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Abstract 

At a time of slow growth in several advanced and emerging countries, calls for more structural 
reforms are multiplying. However, estimations of the short- and medium-term impact of these 
reforms on GDP growth remain methodologically problematic and still highly controversial. We 
contribute to this literature by making a novel use of the non-parametric Synthetic Control Method 
to estimate the impact of 23 wide-reaching structural reform packages (including both real and 
financial sector measures) rolled out in 22 countries between 1961 and 2000. Our results suggest 
that, on average, reforms started having a significant positive effect on GDP per capita only after five 
years. Ten years after the beginning of a reform wave, GDP per capita was roughly 6 percentage 
points higher than the synthetic counterfactual scenario. However, average point estimates mask a 
large heterogeneity of outcomes. Benefits tended to materialise earlier, but overall to be more 
limited, in advanced economies than in emerging markets. These results are confirmed when we use 
a parametric dynamic panel fixed effect model to control for the rich dynamics of GDP, and are 
robust to a variety of alternative specifications, placebo and falsification tests, and to different 
indicators of reform.  
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WIDE-REACHING STRUCTURAL REFORMS AND GROWTH: A CROSS-COUNTRY SYNTHETIC CONTROL 
APPROACH 

 
Pasquale Marco Marrazzo and Alessio Terzi 

I. Introduction 
 

Policymakers face a perennial struggle to improve economic outcomes, in both advanced and 

developing countries. Within this context, orthodox economic theory has made a strong case for 

structural reforms, identified as measures aimed at removing supply-side constraints in an economy. 

This in turn would favour efficient factor allocation and contribute to medium- to long-term growth. 

Such measures include, but are not limited to, product and labour market liberalisations, current and 

capital account openness, and financial liberalisation. For a long time, a collection of these policies 

has fallen under the name of Washington Consensus, following their listing in Williamson (1994). 

According to this policy perspective, which has long been held by multilateral organisations, the 

depth and breadth of reform packages will determine subsequent economic performance (Easterly 

2005).  

While individually these measures are built on solid workhorse economic models, and well-

established concepts such as Schumpeterian creative destruction or competitive advantage, the 

growth literature remains divided. The diagnostics perspective holds that while “most well-trained 

economists would agree that the standard policy reforms included in the Washington Consensus 

have the potential to promote growth”, economic policy success will hinge on addressing few 

selected binding constraints in the economy, rather than using a “spray-gun” approach to reform 

across the board (Rodrik 2009, pp.56, 63). This is because measures that are individually sensible 

could actually have negative interaction effects with existing constraints (Rodrik 2004). As such, 

deep- or wide- orthodox structural reform packages will generally fail to produce positive growth 

effects, unless they are carefully tailored to the local context. Specific conditions might actually lead 

heterodox policies to be more fruitful (Hausmann & Rodrik 2003).  

The endowment perspective identifies geography and resource endowment as crucially underlying 

the development of agriculture, human capital, transport costs, the spread on knowledge and 

knowhow, and ultimately long-term growth (Sachs 2001; Diamond 1997). Under this view, there is 

little policy change can do to significantly shape medium- and long-term growth, particularly in 

underdeveloped regions.  

The institutional perspective eclectically builds on the previous two by placing institutions at the 

centre. Good economic institutions – generally involving the protection of private property and the 
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rule of law – combined with good political institutions – defined as pluralistic and power-constrained 

– ensure that the right policies will be identified and successfully implemented (Hall & Jones 1999; 

Acemoglu et al. 2001; Acemoglu & Robinson 2012). At the same time, geography will have a strong 

impact on the quality of institutions (Rodrik et al. 2004). According to this view, pushing for 

structural reforms will have only a temporary and limited impact on economic growth as it will be 

like treating the symptoms of the problem, rather than addressing the root cause.  

