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Abstract
In comparative studies, causal evaluations attempt to improve our understanding of the effectiveness of
structural reforms by counterfactually inspecting post-treatment effects. Yet, even if comparative scholars
find similar treatment and comparison units, the interpretation of the post-treatment trajectory is difficult
as short-term estimates can be subject to strategic timing of reform implementation, while long-term
effects are likely affected by further interventions. To illustrate these difficulties we apply the generalized
synthetic control method to evaluate the introduction of a British national minimum wage. We find a
short-term decreasing effect on youth unemployment that turns into an increasing effect over time.
This suggests the presence of an upward biased selection effect from strategic timing. We also inspect
two post-treatment interventions and find that they differ in their general and country-specific implica-
tions for the long-term trajectory.

Keywords: Comparative politics, structural reforms, causal inference

Following the “credibility revolution” (cf. Angrist and Pischke, 2010), comparative scholars
increasingly engage in the causal evaluation of policy outcomes from structural reforms.
Examples include the analysis of tobacco rules for smoking (Abadie et al., 2010), fiscal rules
for debt (Koehler and König, 2015), and federal institutions for welfare spending (Arnold and
Stadelmann-Steffen, 2017). Compared to the analysis of regime types (Duverger, 1951; Sartori,
1976; Lijphart, 1984) and their implications for policy outcomes (Tsebelis, 2002; Strom et al.,
2008; Martin and Vanberg, 2011), these studies follow Mill’s Method of Difference and interpret
the post-treatment reform effects using the synthetic control method (SCM) (Abadie et al., 2010,
2015). The SCM’s matching-based extension of the difference-in-differences approach allows to
conduct causal inference analyses even if the treatment is not randomly assigned and the number
of treatment and comparison units consists of only a “few aggregate entities” (Abadie et al., 2015,
496). This is an important advantage for the comparative study of structural reforms, as they
rarely occur and typically do not provide for variation at the subnational level.

Statistically, the SCM follows the idea of the potential outcomes model (Rubin, 1974; Holland,
1986). It is based on a counterfactual approach that assumes “as-if” randomization of the reform
treatment controlling for observed and unobserved factors in the pre-treatment period. The cred-
ibility of this approach rests on the ability to reconstruct the pre-intervention trajectories of char-
acteristics and outcomes of the treated unit with a synthetic control unit. For this, the SCM
© The European Political Science Association 2019. This is an Open Access article, distributed under the terms of the Creative Commons
Attribution licence (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use, distribution, and reproduction in any
medium, provided the original work is properly cited.
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provides a systematic way to choose a weighted combination of comparison units that better fits
the treated unit than any single unit itself (Abadie et al., 2015). The approach of the SCM has
been praised for bridging the quantitative/qualitative divide in comparative politics and described
as “the most important innovation in the policy evaluation literature in the last 15 years” (Athey
and Imbens, 2017, 9).1

In this article, we aim to draw attention to two distinct but highly connected challenges for
comparative studies, which interpret causal reform estimates of structural reforms.2 The first chal-
lenge concerns a form of “time selection bias” that originates from a non-random implementa-
tion of reforms in time. Especially in the case of important reforms, policy-makers will avoid
policy outcomes that risk their electoral survival in office (Franzese, 2002; Ashworth, 2012).
Instead, important reforms are implemented in times when their effects are unlikely to harm
the reelection chances of policy-makers. In the short-term post-treatment period, this effect
may cause an upward bias of otherwise potentially negative estimates on policy outcomes.

The second challenge concerns the internal validity of the estimates over time due to omitted
interactions and differential trends in treatment and comparison units. In comparative studies,
they may result from further (structural) post-treatment interventions that affect treatment and
comparison units differently. Taking a very restrained view, Abadie et al. (2015) propose that
none of the units used for the SCM should be “subject to structural shocks to the outcome vari-
able during the sample period of the study” (2015, 497). Yet, although post-treatment interven-
tions are likely to occur over time, they may not affect the insight into the reform effects if
treatment and comparison units are similarly affected by them. Accordingly, our recommenda-
tion is that comparative scholars assess the degree to which their estimates are subject to and
affected by both general and country-specific post-treatment interventions.

