schooling plus trade reform for an arbitrary price drop. From the
benchmark model, we can note that for the trade reform at stage 2 to have support from a majority of the
electorate it is required that skilled workers who are specialized in the performance of the imported task
benefit from this reform. This is only possible if T > e T = &(m). At any given schooling threshold
é, this condition is fulfilled for sufficiently high levels of 7, and it is guaranteed for any m > m, if 7 = 7,
because in this case all skilled workers benefit from a standard Stolper-Samuelson effect. Provided that
7 > &(m) is fulfilled, the government must still educate 50 percent of the electorate, so that welfare under
the combined schooling plus trade reform is given by

~ (m? + 72 4 27) (7 — 1)

Vi (ém) = (1) o = G (1, 7). 17")

In the Appendix, we show that 0,,(m, 7) increases in 7 and decreases in 7, so that 0,, (7, 7) = v(7g)
establishes a positive relationship between 7 and m: # = £(), with lim,,_, ~+ £ () = co. Furthermore,
in the Appendix we also show that &(,,,) = 7y, and that £(7) = £(r) has a unique intersection point on
interval (74, 7., ), which we denote 7. With these insights, we can illustrate the scope for policy interven-
tion in Figure 1. There, the region for which the combined policy reform can be implemented (7 > £(7))
and is welfare-improving (7 < f (m)) is given by the dashed area. This indicates that adjustments in
public schooling expenditure can be a successful policy intervention to get support by a majority of the
electorate for welfare-improving trade reforms if the cost reduction of the imported task is not too strong,
while at the same time the change in the relative price of goods to services is sufficiently pronounced.

From Figure 1, we see that the relative price change necessary to make the schooling plus trade reform

*Note that F'(é,) increases in #. It reaches a minimum of F(é,) = (72 + 1)/[2(x*> — 1)] if # = 1 and a maximum of
F(&,) = F(e,)if 7 = .

»We can define an auxiliary function ((7) = (m* + 7%2)2(7r — 1) — 2n%#[x? + 7% — 27|, such that 9, (7) > v(w) if
C(#) > 0. It is easily verified that (1) = ¢(r) > 0 (see Section 4.2) and that ¢ (7) = 0. Then,

¢'(#)

= 27%(n® + 7% — 27 2% 1) Cana(r—1) <0
{(#)=0 = T (m" 4+ 7 ) — o —1) <

w2+ 7
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Figure 1: Parameter domain with support for combined schooling and trade reform

welfare-improving is lower with trade in tasks than with trade in goods and services only. This is, because
the price reduction for the imported task provides a further welfare stimulus, thereby increasing the scope
of the government to secure gains from trade through excessive schooling. This scope is limited, however,
by the requirement that at least 50 percent of the households must be better off in the open than the closed
economy in order for the trade reform to be accepted under majority voting. This constraint rules out a
successful schooling plus trade reform if the price drop for the imported task is too strong, leaving the
implementation of an alternative schooling system that provides broader, less specialized skills the only

option for the government in this case.

6.3 Trade in tasks with private schooling

Preserving the assumptions from the main text, we now analyze the incentive of households to opt for
private schooling as an insurance against income loss under trade in tasks. We thereby associate private
schooling with a measure that makes the task-specific skill acquired by public education also productive
for the other task. However, private schooling is not costless but reduces available working time of

the household by C(e)F'(é), where F'(é) is the time budget (after paying for public education). We

establishes ((#) > 0 forall 7 € (1,7).
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assume C’(e) < 0 to capture the idea that workers with better learning abilities face lower costs of
private schooling. An analytically tractable form of C'(e), which we consider for our analysis, is given by
C(e) = c[l — F(e)], ¢ > 0. Note that C'(1) = 0 implies that for the households with the highest learning
abilities private education is costless and therefore always attractive.

Similar to public education, the private schooling decision has to be made before it is revealed, which
of the two tasks is tradable in the open economy. Deciding on private schooling, skilled households
therefore compare their real wage income under private schooling, 727 [1—C'(e)] F(é), with the expected
real wage income when exposed to the risk of being specialized on the task that becomes tradable in
the open economy. With an ex ante probability of 50 percent that the imported task will be the one
the household is specialized in, the expected real wage income without private schooling is given by
w2 VF(é)/2 + w7V F(é)/2. Substituting C(e) = c[1 — F(e)], we find that a household with learning

ability e chooses private schooling if

2
-1
Fle)>1- =

Z oen? = F(e). 2D

Eq. (21) determines a learning ability threshold e that must be surpassed by households in order to make
private schooling attractive for them. Since private schooling is only accessible to households if they are
skilled through public education, an interior solution requires e > é. This is assumed for now and an
explicit parameter constraint ensuring this outcome is discussed below.