Motivated by the apparently conflicting prediction on the benefits of (orthodox) policy reform in 

these growth theories, we investigate the relationship between a wide range of structural reforms 

and economic performance over a ten-year time horizon. Our novel empirical approach is composed 

of two steps. First, building on a methodology developed by IMF (2015), we identify 23 episodes of 

wide-reaching structural reform implementation (so-called “reform waves”). These are based on a 

database first assembled by Ostry et al. (2009) and later expanded by Giuliano et al. (2013), which 

provides detailed information on both real and financial sector reforms in 156 advanced and 

developing countries over a 40 year period. Indicators considered specifically cover trade-, product 

market-, agriculture-, and capital-account liberalisation, together with financial and banking sector 

reform. Then, we track top-reforming countries over the 10 years following adoption and estimate 

the dynamic impact of reforms by employing the Synthetic Control Method (SCM): a technique first 

developed in Abadie and Gardeazabal (2003) and later refined in Abadie et al. (2010; 2015). In a 

similar vein to matching estimation strategies (Rosenbaum & Rubin 1983), this non-parametric data-

driven approach creates a control for each individual reforming country, as a linear combination of 

other countries displaying similar pre-reform characteristics.  

Crucially, Abadie et al. (2010) prove that once a good match has been established over observable 

characteristics prior to the reform, time-varying unobservable confounders become a second-order 

problem. In a SCM framework, we are therefore somewhat less concerned about the endogeneity of 

reforms, which is instead a persistent issue in standard panel models such as difference-in-difference 

or fixed-effect estimations.    

The SCM allows us to quantify the individual impact of a country’s reform package. Our technique 

therefore caters for the fact that each country and reform package is different, displaying the 

heterogeneity thereby associated. However, at the same time, it makes it possible to aggregate 

results and drawing some general conclusions on the relationship between reforms and economic 

performance. As discussed by Billmeier and Nannicini (2013), the SCM creates data-driven case 

studies that can be analysed within a unified statistical framework, hence effectively constituting a 

middle-ground between a case study approach and standard cross-sectional work. 
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Our main findings are as follows: on average, reforms had a negative but statistically insignificant 

impact in the short term. However, reforming countries experienced a growth acceleration in the 

medium-term, with the result that ten years after the reform wave started, GDP per capita was 

roughly 6 percentage points higher than the synthetic counterfactual scenario. We highlight how 

average point estimates mask the fact that the impact of reforms is highly heterogeneous, in 

particular between advanced and emerging markets. Benefits tended to materialise earlier, but to 

be more limited, in the former than in the latter. We show how this result is unlikely to be dictated 

by the macroeconomic conditions in which reforms were implemented, but rather suggest that this 

may be due to a diversified composition of the average reform package and overall quality of 

institutions, affecting policy credibility.  

Given the novelty of our approach in the reform literature, we show that our findings are not model-

specific. In particular, we adapt the dynamic panel regression model used by Acemoglu et al (2014) 

to provide an alternative estimation strategy for the impact of reforms on growth, and illustrate how 

our baseline estimates are at most to be treated as conservative. 

Moreover, we performed extended robustness checks on our main results. These include a placebo 

test, where we fictitiously placed a reform episode ten years before the actual reform wave, and 

show how the impact measured by the SCM is not comparable to that identified in the baseline. We 

also doubled the time horizon over which we fit the model to twenty years, reducing the likelihood 

of positive self-selection bias. Moreover, we ran a falsification test on countries that did not 

implement reforms, showing how our model tracks well performance on average in the absence of a 

reform shock. Finally, we considered alternative indicators of comparable structural reforms, and 

hence an alternative selection of wide-reaching reform episodes. In all cases, our baseline results 

remain broadly confirmed.   

The remainder of the paper is organised as follows. Section II provides a detailed account of the 

existing literature on the impact of reforms on growth. Section III explains the theory underpinning 

the SCM. In Section IV, we describe the data and explain the methodology behind our case selection. 

Our implementation of the SCM is presented in Section V. Section VI reports the baseline results. In 

Section VII, we crosscheck our baseline estimates with an alternative parametric estimation strategy. 

Section VIII presents a range of robustness checks, while Section IX is devoted to discussing two 

specific case studies. Section X offers some concluding remarks.  
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II. Literature on reforms and growth 
 

The literature tracing the impact of individual policy reforms on growth in extremely abundant. We 

do not attempt to summarise it here exhaustively, but rather report some of the findings related to 

the policies we will consider later in the paper. While we consider only reform packages including 

multiple reform dimensions, hence making it impossible to quantify the impact of a single policy 

measure within our setting, it is interesting to note that the empirical literature remains highly 

divided even on the benefits of individual policy dimensions. 