Although the implications of these challenges are well known (see, e.g., the discussion by
Meyer, 1995), they can—independently from each other—result in an interaction with the post-
treatment effects that is often neglected in causal comparative analyses. Together, they challenge
the external validity of findings in causal comparative evaluations: On the one hand, when a time
selection effect is likely to exist, a logical recommendation would be to draw more attention to the
long-term trajectory because policy-makers tend to discount long-term implications in their
policy-making (Jacobs, 2016). In fact, Abadie et al. advocate a “sizable number of post-
intervention periods (…) in cases when the effect of the intervention emerges gradually after
the intervention or changes over time” (2015, 497). On the other hand, the probability of further
(structural) interventions is increasing over time. This makes it difficult to attribute differences in
policy outcomes between treatment and comparison units to either the reform, additional inter-
ventions, or some interaction of it.

To illustrate the presence and consequences of these two interrelated challenges, we apply the
generalized synthetic control method (GSC) developed by Xu (2017). One advantage of this
method is that it provides frequentist uncertainty estimates which are easier to interpret than
the “placebo studies” used for inference in the SCM. Furthermore, the GSC allows to additionally
condition the counterfactual estimation on controls associated with (long-term) interventions in
the post-treatment periods. If the reform estimates remain robust to such controls, comparative
scholars can more confidently attribute the post-treatment effects to the reform implementation.
We exemplify the interpretation of the post-treatment trajectory with our comparative analysis of
the implications of a national minimum wage (NMW) for youth unemployment in the United
Kingdom (UK) in 1999, which experts considered as the most successful structural reform of
the past 30 years in British history (BBC, 2010). As expected, we find strong support for a non-

1Moreover, the application of the SCM to a diverse set of reform topics is stimulating the methodological discussion on
causal inference such as the design of credible control groups (Allegretto et al., 2017) or the formalization of the inference
procedure (Firpo and Possebom, 2017).

2See also Duso and Röller (2003), Allcott (2015), and Kleis and Moessinger (2016).

302 Thomas König et al.

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/p

sr
m

.2
01

9.
45

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/psrm.2019.45


linear effect on the long-term trajectory that indicates the presence of an upward bias. We further
assess potential bias in the longer-term from two additional post-treatment interventions, the
2004 Eastern Enlargement and the 2007/8 economic and financial crisis, but find the trajectory
of the reform estimates to be robust.

The contribution of this article is twofold. First, we contribute to the growing literature, which
attempts to bridge the divide between qualitative and quantitative methods in comparative politics,
by raising attention to an important issue: When comparative scholars identify non-linear trends,
the validity of short-term estimates has to be taken with caution due to possible time selection bias.
At the same time, the assessment of the long-term trajectory needs to carefully consider the pres-
ence of further interventions that may affect treatment and comparison units differently. Second,
we explore an important substantive question on the implications of NMW for youth unemploy-
ment. We confirm previous findings that minimum wages do not increase (youth) unemployment
in the short-run (e.g., Card and Krueger, 1995; Schmitt, 2013). However, the longer post-treatment
trajectory suggests negative implications for youth unemployment over time. In addition to pro-
viding support for the presence of time selection bias in the short-term post-treatment period, it
confirms NMW studies exploiting subnational variation (Dolton et al., 2015).

1. Electoral considerations and time selection of policy reforms
Do policy-makers randomly implement structural reforms in time, if these reforms are expected
to have implications on relevant policy outcome variables? To the contrary, political economists
stress the strong incentive of policy-makers to engage in targeted policy-making as a result of
electoral and partisan competition; that is, they are not independent of macro-economic policy
outcomes and political or institutional factors that influence their stay in office (Nordhaus,
1975; Tufte, 1978; Persson and Tabellini, 1999; Besley and Case, 2000). In representative democ-
racies, policy-makers have an incentive to engage in (macro-economic) policy-making that
ensures their re-election. This argument finds support in the retrospective voting literature.
Accordingly, voters evaluate governmental parties based on macro-economic performance. Not
only does it generate democratic accountability (Ferejohn, 1986; Ashworth, 2012), but, more
importantly in our case, it also increases the incentive for policy-makers to implement reforms
only if the policy output does not create short-term electoral costs. As a consequence, policy-
makers are unlikely to implement structural reforms that may generate negative macro-economic
effects until election day.