The private schooling decision is acknowledged by the government, which now maximizes an objec-

tive function of the following form?°

~ 7 (m? — 2
TR Bg R —2F<é)} F(é). (22)

Acknowledging Eq. (21), the first-order condition to the government’s optimization problem has a unique

interior solution é,,, € (0, 1) that is given by

2 2 2 _
Fléo) = = [3”“ —F(e)] =% [” LT 1} > (23)

4| m2-1 w2 -1 4em? 2
Contrasting Egs. (21) and (23), it follows that e > é requires ¢ > %% = ¢(m) > 0. Hence,

25To derive Eq. (22), we have made use of

o = {7 1= Pl |1~ = / o) ar ()] + ™ () - Fe) + F@)} P

and [ C(e) dF(e) = c[1 — F(e)]* /2.
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provided that ¢ > ¢(m) we can distinguish two types of skilled workers, namely those acquiring private
schooling, e € (e, 1], and those not acquiring private schooling, e € [y, e). Furthermore, we can
conclude from Eq. (23) that dé,,/dc < 0 and that lim,._,, €,, = &, (see Section 4.2). This implies that
access to private schooling decreases public education expenditure. Furthermore, utilitarian welfare in
the open economy with trade in tasks is higher with access to private schooling than without.?’

In order to gain political support for trade reform at least half of the electorate must benefit from
a movement from autarky to free trade. Preserving the assumption from Section 5 that the referendum
over trade reform takes place after the education decisions have been made, unskilled workers as well
as skilled workers without private schooling and an expertise in the imported task will vote against the
trade reform while all other skilled workers will vote for it. This implies that the government can secure
support of a majority of voters for the reform if it chooses an F'(¢) < 1 — F(e) or, equivalently,

-1

2cm

F(é) < = F(em), (24)

with ég;g < €qp established by Eqgs. (23) and (24) if ¢ > ¢(n). Since ég}, > 0, the government can achieve
support for the trade reform by the electorate, but this support comes at the cost of excessive schooling.
To see whether the trade reform with majority support is also welfare improving, we can substitute F(ég;)

into Eq. (22). This gives

VN (r?—-1)2 [724+1 =2—-1

Vol€op) = 4em? 721 den? | vp(, ). (25)
Noting that dv,,/Oc < 0 and thus v, (7, ¢) < v,(m, ¢(m)) = %% and noting that v, /01 >

0 for ¢ > ¢(m) we can conclude from a comparison with v(7,) in Eq. (13) that while gains from trade
in tasks plus excessive schooling are not guaranteed for arbitrary price changes, they are realized if the
terms of trade in the open economy are sufficiently good. To elaborate on this, one can look at Figure
2, where we display locus ¢ = ¢(m) and locus v, (7, c) = v(mg) in (¢, 7)-space. The area above locus
¢ = ¢(m) gives c-levels, for which only a subset of skilled workers chooses private schooling. The area to
the right of locus v, (7, ¢) = v(m,) refers to the region of welfare gains from trade in task with excessive
schooling. The shaded area in between the curves refers to combinations of 7 and c that allow for gains
from trade in tasks with majority support under partial private schooling. Figure 2 shows the important

result that with private schooling welfare improvements from trade in tasks can be achieved even under

2"This can be seen from noting that V(o) — V(é0) = 7" 2(x* — 1)/(16¢) > 0 can be derived from Egs. (14), (21), and
(22), whereas Vj,(éop) > Vj(€,) follows from welfare maximization.
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the constraints imposed by majority voting, provided that 7 is not too low.?8
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Figure 2: Support for trade reform under majority voting and private schooling

Similar to a modified public education system that provides broader, less-specialized skills, private
schooling offers an insurance against losses from trade in tasks. Since this insurance comes at the cost
of additional resources spent by the skilled workers with the highest learning abilities, some of these
workers will opt against a schooling plus trade reform if the gains from trade do not compensate them
for the higher education costs. An alternative form of private schooling that counters losses from trade is
the ex post correction of education decisions. For instance, one could think of schooling that allows to
transfer one skill to the other after it has been revealed, which of the two tasks is imported in the open
economy. Whereas such ex post corrections would also broaden the support for trade reform, their costs
can be prohibitively high, in particular for older workers. Being interested in the role of uncertainty, we
do not consider ex post adjustments in the schooling decision here and refer readers interested in such

adjustments to Falvey et al. (2010).