For what regards trade liberalisation, the evidence suggesting a positive effect on growth dates back 

to the 1990s (Frankel & Romer 1999; Dollar 1992; Sachs & Warner 1995; Dollar & Kraay 2004; 

Wacziarg & Welch 2008). However, these results have not gone unchallenged (Rodriguez & Rodrik 

2001; DeJong & Ripoll 2006). Interestingly, Billmeier and Nannicini (2013) recently employed the 

SCM in a worldwide sample of countries to establish that liberalisations yielded a positive effect in 

all regions, but more recent episodes, especially in Africa, had no significant impact.  

Turning to domestic financial liberalisation, Levine (1997; 2005) provides a comprehensive overview 

of the literature, showing how – although with some nuances – the preponderance of evidence 

suggests a positive link to growth (Rajan & Zingales 1998; Beck et al. 2000; Aghion, Howitt, et al. 

2005; Galindo et al. 2007; Abiad et al. 2008). Dervis and Page (1984) argued in favour of product 

market reforms and policies promoting competition, for which several authors find positive effects, 

particularly in developed economies (Nicoletti & Scarpetta 2003; Frischtak et al. 1989; Barro 1991; 

Easterly 1993; Jalilian et al. 2007). Rodrik (1995) however preserves a degree of scepticism: while the 

theoretical channels are clear, the empirical aggregate impact of these industrial policies seems 

rather small. Detailing the complexity of the relationship between competition and innovation, 

Aghion et al. (2005) recently cast doubts even over the theoretical channels underpinning such 

policies.  

Gollin (2010) offers an overview of the relationship between agricultural reform and long-term 

growth, offering a mixed picture (see also Rodrik 1995). Beyond the direct impact of these policies 

on agricultural productivity, the main indirect theoretical channel relates to the fact that agricultural 

reforms tend to decrease inequality, which in turn the political economy literature has identified as a 

drag on growth (Alesina & Rodrik 1994; Besley & Burgess 2000). Aside from Anderson (2010), this 

empirical literature has generally focussed on specific countries, finding strong positive effects in 

China (Lin 1992; Gulati et al. 2005) and Vietnam (Pingali & Xuan 1992). The evidence is however 

much thinner for former Soviet countries, which saw collapsing output and productivity (Rozelle & 

Swinnen 2004; Macours & Swinnen 2000).  
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Perhaps the most contentious reform among those considered is capital account liberalisation 

(Eichengreen 2001). While several authors find positive effects on growth (Bekaert et al. 2005; Kose 

et al. 2009; Dell’Ariccia et al. 2007; Quinn & Toyoda 2008; Quinn 1997), these results tend to be 

rather weak (Rodrik 1998). Klein and Olivei (2008) and Edwards (2001) suggest  that these 

unsatisfactory empirical findings, which clash with the strong theoretical case in favour of financial 

globalisation, are driven by developing countries. A point later echoed by Rodrik and Subramanian 

(2009) and Prasad et al. (2007).  

Turning to the broader relationship between policy reforms and economic performance, the body of 

academic empirical literature we contribute to is perhaps more limited than the importance of the 

question would warrant. The overall conclusion that can be drawn is that reforms are generally 

associated with positive subsequent economic performance, but the data displays a high degree of 

heterogeneity, depending on countries and policies considered.  A finding that we will find confirmed 

within our own empirical setting. 

Post-Soviet countries moving towards a market economy have received considerable attention in 

this respect. Fischer et al. (1996) looked at 26 transition economies over the period 1989-1994. They 

conclude that structural reforms played a vital role in reviving economic growth. This finding for 

transition economies was echoed by de Melo et al. (1996), and more recently by Havrylyshyn and 

van Rooden (2003) and Eicher and Schreiber (2010). 