The strategic timing of reform implementation may produce non-linear effects that call the
validity of causal estimates in the immediate period shortly after implementation into question.
For example, Hellman (1998) discusses such a time selection effect as “J-curve” with regard to the
transformation of Eastern European countries after 1990. Moreover, economists have used nar-
rative analyses of policy documents to identify ideological rather than electoral considerations
behind policy reform-making to better account for the selection and reverse causality bias in
reform estimates (Romer and Romer, 2004, 2010; Kleis and Moessinger, 2016). The challenges
from strategic timing are also highlighted by Hotz et al. (2005) in their discussion of the external
validity of causal estimates in other contexts. Even if the treatment is randomly assigned in space,
treatment effects may still be dependent on invariant (economic) context characteristics of a par-
ticular implementation setting. In such cases, it is very difficult for researchers to generalize find-
ings from randomized controlled trials to other settings or contexts. Similarly, Allcott (2015)
emphasizes “site selection bias” in randomized controlled trials as another threat to the external
validity of treatment effect estimates.

In comparative studies, strategic timing may impose a further hurdle for choosing comparison
units, even if the comparison units are unaffected by the reform, as demanded by Mill’s Method
of Difference. Observed reform estimates subject to strategic timing will be positively biased in
comparison to the population or target effect, if one considers the actual implementation time
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of a structural reform as a draw from all possible time points. In this context and in analogy to
Allcott (2015, 1130), the term “bias” underscores that this difference is due to a systematic rather
than a random time selection mechanism. Therefore, comparative scholars need to consider the
policy-makers’ (expected) responsiveness to favorable economic and political context in their
interpretation of reform estimates.

The question arises how to assess and address this time selection bias of structural reforms.
Because important structural reforms occur rarely, it is difficult, if not impossible, to assess
time selection bias in a comparative manner. However, one way to address this problem is to con-
sider that policy-makers operate in a sphere of incomplete information (e.g., Hall, 1993; Blyth,
2002). They face uncertainty about the potential reform effects, in particular over the long-run
(Jacobs, 2016). Because structural reforms attempt to change existing conditions, which may
not be beneficial for all persons concerned, the challenge for policy-makers is to implement
reforms that overcome the anticipated short-term opposition of the reform losers (Przeworski,
1991; Pierson, 1994; Weaver, 2003, 138). Accordingly, the incentive for policy-makers is to ensure
positive short-term effects while they are similarly likely to discount long-term effects in their
decision-making. Furthermore, changing economic and political context conditions the incen-
tives and abilities to manipulate the policy outcomes over time as well as the effectiveness of
such manipulation (Franzese, 2002). Thus, the evaluation of the long-term trajectory may con-
stitute a possible way to evaluate the presence and degree of time selection bias. If time selection
bias is indeed present, comparative analyses are likely to find a non-linear reform effect evolving
over time.

2. Post-treatment interventions
The more the outcomes of a structural reform matter for the political survival of a policy-maker,
the more likely it becomes that strategic timing impacts the short-term observations in compara-
tive studies. As outlined, the evaluation of the long-term trajectory may help to assess the pres-
ence of such time selection bias. Nevertheless, long-term estimates also run danger of being
affected by structural changes or interventions in the post-treatment period. Yet, motivated by
the experimental ideal, causal analyses primarily draw attention to confounders in the pre-
treatment assignment mechanism rather than the post-treatment period (Rubin, 1974;
Holland, 1986). As a consequence, the role of post-treatment interventions for the validity of cau-
sal estimates are rarely discussed in practice. At the same time, estimates, in particular in small-N
comparative studies, are very sensitive to both general and country-specific interventions in the
post-treatment period.

In case of country-specific post-treatment interventions, the assumption that they are equally
distributed across treatment and comparison units is likely to be violated. If interventions hit
treatment and comparison units differently, it becomes very difficult to contribute differences
in policy outcomes between treatment and comparison units to either the reform, the post-
treatment interventions, or some interaction of it because the chosen control units may no longer
be valid to construct the counterfactual unit of interest in the post-treatment period. This is dif-
ferent from interventions that affect treatment and comparison units to a similar degree. These
types of general post-treatment interventions may not call into question the overall validity of
the estimated reform effects because the weighted combination of comparison units used for
imputing the counterfactual of interest remains valid. Nonetheless, even such interventions, like
a worldwide economic recession, may still impact countries differently, which is similar to a miss-
ing variable in the data generating process of a counterfactual construction. Therefore, it is recom-
mendable to assess the type of post-treatment interventions on the long-term trajectory in
comparative case studies.