BFor sufficiently high levels of 7, the support region extends to all possible 7 > 74, whereas for low levels of 7, this is not
the case.
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7 Conclusion

We present evidence on protectionist sentiments and their main determinants from cross-country survey
data to motivate a theoretical analysis on how trade in tasks influences the attitude of households to-
wards trade liberalization. Based on a model of a small open economy with endogenous schooling, we
reproduce the important insight from the Stolper-Samuelson theorem that skilled workers gain whereas
unskilled workers lose if trade increases the relative price of the skill-intensive good. Gains from trade are
further augmented and spread among a broader range of households if the government optimally adjusts
public schooling expenditures and educates more workers. If schooling provides task-specific skills, our
conclusions regarding gains from trade have to be modified, however, when trade in tasks makes some of
the skills acquired through education obsolete in the open economy. In this case, part of the skilled work-
ers lose along with unskilled workers and an expansion of public schooling expenditure is less effective
in broadening the group of households benefitting from trade. This is, because it is unknown at the stage
of the schooling decision, which tasks are put offshore, implying that some of the skills ex ante acquired
are no longer needed ex post.

Adding a political economy framework, in which a trade reform is only implemented if a majority
of households benefits from it, our analysis shows that expanding public schooling expenditure and ed-
ucating more than 50 percent of the electorate is indeed a useful instrument to secure support for trade
reform by a majority of voters if the exchange of goods and services promises sufficiently high gains to
compensate for the additional resources needed for (excessive) schooling. This reasoning is no longer
valid, however, if the reform also allows for trade in tasks. Because part of the skilled workforce loses
from trade, educating a majority of households is not sufficient for the proposal of trade liberalization to
be successful in a referendum. This challenges the widespread view that education is a remedy for re-
sistance to globalization and it provides a rationale for why trade openness seems to lose support among
workers with relatively high skill levels. To overcome the resistance to globalization requires a more
drastic reform of the schooling system to one that provides less-specific skills, which may have lower
productivity for the execution of certain tasks but are also less vulnerable to offshoring as they can be
used for a wider range of activities.

In an extension of our analysis, we show the robustness of our results when relaxing restrictive as-
sumptions regarding the price changes of imported tasks or the relative importance of these tasks in the
production of goods. Whereas the respective modifications change the scope of governments for a suc-
cessful expansion of schooling expenditure to secure support of a majority of the electorate for trade

reform, they do not change our main insight that getting support for trade reform is more difficult if the
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reform not only liberalizes trade in goods and services but also trade in tasks. We also analyze how access
to private schooling as an insurance against the risk of real wage loss of skilled workers changes the work-
ers’ attitudes towards trade liberalization. In this respect, we show that private schooling reduces public
schooling expenditures and increases the gains from trade in tasks. It also expands the scope of govern-
ment to secure support for trade reform by expanding public education. Accordingly, private schooling
can be seen as an alternative to changes of the public education system towards one that provides less
specific skills.

Limiting the set of policy instruments to schooling expenditure, our analysis abstracts from other
forms of interventions the government may choose to increase support for trade reform. One natural
candidate in our setting are non-tariff barriers, such as labor or product standards. Whereas such barriers
reduce the gains from trade in a small open economy, they may help to implement trade reforms. For
instance, increasing the price of imported tasks can be a meaningful policy to secure support for trade
liberalization by a majority of voters. However, the government must choose its instruments with care in
order to avoid unintended side effects. In particular, the interactions of different policy instruments in the
context of trade in tasks can be quite complicated. Considering more than just one policy instrument is

therefore a worthwhile task for future research.
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A Theoretical appendix

A.1 An alternative schooling system in the open economy

In the following, we discuss the open economy equilibrium without majority voting for the alternative
schooling system outlined in Section 5.2. The alternative schooling system provides skills which then
can be used to produce < 1 units of either task. Then, utilitarian welfare is given by f/(;(é) =
77 {x?5[1 — F(é)] + F(é)} F(é), and the welfare-maximizing schooling threshold és is implicitly
given by F(é5) = 72§/[2(n%§ — 1)]. This outcome has been derived under the assumption of an in-
ternal solution, which requires F'(é5) € (0, 1) and thus 72§ > 2. Evaluated at the optimum, welfare is
given by