Focussing more broadly on countries implementing wide reform packages covering domestic 

finance, trade, and the capital account, Christiansen et al. (2013) find a strong impact of the former 

two on growth in middle-income countries. Moreover, they show how well-developed property 

rights are a pre-condition in order to reap fully the benefits of structural reforms. The importance of 

institutions in explaining cross-country heterogeneity is further remarked by Prati et al. (2013), who 

illustrate how the positive relationship between structural reforms and growth depends on a 

country’s constraints on the authority of the executive power. Distance from the technological 

frontier seems also to play a role. In line with the spirit and methodology of our paper, Adhikari et al. 

(2016) recently applied the SCM to six cases of reform waves in advanced economies. Overall, they 

find evidence suggesting a positive but heterogeneous effect of labour and product market reforms 

on GDP per capita.  

However, as mentioned in the introduction, there are some dissenting opinions among scholars. In 

line with the diagnostic view, Levine and Renelt (1992) show how policies associated with long-term 

growth have important interaction effects and, when these are taken into account, the strong 

predictions on their individual positive impact often become fragile or insignificant. Similarly 
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questioning past methodologies, Rodrik (2012) argues there is little to be learned from regressing 

policies on growth.  Easterly (2001) documents how developing countries experienced a growth 

slowdown over the period 1980-1998, while their extensive reforms would have predicted a growth 

acceleration. Linking the argument to the institutional perspective, Easterly and Levine (2003) show 

how a broad set of macroeconomic policies becomes irrelevant in explaining economic development 

once institutions, and the geographical factors that underpin them, are taken into account. A point 

echoed by Rodrik et al. (2004). Easterly (2005) subsequently shows how the positive relationship 

established in the literature between national policies and growth is likely to be driven by extreme 

observations.  

III. Econometric theory 
 

The empirical study presented in this paper is based on the Synthetic Control Method as introduced 

by Abadie and Gardeazabal (2003), and later extended by Abadie et al (2010; 2015). The SCM 

proposes an innovative way to address one of the main issues in comparative case studies, namely 

finding a suitable counterfactual to a treated unit, or within our setting, to a country. The main idea 

is to use several countries to synthetize a control that resembles as much as possible the “treated” 

country. In practice, the synthetic replica country is a linear combination of several possible 

comparable countries that deliver a good match to the country of interest3. 

In a way, this technique is not far away from the widely accepted difference-in-difference 

estimation. In that framework, studies look for a country that is “similar enough” to the country 

experiencing a policy change before the treatment and then look at the post-reform difference 

under an assumption of parallel trends. The SCM works in the exact same way, with the difference 

that it does not impose that the control must be composed by one country only, but rather creates a 

linear combination of “similar” countries to produce the best possible pre-reform match.  

Formalisation of the Synthetic Control Method 
 
Abadie et al (2010) formally show how to identify the effect of an intervention (in this paper, a 

reform wave) by mean of a panel dataset and a factor model. More precisely, suppose we start with 

a panel dataset collecting the GDP per capita of 𝐽𝐽 + 1 countries and 𝑇𝑇 periods, where one country 

𝑖𝑖 = 1 exhibits a reform wave at time 𝑇𝑇0, while 𝐽𝐽 countries do not exhibit any reform wave during the 

𝑇𝑇 periods. Moreover, assume that the GDP per capita of any country 𝑖𝑖 at any time 𝑡𝑡  is given by a 

factor model:  

                                                           
3 In the finance literature, the SCM could be described as a portfolio strategy to replicate one specific asset. 
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𝑌𝑌𝑖𝑖𝑖𝑖 = 𝛿𝛿𝑖𝑖 + 𝝀𝝀𝑖𝑖𝝁𝝁𝑖𝑖 + 𝜽𝜽𝑖𝑖𝒁𝒁𝑖𝑖 + 𝐷𝐷𝑖𝑖𝑖𝑖𝛼𝛼𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖 [1] 

where: 
• 𝛿𝛿𝑖𝑖  is an unobservable common factor with unitary loading to all countries 𝑖𝑖 
• 𝝀𝝀𝑖𝑖 is a vector of unobservable common factors with country specific loading 𝝁𝝁𝑖𝑖  
• 𝒁𝒁𝑖𝑖 is a vector of observed covariates uncorrelated with the reform wave  
• 𝜽𝜽𝑖𝑖 is a vector of unknown parameters for the covariates 
• 𝐷𝐷𝑖𝑖𝑖𝑖 is an indicator that takes a value of one for 𝑡𝑡 > 𝑇𝑇0 and 𝑖𝑖 = 1 
• 𝛼𝛼𝑖𝑖𝑖𝑖 is the effect of the reform wave 
• 𝜀𝜀𝑖𝑖𝑖𝑖  is an unobservable transitionary shocks with zero mean. 