Overcoming the divide between qualitative and quantitative approaches that focus on causal
evaluation, the SCM was the first to provide a systematic way to choose comparison units in
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comparative studies by combining a qualitative case study design with a generalized
difference-in-differences regression design (Abadie and Gardeazabal, 2003; Abadie et al., 2010,
2015). A major premise of this approach is that “when the units of analysis are a few aggregate
entities, a combination of comparison units often does a better job of reproducing the character-
istics of the unit or units representing the case of interest than any single comparison unit alone”
(Abadie et al., 2015, 496). When the number of pre-treatment periods is large enough, the match-
ing algorithm facilitates to control for unobserved factors as well as for heterogeneous effects of
observable factors on the outcome of interest (Abadie et al., 2010)—at least in the pre-
intervention period.

To better assess the role of further interventions in the post-treatment period, we propose
using a recent extension of the SCM, the GSC developed by Xu (2017). Similar to the SCM,
the GSC method tackles the problem of the missing counterfactual by imputing treated counter-
factuals from a donor pool of untreated comparison units. It is based on a semiparametrical linear
interactive fixed effects model that includes time-varying coefficients interacted with unit-specific
intercepts.3 Like the SCM, the GSC relies on a reweighting scheme that builds on predicting pre-
treatment outcomes as benchmark (Xu, 2017, 58). Yet, while the GSC is not immune against bias
in the post-treatment periods, it offers a more robust and transparent estimation of the long-term
trajectory than the SCM for two reasons. In comparison to the placebo tests of the SCM, the GSC
provides easily interpretable frequentist uncertainty estimates. Moreover, the GSC allows incorp-
orating control variables (assuming constant effects over time) to estimate the counterfactual of
interest. Thus, the out-of-sample predictions for the post-treatment periods no longer rely on an
imputation structure that is solely grounded on a weighted average of the observed post-treatment
outcomes of interest from the comparison units.

Following the logic of “proxy controls” (Angrist and Pischke, 2008, 66), controlling for post-
treatment variables in the GSC approach can be helpful to assess the type of post-treatment inter-
ventions. They may help to control for relevant omitted factors, even if they might themselves be
affected by the treatment because the estimates might better capture the reform effect than with-
out control. Nevertheless, the inclusion of post-treatment variables can also result in a form of
selection bias if they are outcome variables of the treatment themselves (cf. Acharya et al.,
2016). Thus, we only control for the effect of post-treatment interventions in order to find out
whether the inclusion of the intervention proxies change the reform estimates. If the (non-linear)
long-term reform estimates remain robust to these controls, we can be more confident to attribute
the observed differences in the long-term trajectory between treatment and comparison units to
the implications of the reform implementation.

3. Case: UK national minimum wage
The introduction of a NMW, as put in place in the UK in 1999, constitutes an example of an
important structural reform where electoral considerations of policy-makers are likely to have
played a role at the time of implementation. The Labour Party has always been in favor of a min-
imum wage, while the Conservative Party was opposed to the introduction of a NMW (Pyper,
2014). After the 1992 defeat of the Conservative Party, Labour Prime Minister Tony Blair decided
to build the political case for a NMW (Coats, 2007, 24). Given ideological controversy between
Labour and Conservatives, it is likely that the timing of implementation of the NMW has been
responsive to the prevailing economic conditions (in order to avoid the support of the
Conservatives’ argument on negative employment effects). Speaking in favor of a time selection
bias in the short-term, the UK government implemented a particularly low minimum wage
when it first introduced the NMW with the explicit goal to avoid any damaging employment
effects (Low Pay Commission, 2016, 1). Thus, we can expect that the short-term effect of the

3See Appendix A for a detailed explanation of the estimation strategy which follows Xu (2017).
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NMW on youth employment was negligible or positive in economically favorable times of
implementation.

The reform effect is, however, likely to have changed in the longer-term. The simple reason is
that electoral considerations might have been limited, for example, due to the end of the govern-
mental term. Moreover, far more than being a single-shot treatment, the implementation of
NMW was adjusted over time through subsequent upgradings (e.g., Blanchflower et al., 2017).
It resulted in the first “real-valued” increases of the minimum wage. These are more likely to
result in negative labor market effects, at least among particularly vulnerable subgroups such
as the youth. A subnational level study by Dolton et al. (2015) suggests that this might have
resulted in an overall reform effect that only unfolded over time. In addition to the NMW imple-
mentation, the development of UK youth unemployment after 1999 was likely influenced by
other exogenous changes. If they were unaccounted for before the NMW introduction, they pos-
sibly affected the post-treatment outcomes directly or through some interaction. While not being
exclusive, we consider two labor market interventions in the context of the UK labor market in
our analysis, the Eastern enlargement of the EU in 2004 and the worldwide economic and finan-
cial downturn of 2007/08.