~ 2.2 _
Vs(és) = U(W)éﬁg((s_ll)

Il
=

(). (A1)

Contrasting Eqgs. (16) and (A.1), we find that 75(7) >, =, < 0(m) if F'(0) = 2(57?2)2/(72(5 —1)— (7% +
1)2/(x? — 1) >,=,< 0. We can compute F(2r72) = 8 — (72 +1)?/(7®> — 1) < 8 — 25/3 < 0 and
F(1) = [27* = (x241)2] /(72 —1) > 0. Then, noting that F”(5) > 0, there exists a unique § € (272, 1),
such that F'(0) >,=,< 0if 6 >,=,< 5. This completes the formal discussion and proves the statements
in Footnote 19.

A.2 Formal proof for important results in Section 6.1

We first show that €, < é; extends to arbitrary levels of a. For this purpose, we introduce the auxiliary
expression z(«a) = a(ﬂé — 1). Then, acknowledging é; = 7 /[2(m — 1)] and é, = [1 + z()]/z(a), we
find that é, < é; if 7 — 1 — () < 0. Twice differentiating z(«) gives 2/ («) = Wé[ —LIn7]—1and
2"(a) = a73(In 7T)27['i > (. Noting that 2/(1) = 7[1 — In7] — 1 is negative for any = > 2, it follows
that m — 1 — (1) = 0 is sufficient for é, < é; to hold for all & < 1.

In a next step, we show that 0, (7) > v(7). Using the definition of z(«) in Eq. (16'), it follows that
Uo(m) > v(n) if f(a) = [1 + z(a)]?/x(a) > 72/(7 — 1). Differentiating f(«) establishes f’(a) =
7' (a)[z(a)? — 1]/z(a)?. Accounting for 2’(a) < 0 from above, we have z(a) > z(1) = 7 — 1 and
therefore f’(a) < 0. This implies f(a) > f(1) = 72/(m — 1) and establishes ¥, () > v () for all
a < 1.

A.3 Derivation of £(7) and discussion of its relationship to &()

Substituting v(7) = 7277 /[4(w — 1)] into Eq. (17”), we can rewrite ¥, (7; %) = v(7,) as an implicit
function of the form
2 ~2 2V
P(m 7)== 20 gy(ma) = 0. (A2)

T

Differentiating I'(-) with respect to 7 and 7 gives

ar (2 — )% — v (7% + 27) or  #*—m?

or it q ’ on a2

Whereas OI' /07 < 0 follows directly from 7# € (1,7), the sign of O'/Or is less obvious. However,
rearranging the numerator, it follows that 9T /O >, =, < O is equivalent to 272 /[r2+72+27] >, =, < 7.
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Noting further that 272 /[7? + 72 +27] > 7 /(7 +1) > 7,/ (7a+1) = (2—7)/(3—27), we can conclude
that ¥(v) = (2 —v)/(3 — 2y) — v > 0 is sufficient for OI'/dn > 0. Accounting for ¥'(v) < 0 and
(1) = 0, then reveals that OT'/Om > 0 must hold for all possible v. Applying the implicit function
theorem to Eq. (A.2) then establishes

o ~1(9 — 2 2 | 94
| #[( 'V)WQ ’YA(;f + W)]’ (A3)
dm|p_g (w2 — 72)

which is positive for any 7 > 7. We can therefore conclude that I'(7, 7) = 0 determines 7 as an implicit
function of m: # = £(m), with & () > 0 and lim,,_,»+ £ () = .

To determine location and slope of £(7) and £(r) in Figure 1, we can first note from the definition
of £(m) = m¥my Y that £(mry) = 74, & (1) = ~&(w)/m > 0, and therefore &(m) > 7, for all 7 > m,.
Furthermore, from the definition of I'(-) = 0, we know that £(m,,) = 7, and that £(7) < = for all
T < T (due to lim,_,;+ £'(7) = co). Hence, there must exist a 7' € (w4, Tp), such that &(x) =
£(7') = #'. To show uniqueness of this intersection point, we can finally note that &'(7') >, =, <
g (') if g(z') = 2 [(1 —~)(7)* —y#'] >,=,< 0. Noting that g(«’) > 27'[(1 — v)7 — 7] and that
(1 =) —~> (1 —7)m —v = 2(1 —~) > 0, we can safely conclude that £ (') > &' (x'), so that the
intersection point of &(r) and &() on interval (74, 7,,, ) must be unique. This completes the proof.