 
Suppose now to take a vector of 𝐽𝐽 non-negative weights 𝑾𝑾 summing to one, which effectively define 

a specific synthetic control. Moreover assume there exists a vector of weights 𝑾𝑾∗ such that:   

 

 𝑌𝑌1𝑖𝑖 = 𝑾𝑾∗𝒀𝒀0𝑖𝑖 for 𝑡𝑡 < 𝑇𝑇0  
and 

𝒁𝒁1 = 𝑾𝑾∗𝒁𝒁0  

 
[2] 

 
where 𝒀𝒀0𝑖𝑖 and  𝒁𝒁0 are the vector of GDP per capita at time 𝑡𝑡 and covariates of the 𝐽𝐽 countries, while  

𝑌𝑌1𝑖𝑖 and  𝒁𝒁1 are the GDP per capita at time 𝑡𝑡 and covariates of the country of interest.  

Abadie et al (2010) shows that if the pre-treatment period is large relative to the scale of the 

transitory shocks, it is possible to estimate the effect of the reform wave 𝛼𝛼𝑖𝑖𝑖𝑖 at a specific time 𝑡𝑡 > 𝑇𝑇0 

as the difference of the observed GDP per capita after the reform and that:   

 

𝛼𝛼�1𝑖𝑖 = 𝑌𝑌1𝑖𝑖 −𝑾𝑾∗𝒀𝒀0𝑖𝑖         [3] 
 
Given that condition [2] can hold exactly only if (𝑌𝑌1𝑖𝑖 ,𝒁𝒁1) belongs to the convex hull of 

�(𝑌𝑌2𝑖𝑖,𝒁𝒁2), … , �𝑌𝑌𝑗𝑗+1𝑖𝑖,𝒁𝒁𝑗𝑗+1� �, in practice the set of weights that satisfy condition [2] might not exist, 

and therefore the synthetic control is defined by the set of weights that approximate condition [2]. 

The estimation of the synthetic control is purely nonparametric because, as described in Abadie et al 

(2010), it is based on the minimisation of a pseudo-distance between the vector of characteristics of 

the country that experiences a reform wave and the vector of the potential synthetic control. More 

formally, vector 𝑾𝑾∗ is chosen to minimise the pseudo-distance: 

 

‖𝑿𝑿1 − 𝑿𝑿0𝑾𝑾‖𝑽𝑽 = �(𝑿𝑿1 − 𝑿𝑿0𝑾𝑾)′𝑽𝑽(𝑿𝑿1 − 𝑿𝑿0𝑾𝑾)           [4] 

 
where 𝑿𝑿1is a vector that collects GDP per capita for 𝑡𝑡 < 𝑇𝑇0 and covariates for the country of 

interest, 𝑿𝑿0is the corresponding matrix for the 𝐽𝐽 countries, and 𝑽𝑽 is a symmetric and positive 



8 
 

semidefinite diagonal matrix, chosen so that the mean square prediction error of the GDP per capita 

before the reform wave is minimised4.  

One of the main benefits of the synthetic control method is that, conversely from standard case 

studies, the selection of the control country is data driven, while other approaches have a strong 

arbitrary element.  Moreover, also the relative weight of each covariate is data-driven. This makes 

the SCM overall a very transparent approach. 

It is interesting to notice that the SCM can be seen as a specific case of a linear regression. In fact, 

the SCM uses a weighting linear combination, where the coefficients are non-negative and sum to 

one, while a regression uses a linear combination that can be normalised to sum to one but that is 

not restricted to non-negative coefficient. This restriction has the benefit of avoiding the risk of 

running in an extrapolation bias, as proved by Abadie et al (2015). 