In preparation for Eastern enlargement, the UK government was guided by macro-economic
considerations when it decided to open the labor market for more immigrants already in 2004,
followed by Sweden and Ireland. As hoped for by the UK government (Wright, 2010), it resulted
in initially overall positive economic effects—such as the so-called Polish plumper effect—of the
inflowing workforce from Eastern Europe. This confirms studies in labor economics, which find
generally small or no effects of immigration on average native employment rates (National
Academies of Sciences, and Medicine, Engineering, 2017, 204). While immigration from
Eastern Europe was welcome in the UK in the beginning, this situation started to change in
the aftermath of the economic and financial crisis in 2007/8. In the 4th quarter of 2008, UK
GDP fell by 1.5 per cent and the country officially entered a period of recession. Compared to
the dominating macro-economic considerations regarding Eastern enlargement, the unexpected
crisis hit the UK and its labor market in particular. Unemployment rose, especially among the
18–24 years old (Bell and Blanchflower, 2011).

At first sight, British (youth) unemployment was more affected at the time of the economic
and financial crisis than in the years before when the UK government upgraded minimum
wage levels and Eastern enlargement opened the doors for immigration. Furthermore, as argued,
the impact of strategic timing decreases over time, which suggests a higher credibility of the
effects in the post-treatment periods. By using the GSC method, we are able to illustrate the sen-
sitivity of the reform effect to observable implications of post-treatment interventions. If the
reform estimate is unaffected or if both the treatment and comparison units are affected similarly,
the long-term reform estimates should not change substantially. Yet, if the estimates become
smaller or even change direction, we can interpret it as an indicator that the long-term reform
estimate is affected by an intervention. In this case, it becomes very difficult to assign differences
in policy outcomes between treatment and comparison units to either the reform, the interven-
tions, or some interaction of it, which calls the validity of the estimates into question.

4. Data and sample
Even though most of the credibility literature on causal identification recommends exploiting
subnational variation, a limited focus on institutionally similar labor markets may also challenge
the external validity of those results (e.g., Sturn, 2017, 2). Furthermore, the UK government
approved a structural reform and introduced a minimum wage that sets the standards nationwide.
For comparative research, this requires to assess the reform implications of a nationally set min-
imum wage with regard to the structural rather than subnational labor market characteristics. Our
data consists of annual country-level panel data for the period from 1984 to 2013. Limitations of
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data availability for our main variable of interest, youth unemployment rate in the UK, prevented
us from extending the time frame to periods before 1984.

The selection of the donor pool of potential comparison countries is guided by four principles
(see Abadie et al., 2015, 500):

• First, countries which have been affected by a similar intervention of interest are excluded
from the donor pool, i.e. countries which introduced a nationally determined minimum
wage during the study period.

• Second, the donor pool is restricted to structurally similar countries in order to avoid over-
fitting and bias from interpolation across countries with very different characteristics.
Therefore, we restrict our pool of control units to OECD countries as they are of similar
economic structure.

• Third, Abadie et al. (2015, 500) recommend excluding units that experienced large idiosyn-
cratic shocks to the outcome of interest as a result of the reform implementation.

• Fourth, it requires a sufficiently high number of both pre-treatment and post-treatment
observations of the outcome of interest and potential control variables.

In the end, it leaves us with a final donor pool consisting of Germany, Finland, Sweden,4

Norway, Denmark, Italy, and Austria.5

The policy outcome variable of interest Yjt is the youth unemployment rate measured as the
percentage of youth labor force aged 15–24 years and taken from the OECD database on employ-
ment and labor market statistics (OECD, 2014). Following the minimum wage literature, young
workers should be the more impacted by a NMW implementation, as they have, on average, fewer
skills, experience, and training on the job than their adult counterparts. Moreover, the youth is
weakly organized in the labor market which reduces other endogeneity concerns about the imple-
mentation of NMW by policy-makers and their responses to exogenous interventions in the post-
treatment period. We rely on the standard OECD definition and focus on the 15–24 age group.

A crucial assumption of causal inference studies is that the structural reform has no effect dur-
ing the pre-treatment periods in order to estimate the post-treatment effects (Abadie et al., 2015,
3). Consequently, prior reform effects to the selected treatment period would bias the estimation
as the estimator is based on a comparison between the treatment and comparison units for the
post-treatment period. To examine potential bias, Abadie et al. (2010, 494) recommend redefin-
ing the treatment period, T0, to the first period in which the outcome of interest might have
already reacted to the reform treatment. With regard to NMW in the UK, there are multiple
points which could be considered in addition to the official year of the NMW implementation
in 1999, such as the election of Labour into government in 1997 or the establishment of the
LPC in 1998. Although we use the year of the official implementation of the NMW as the first
treatment period when the final regulations regarding the NMW suggested by the LPC became
public and official, we will run several robustness checks to test whether the reform effect changes
when adjusting the pre-treatment period.