A.4 Task production with skilled and unskilled labor

In contrast to the benchmark model, we now assume that performance of task ¢ = 1,2 requires skilled
and unskilled labor, which are combined in a Cobb-Douglas technology of the form

HN\' (L \'7
=(5) (75)

Thereby, H;, L; are skilled and unskilled labor and 8 € (0,1) gives the cost share of skilled labor
in the production of task ¢. Total unskilled labor input for the production of goods is then given by
Ly + Lo = L. We assume that unskilled labor is mobile between the two sectors and between the two
tasks. Then, labor market clearing leaves L — L workers for the production of services and the profit
maximizing choice of inputs establishes

afPeYg =wyHi, (1 -a)BPeYs = wh Ha, (Ad)
(1-pB)PgYs = wrLg, PsYs =wr(L — Lg), ’
where w}{ #* w%l is possible due to ex post immobility of skilled workers between the two tasks. The
price of task i is now given by P; = (w;)?(wr)' ™" instead of P; = w?,, and prices of goods can be
expressed as functions of skilled and unskilled wages according to: Pg = (w;)*? (w?,)(1~=)# wfﬁ .
In the closed economy, the households’ education decision equalizes the return on skilled labor input

in the production of the two tasks, establishing w}{ = w%l = wy and Pg = wgwi_ﬁ . As a consequence,
1

the skill premium is linked to the relative price of goods and services by w = 7 # and relative demand
and supply of goods and services are given by

Zog oy 1 Yo  1p H

Zs 13w Ys Y BL- (- Bl "

instead of Eq. (6). Accounting for goods market clearing, Z; = Y}, j = G, S and setting H = [1 —
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F(é)][l — k(é)], L = F(é)[1 — k(é)], the implicit relationship between threshold ability ¢ and skill
premium w changes to
L By F@
1—py1—F(e)

where limg_,ow = 0, limg_,; w = o0, and dw/dé > 0, is preserved from the main text. Maximizing
indirect utility of the average household,

(A.6)

F(&)* P11 — F(e)]”
(BY)P7(1 = By)t=F7 7

a utilitarian government will choose an ability threshold separating unskilled and skilled workers that
is implicitly given by F'(é,) = 1 — /2. This solution is unique and from Eq. (A.6) we can infer
1 1 1

Vg(e) =

we =78 = (2—p7)/(1 — B) and thus F(é,) = 7/ /[2(nf — 1)]. Evaluated at the optimum, social
welfare corresponds to

Y

Vg(éq) = = vg(my). (A.7)

2_

T
T

4(rg —1)

For trade in goods and services only, an increase in the relative price of goods from 7w, to 7 >
7, can now lead to full specialization on the production of goods. We discuss the condition ruling
out full specialization below and simply assume for the moment that production remains diversified in
the open economy. In this case, the link between the skill premium and the relative price of goods to
services remains to be given by w = 71%, so that the skill premium increases with the relative price 7,
in line with the Stolper-Samuelson theorem: w > w,. Welfare in the open economy can be expressed as
Vs(e) =77 {7'(% [1—F(é)]+ F(é)} F(é), where 7 is given for the small country by the world market.
Maximizing welfare, the utilitarian government chooses a schooling threshold from the unit interval that
is implicitly given by F(¢,) = 7 /[2(n# — 1)}, implying that 7 > 7, establishes & € (0, &,) in the open
economy. The increase in teaching input augments the already positive welfare effect of trade, implying

(). (A8)
-1 a@=f -1

With these insights at hand, we now derive an upper bound for 7 such that L < L makes production
diversified. Setting w}{ = w?{ in the first-order conditions of (A.4), we can derive
B Lo H

ks A.
1-8 L L (A.9)
Hence, Lg < L is equivalent to SL — (1 — S)wH > 0. Substituting w = 77 and evaluating L/H =
1 1
F(&)/[1 — F(é)] at F(é) = w8 /[2(mB — 1)], then establishes 7 < [2 + 8/(1 — 3)]? as the parameter
constraint for supporting diversified production in the open economy. Due to our assumption of 7 >
™, > 2, diversification therefore requires a sufficiently high level of 3.