On top of this, there are several reasons that lead us to prefer the SCM with respect to a standard 

panel regression analysis within this setting. Aside from issues of transparency, due to its non-

parametric nature, the SCM is less subject to issues of misspecification, also allowing us to model 

more closely the yearly impact of reform. Moreover, it is less prone to endogeneity bias originating 

from time-varying unobservable confounders. This is an improvement vis-à-vis difference-in-

difference approaches and time fixed effect estimations, which only account for time-invariant 

confounders (Billmeier & Nannicini 2013). Finally, what is usually considered a disadvantage of the 

SCM is that it does not allow for standard statistical inference. We will show however that within our 

setting, this problem can be overcome. 

Our methodological contribution 
 
The SCM was originally devised as a single-country data-driven case study method. Within such 

setting, an underlying crucial assumption is that after 𝑇𝑇0 there are no significant idiosyncratic non-

transitionary shocks affecting GDP per capita to neither the country of interest nor any of the 

countries composing the synthetic control. As this assumption cannot be tested, it is treated loosely 

speaking as the exclusion restriction in an Instrumental Variable (IV) setting, meaning that the 

author goes qualitatively at length explaining why there are reasons to believe it is satisfied5. In a 

                                                           
4 Given the dual optimisation process, it appears practically useful to start the estimation of the parameters V 
and W from many points to reduce the chance of running into local, rather than global, minima. We hence 
start the optimisation process from six thousand different points and select the one delivering the best overall 
pre-reform fit. 
5 Some basic robustness tests are routinely carried out to help this claim, as for example excluding countries 
composing the synthetic control one by one and verifying whether baseline results broadly hold (Mideksa 
2013; Abadie et al. 2015).  
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single country case study, thanks also to the transparency in the construction of the control, this 

argument is made easier. 

We see obvious shortcomings in this discretionary case-by-case approach and suggest an alternative 

way to deal with this problem. What we propose is to apply the SCM systematically to multiple 

reform episodes 𝑛𝑛, and study the average effect across all 𝑛𝑛 episodes, therefore assuming that 

idiosyncratic (i.e. country-specific) shocks are broadly symmetric, which would ensure the 

asymptotic consistency of our estimate. As 𝑛𝑛 increases, the average effect converges towards an 

unbiased estimate of the average impact of a reform wave. More formally, given that the condition 

[2] only holds approximately in most of real application, then the estimate of the individual 

treatment effect [3] might be affected by idiosyncratic shocks 𝑒𝑒𝑖𝑖𝑖𝑖 turning equation [3] into:  

   

𝛼𝛼�1𝑖𝑖 + 𝑒𝑒𝑖𝑖𝑖𝑖 = 𝑌𝑌1𝑖𝑖 −𝑾𝑾∗𝒀𝒀0𝑖𝑖 [5] 
 

By increasing the sample size, the average value of the term 𝑒𝑒𝑖𝑖𝑖𝑖 tends to zero lim𝑛𝑛→∞
∑ 𝑒𝑒𝑖𝑖𝑖𝑖𝑛𝑛
𝑖𝑖=1
𝑛𝑛

= 0 

under the assumption that 𝐸𝐸(𝜀𝜀𝑖𝑖𝑖𝑖|𝒁𝒁𝑖𝑖) = 0. 

We note that this approach is similar in spirit to recent applications of micro-econometric 

techniques to macro settings, specifically targeted at estimating the average impact of fiscal 

austerity (Jordà & Taylor 2016), or of democratisation (Acemoglu et al. 2014), on growth. Clearly, 

while we see standard statistical interference as a main advantage of our approach with respect to 

past applications of the SCM6, nothing forbids subsequent zooming into specific reform episodes, 

therefore offering a finely balanced mix between cross-national econometrics and case studies.    

 

IV. Data and Sample 
 

In order to use the SCM, we need first to identify episodes of extensive reform. Our starting point is 

a panel dataset of structural reforms assembled by Giuliano et al (2013) covering 156 countries 

between 1960 and 2005, and displaying indicators reflecting the level of regulation in six economic 

areas: domestic financial sector, capital account, product market, agricultural market, trade, and 

current account.   