To account for the discussed strategic timing of reform implementation we need to include a
sizable number of post-treatment periods since the effects are expected to emerge gradually and
change over time. Therefore, our post-treatment time ranges from 1999 until 2013. We also add
two control variables as proxies for the post-treatment labor market interventions taken from the
OECD database to our model specification (OECD, 2014). To account for the inflow of (low-
skill) labor as result of the Eastern enlargement in 2004, we construct a logged variable measuring

4We deliberately include Sweden in the control group even though it did not establish a transitory period for labor migra-
tion after the Eastern enlargement in 2004. We will control for the resulting bias by explicitly modeling the labor market
consequences of the Eastern enlargement in our application of the GSC.

5South Korea and Switzerland had to be excluded due to non-availability of data.
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the number of immigrants coming into the UK from countries which joined the EU in 20046 as
share of the active labor force population. To account for the effects of the downturn following
the 2007/8 economic and financial crisis, we add the percentage change in GDP as a second con-
trol variable.

5. Results
We start our investigation with estimating the average treatment effect without conditioning the
counterfactual on additional observables.7 Figure 1 shows the counterfactual trajectory of youth
unemployment in the untreated UK from the GSC estimation as well as the actual development.
Compared to conventional DID estimates shown in Figure A1 in the appendix, the GSC estima-
tion fits the development of youth unemployment in the pre-treatment period well. This result
increases the confidence to associate differences in the post-treatment period to the reform
implementation.

With this confidence we can turn to the post-treatment trajectory in Figure 1, which suggests
to distinguish three distinct post-treatment periods how youth unemployment in the “treated”
UK with a NMW developed over time (solid line). First, we observe an unemployment reducing
effect. The contrasting youth unemployment trends between the treated UK and the comparison
units (dashed line) indicate a selection effect through strategic timing of reform implementation.
The estimated “counterfactual UK” would have had a higher youth unemployment rate without
the NMW immediately after its introduction. In contrast, the actual UK youth unemployment
rate continues to follow the declining trend of the years prior to reform. Afterwards, the actual
youth unemployment rate in the UK remains below the pre-treatment level until 2004.8 This
short-term effect suggests that the implementation of the NMW has been a targeted action of
policy-makers. The Labour Party under Tony Blair would have been unlikely to implement a
minimum wage if they were expecting negative (short-term) consequences that would have low-
ered their chances of re-election in 2001.

In 2004, the point estimate of youth unemployment in the counterfactual UK is for the first
time lower than the actual unemployment rate. From this point on, we observe a clearly opposing
trend of youth unemployment compared to the control group. It characterizes a distinct second
period of reform implementation toward the end of the second governmental term of Tony Blair.
It may be explained by country-specific interventions like inherent reform adjustments or the
post-intervention effect of Eastern enlargement that also happened during this period. Finally,
we find indication of a further post-treatment intervention in 2008. Compared to the previous
period, the parallel development of the youth unemployment trend in the treated and comparison
units suggests a more general intervention with similar effects. Most likely, this reflects the eco-
nomic and financial crisis, which started to unfold in that same year.

Together, the diverging trends between the actual youth unemployment rate and the estimated
counterfactual during the period between 2001 and 2007 hint at post-treatment interventions
during this time that are responsible for the increasing effect on youth unemployment. At this
point, however, it remains open whether to account these effects to country-specific adjustments
or more general labor market interventions. Therefore, we subsequently include two control vari-
ables, immigration from Eastern Europe and GDP growth, to assess the robustness of the findings
to two (exogenous) post-treatment interventions that might bias the NMW reform estimates but
are unlikely to have been anticipated by the policy-makers at the time of the NMW

6Estonia, Latvia, Lithuania, Malta, Poland, Slovak Republic, Slovenia, Czech Republic, Hungary, and Cyprus.
7We conduct all our analysis in R using the gsynth package provided by Xu (2017).
8Note that all models as well as the actual youth unemployment rate experience a slight increase in 2003. It indicates that

the GSC is able to capture unobserved common shocks. After a short economic recovery in 2002, the countries of the EU in
general experienced stalling employment growths and rising rates of unemployment in 2003 (EC, 2004).
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implementation in 1999. Table 1 presents the numerical results. Column 1 shows the average
treatment effect in the main model when no covariates are included. Columns 2 and 3 list the
average treatment effect when we, additionally, condition the estimation of the counterfactual
on the (constant) effect of immigration from Eastern European countries as a share of the active
labor force and the effect of the economic and financial crisis for GDP growth. Column 4 presents
the results when conditioning on both control variables. All models include country and year
fixed effects.