For the scenario with task trade, we assume that one of the two tasks becomes tradable and can be
imported at a price equal to Pg. Furthermore, we set & = 1/2, as in the benchmark model, and consider
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a diversification equilibrium. This changes the price of goods to Pg = w ng and alters the link between
2
the skill premium and the relative price of goods to services to w = 7 8. The objective of the government
~ _ 2
is then given by Vj(é) = I [75 (1 — F(é)) + 1 + F(é)] F(é) and the welfare-maximizing schooling
threshold, ¢, is implicitly determined by F(é,) = (5 +1)/[2(r7 — 1)]. Since 7 > 7, > 2, it follows
that €, < é;. The welfare level achieved in the open economy with trade in tasks is then given by
1 2 2
~ . 8 —1)(mF 41 -
V,B(eo) = Uﬂ(ﬂ) ( 2 ) (g ) = Ulg(ﬂ'), (A.10)
276 (775 — 1)

where 0g(m) > vg(7) can be shown, following the same steps as in the main text. Similar to the scenario
with trade in goods and services only, diversification of production in the open economy imposes a ceiling
for the relative price of goods to services. Assuming that all skilled workers remain to be employed in the
production of goods, we can follow the steps above to show that diversification requires 5L > (1—/3)wH.

Substituting w = 77 and evaluating L/H = F(¢)/[1 — F(¢)] at F(é) = (x5 +1)/[2(x7 —1)], we

obtain 7 < {(3 — 28+ v9—280)/[2(1 — ﬂ)}}g for the parameter constraint supporting diversified
production in an open economy with task trade. Again, due to m > m, > 2 diversification requires a
sufficiently high level of 3.

Let us now turn to the policy game outlined in Section 5, in which the government sets the schooling
threshold in a first stage and the electorate decides by majority voting about the implementation of a trade
reform in a second stage. Without trade in tasks the government can set a sufficiently low schooling
threshold to ensure support for the trade reform. Since unskilled workers lose from trade and will there-
fore oppose the reform, support for it by a majority of the electorate requires F'(é) < 1/2. Maximizing
Eq. (A.8) gives the corner solution F'(¢) = 1/2. This implies a social welfare level of

2
N T8 —1

Vﬁ(ém) = v(m)

= v (, ). (A1D)

z
T8

Similar to the benchmark model, we have vy, (7,) < v(7,), v}, (7) > 0 and limy_o0 vy () > V(7).
Hence, there exists a critical m,, > m, such that social welfare under the constraint that 50 percent of
the population must be skilled for a majority of voters to support the trade reform is higher (lower) in the
open than the closed economy if © > (<)m,,. For the relative price to support diversification in the open
economy, it must be furthermore true that 7 < [3/(1 — 3)]”, which requires that 3 is sufficiently high.
Looking finally at the case of trade in tasks, we find, similar to the benchmark model, that the govern-
ment cannot obtain support for the trade reform by the majority of the electorate, unless it implements a
different schooling system that provides less specialized skills. Summing up, we can therefore conclude
that the results from the main text extend to a model variant, in which skilled and unskilled workers are
used for task production, provided that the cost share of unskilled workers is sufficiently low.
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B Data appendix

Table B.1: Number of respondents per country and year

Year
Country 1995 2003 2013 Total
Australia 183 1,157 . 1,340
Austria 771 517 . 1,288
Bulgaria 675 474 . 1,149
Canada 255 558 . 813
Czech Republic 65 646 1,188 1,899
Denmark . 732 793 1,525
Finaland . 658 735 1,393
France . 794 1,037 1,831
Germany 1,217 667 1,002 2,886
Hungary 63 409 563 1,035
Ireland 30 552 649 1,231
Israel . 641 694 1,335
Japan . 456 662 1,118
Korea, Rep. of . 712 719 1,431
Latvia 173 597 684 1,454
Norway 1,242 849 983 3,074
New Zealand 912 590 . 1,502
Philippines . 605 670 1,275
Poland 39 621 . 660
Portugal . 853 564 1,417
Slovakia 156 552 632 1,340
Slovenia 274 563 536 1,373
South Africa . 790 1,074 1,864
Spain 317 575 713 1,605
Sweden . 628 631 1,259
Switzerland . 672 795 1,467
Taiwan . 1,133 1,355 2,488
United Kingdom . 458 481 939
United States 974 817 795 2,586
Total 7,346 19,276 17,955 44,577
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