Table 1. Policy indices 

 Domestic financial sector 
Securities market This indicator assesses the quality of the securities market framework, 

including the existence of an independent regulator and the extent of legal 
restrictions on the development of domestic bond and equity markets 

                                                           
6 We note that Abadie et al (2010) develop a quasi-p-value for a single-country SCM application building on 
placebo tests.   
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Banking This indicator captures reductions or removal of interest rate controls (floors 
or ceilings), credit controls (directed credit and subsidized lending), 
competition restrictions (limits on branches and entry barriers in the banking 
market, including licensing requirements or limits on foreign banks), and 
public ownership of banks. It also captures a measure of the quality of 
banking supervision and regulation, including the power and independence of 
bank supervisors, the adoption of Basel capital standards, and the presence of 
a framework for bank inspections 

  
 Capital account 
 This indicator aims to measure the extent of the external capital account 

liberalisation. The index contains information on a broad set of restrictions 
including, for example, controls on external borrowing between residents and 
non-residents, as well as approval requirements for foreign direct investment 

  
 Product market 
 This indicator covers the degree of liberalisation in the telecommunication 

and electricity markets, including the extent of competition in the provision of 
these services, the presence of an independent regulatory authority, and 
privatisation 

  
 Agriculture market 
 This indicator measures the extent of public intervention in the market going 

from total monopoly or monopsony in production, transportation or 
marketing (i.e., the presence of marketing boards), the presence of 
administered prices, public ownership of relevant producers or concession 
requirement to free market 

  
 Trade 
 This indicator is based on tariff liberalization and is measured by average 

tariffs 
  
 Current account 
 This indicator captures the extent to which a government is compliant with its 

obligations under the IMF’s Article VIII to free from government restriction 
the proceeds from international trade in goods and services 

Source: This table presents a brief description of the variables. For a more comprehensive treatment, including 
data sources, refer to Giuliano et al (2013). 

 

Intuitively, we ideally would want to identify points in time when reforms were (i) wide-reaching, (ii) 

deep, and (iii) not immediately reversed. First, for each of the six reform variables, we want to 

identify large and stable jumps, which reflect a positive break (improvement) in the specific policy 

field. To do so, we adapt an approach first detailed by IMF (2015, pp.59–60). Formally, we look at 

the three-year differences, Δ𝐼𝐼𝑖𝑖𝑖𝑖 = 𝐼𝐼𝑖𝑖+3𝑖𝑖 − 𝐼𝐼𝑖𝑖𝑖𝑖 where 𝑖𝑖 refers to the country and 𝐼𝐼 is a specific policy 

indicator. We pool together the three-year differences over the entire time and country sample Α: =

Δ𝐼𝐼𝑖𝑖𝑖𝑖  ∈ Α,   ∀ 𝑖𝑖, 𝑡𝑡.  We then identify breaks ∀ 𝐼𝐼 ∈ [1,6]  based on three criteria:   
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(i) the three-year difference Δ𝐼𝐼𝑖𝑖𝑖𝑖  belongs to the top 3 percentile of the distribution of all 
Δ𝐼𝐼𝑖𝑖𝑖𝑖;  
 

(ii) the three yearly difference that compose Δ𝐼𝐼𝑖𝑖𝑖𝑖 are all non-negative: 𝐼𝐼𝑖𝑖+1𝑖𝑖 − 𝐼𝐼𝑖𝑖𝑖𝑖 ≥ 0 ,  
𝐼𝐼𝑖𝑖+2𝑖𝑖 − 𝐼𝐼𝑖𝑖+1𝑖𝑖 ≥ 0 and 𝐼𝐼𝑖𝑖+3𝑖𝑖 − 𝐼𝐼𝑖𝑖+2𝑖𝑖 ≥ 0;  
 

(iii) if condition (i) and (ii) occur more than once consecutively, we consider only the first 
observation. 
 

We identify reform wave events as years when within a three years interval at least two out of our 

six variables present a break as defined above. Applying such criteria, we obtain a list of events that 

consist of 29 episodes distributed over five decades. More precisely, we identify one episode in the 

60s, three in the 70s, thirteen in the 80s, eleven in the 90s, and one in the early 2000s. Reforms 

implemented in these 29 instances cover all six economic areas: Agricultural (8), Product Market (6), 

Trade (6), Capital account (14), Current Account (17), and Domestic Financial Sector (13). The full list 

of countries and reforms is displayed in Appendix 1.  