The findings reveal five latent factors to be important which all models condition on.9

According to the main model of column 1, the estimated average treatment effect over the
whole post-treatment period (1999–2013) is an increase of youth unemployment rate of about
3.9 percentage points (with a standard error of about 2.3 based on parametric bootstraps), but
is statistically not distinguishable from zero. This is not surprising given our expectation of a non-
linear trend over time. Accordingly, the short-term decreasing effect should cancel out the long-
term increasing effect.

When adding the controls for the two labor market interventions in the post-treatment period
(models 2–4), we see a small but negligible decrease in the estimates, while the standard errors
remaining sizable. Without being conclusive, it suggests that at least a small part of the long-term
increasing effect, which we observe in the main model, is attributable to the exogenous labor mar-
ket intervention. The substantive size of the long-term NMW effect on youth unemployment
remains, however, similar.

Following our discussion about the validity of reform estimates in comparative studies, we are
mainly interested in the confidence to attribute changes in the dependent variable to the post-
treatment reform implementation. Figure 2(a) shows the average annual treatment effect of the
UK NMW on youth unemployment from 1999 to 2013 with a 95 percent confidence interval

Figure 1. Comparison of estimated counterfactual, Ŷ(0), from the main model with the actual development of youth
unemployment rate in the UK after the implementation of the NMW.

9See Figure A2 in the appendix for the trajectory of the factors over time.
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for our main model. First, we find that the youth unemployment rate in our main model is about
3.5 percentage points lower than without the NMW with a confidence interval (CI) clearly below
zero ranging from −4.5 to −2.3 percentage points in the first year of the implementation.
Second, after this short initial period, the size of the average treatment effect begins to rise
and around 2007/8, we see an overall positive average treatment effect of the NMW implemen-
tation on youth unemployment rate, which is statistically different from zero. The baseline model
suggests an average increase as a result of the NMW of 8.3 percentage points in 2008 (CI: [1.27
percentage points,16.7 percentage points]).

The non-linear effect of the UK NMW on youth unemployment also holds when we include
proxy controls for the two post-treatment interventions in our models. Figure 2(b) controls for
the increase in immigration from Eastern Europe to approximate the effect of the Eastern
enlargement. Figure 2(c) shows the average treatment effect when controlling for GDP growth
rates to directly capture the consequences of the economic and financial crisis of 2007/8.
Figure 2(d) shows the development of the average treatment effect of the UK NMW when
accounting for both control variables. Overall, the dynamic development of the effect remains
similar to the main model in Figure 2(a): The implementation of the NMW decreased the
youth unemployment rate in the short-run, in particular, in the first year of the implementation.
Afterwards, we observe a steady increase in the period from 2000 to 2007 compared to the pre-
dicted development without the implementation of a NMW in all models.

In sum, the analysis with the GSC approach points to reform-inherent post-treatment adjust-
ments rather than general exogenous structural post-treatment interventions that explain the
non-linear effect of the UK NMW on youth unemployment. Yet, our cross-country findings
are based on a relatively small number of comparison units only. Therefore, we conduct a number
of diagnostic checks including applying the classical synthetic control method and re-running our
main analysis by including additional demand and supply variables of youth unemployment to
ensure that the (imputed) results are not excessively extrapolated and robust to other specifica-
tions (see Appendix B). Overall, the tests support the conclusions drawn from our main analysis.
Nevertheless, we emphasize that our analysis based on aggregate times-series cross-sectional data
still does not allow us to fully exclude the possibility of an interaction effect with the Eastern
enlargement or another unobserved post-treatment intervention from our analysis.

6. Concluding discussion
The focus on causal inference in comparative studies has increased with the popularity of the syn-
thetic control method. One key message of our analysis is that comparative scholars should care-
fully consider the conditions under which policy-makers implement structural reforms. Electoral
considerations can result in an upward time selection bias of otherwise negative reform effects in

Table 1. The effect of the UK NMW on youth unemployment rate 1999–2013

(1) (2) (3) (4)

Average treatment effect NMW 3.9 3.74 3.37 2.51
(2.32) (2.45) (2.46) (2.37)

EE immigration (% of active labor force; ln) 0.47 0.63
(0.28) (0.30)

Δ GDP 0.02 0.06
(0.05) (0.05)

Country FE x x x x
Year FE x x x x
Unobserved factors 5 5 5 5
N 240 240 240 240
Control countries 7 7 7 7

310 Thomas König et al.

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/p

sr
m

.2
01

9.
45

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/psrm.2019.45


the early post-treatment period if structural reforms are not randomly implemented in time. As a
consequence, the long-term reform trajectory is likely to unfold in a non-linear trend over time,
as policy-makers tend to discount possible long-term implications. At the same time, further
post-treatment interventions in both treatment and comparison units can make it difficult to
attribute reform effects to either the reform implementation or other post-treatment interventions
in the longer-term. To better understand the implications of such post-treatment interventions,
we applied the generalized synthetic control method by Xu (2017) to evaluate the reform effect of
UK NMW for youth unemployment.

In this study, we caution against the interpretation of reform estimates independent of the
political and economic context of reform implementation. Yet, by accounting for the larger
context of policy implementation based on qualitative insight or theoretical knowledge,
comparative research can enhance our understanding about the effectiveness of structural
reforms. Take our empirical assessment of the UK NMW effect as an example. Because NMW
tend to persist and as the UK NMW has been implemented at the national level, the comparative
analysis requires methods that help to carefully interpret the post-treatment trajectory. At first, we
find that the NMW has reduced youth unemployment in the short-term. As argued, electoral
competition inclines policy-makers to adjust their behavior to the future economic environment
and makes the implementation of a NMW more likely if its employment effects are expected to

Figure 2. Average treatment effect of the UK NMW over time as the difference (gap) between the estimated counterfactual
and the actual development of youth unemployment in the UK. Figure (a) shows the effect estimated without additional
controls. The remaining three models, additionally, condition the estimation of the counterfactual on (a) immigration
inflow from Eastern European countries asa share of active labor force, (b) growth in GDP, and (c) both control variables.
(a) Main model (no controls), (b)conditioning on EE immigration, conditioning on ΔGDP, and (d) conditioning on both.
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be small or even positive during their own re-election period. Yet, the estimated long-term
trajectory of the NMW effect is non-linear with an increasing youth unemployment effect
unfolding over time.

On closer inspection of this trend, we differentiated between three post-treatment periods. In
the first years of the introduction, we observe an unemployment decreasing effect which, however,
slows down and turns into an increasing trend in the second period toward the end of the second
governmental term of Tony Blair. We conditioned our analysis on observable implications of
another post-treatment intervention, the Eastern enlargement of the EU in 2004, but find the gen-
eral trend to be robust. We also find indication of an intervention in the third period, which is likely
to result from the worldwide 2007/8 economic and financial crisis. Even though we cannot exam-
ine the exact underlying mechanisms of these post-treatment interventions, a plausible explanation
for the turnaround of the reform effect is that the UK government started to continuously increase
the inflation-corrected minimum wage only two years after the NMW implementation in 1999
until the crisis. In addition, our analysis suggests that the NMW did not further increase youth
unemployment rates during the crisis in the final period of our study. One potential explanation
points to the flexibility of the policy-makers during this time period.

The enormous youth unemployment rates in many countries are one of the key problems,
which representative democracies are facing today in Europe. The 2007/8 crisis led to significant
falls in gross domestic product for most OECD countries. The conventional view is that, in the
face of falling demand, a potential reaction of firms is to adjust labor costs by lowering or freezing
wages (Bryan et al., 2012, 7). With a minimum wage in place, however, firms have much smaller
margins to react to any kind of demand or supply shock, making the reduction of employment a
likely response. Using survey data on full- and part-time restaurant staff in Pennsylvania and New
Jersey, Card and Krueger (1995) were able to call this conventional wisdom into question.
However, compared to insights from US state-level analyses, empirical studies about NMW
effects are characterized by very mixed findings. Our analysis highlights time selection of reform
implementation as a threat to the external validity of short-term estimates. In the extreme, the
non-linear development of reform effects in the post-treatment periods due to time selection
may explain some of the scholarly controversies regarding the implication of reform effects.

Supplementary material. To view supplementary material for this article, please visit https://doi.org/10.1017/psrm.2019.45
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