The reform waves identified happened in 28 countries, with the only repetition of Argentina in 1974 

and 1987. Moreover, as is evident from Figure 1, many of our reform episodes come from Latin 

America. While this should not surprise, given the region’s focus on wide-reaching economic reforms 

in the 80s and 90s, we note that more than half of the episodes considered in our dataset includes 

countries located outside Latin America and the Caribbean. As such, we would refrain from 

considering our results as generated only from reform experiences in this part of the world. 

Figure 1. Major reform episodes identified 
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V. Methodology in practice: The synthetic control approach 
 

Having identified major reform episodes is only a first step. In order to construct synthetic controls 

as discussed in section III, we assembled a panel dataset of both real GDP per capita and relevant 

covariates for 167 countries from all continent and income group over the period 1950-2011. The 

variables used for the pre-treatment calibration are standard economic growth predictors used in 

the SCM literature (Abadie et al. 2015; Billmeier & Nannicini 2013). Aside from real per capita GDP in 

PPP (from here onward referred to as “GDP”), we considered investment rates, the degree of 

openness of the economy, secondary  and tertiary education, population growth, and the value 

added of industry (full details are reported in Appendix 2). 

A necessary condition to be in the donor pool is that for the period of interest the candidate donors 

should not have experienced a reform wave, both in the pre-treatment and in the post-treatment 

phase. For example, a country that has experienced a reform wave in 1982 can be a candidate for 

another country experiencing a reform wave in 2000, but not in 1989. 

Extremely small countries are excluded from our analysis because of their limited contribution and 

high volatility in GDP per capita. For practical purposes, the threshold we apply for the exclusion is 

1.5 million people at 𝑇𝑇0. Moreover, using the Correlates of War database (Pevehouse et al. 2004), 

we excluded from the donor pool all countries affected by war in the time period of interest, given 

that such factor is likely to affect in an extreme (negative) way the donor and be unrelated to the 

reforming country, hence presenting the risk of distorting our estimates7.  

Not every country’s performance can be replicated using the SCM. In some instances, the synthetic 

control will simply display a limited replication power of the country of interest in the pre-treatment 

period. In these circumstances, the SCM cannot be used to analyse post-treatment effects, as the 

parallel trend assumption will be openly violated, as explained in Abadie et al (2010). Therefore, in 

line with Adhikari et al (2016), we develop a quantitative selection rule to identify whether a reform 

event should be dropped from our study, based on an arbitrary tolerable error8. We standardise the 

root mean squared prediction error (RMSPE) by GDP per capita at the period before the treatment 

in the following way:  

                                                           
7 In practice, this meant excluding the following countries from selected donor pools: Azerbaijan 1993 – 1994, 
Cambodia 1977 – 1979, Cyprus 1974, Democratic Republic of the Congo 1975 – 1976, Ethiopia 1998 – 2000, 
Iraq 1980 – 1988, 1990 – 1991 and 2003, Jordan 1973 and 1991, Rwanda 1994, Sierra Leone 1991 – 2002, 
South Africa 1975 – 1976, Syrian Arab Republic 1973, Uganda 1978 – 1979, Vietnam 1979. 
8 We note that a similar approach is used also in portfolio theory, where portfolios at times cannot be 
replicated due to market incompleteness and, as such, an “acceptable” tracking error is used as a threshold for 
analysis.  
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𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝐸𝐸𝑖𝑖,𝑖𝑖𝑠𝑠𝑖𝑖𝑠𝑠 =
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝐸𝐸𝑖𝑖,𝑖𝑖
𝑌𝑌𝑖𝑖,𝑖𝑖0−1

< 𝛾𝛾 

 

where 𝛾𝛾 is a threshold. Based on the distribution of the 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝐸𝐸𝑖𝑖,𝑖𝑖𝑠𝑠𝑖𝑖𝑠𝑠, we identified a sensible 

threshold 𝛾𝛾 = 7% (see Appendix 3). By standardising over GDP per capita at the year before the 

reform, we make different event studies comparable in terms of quality of fit. Moreover, this 

provides an intuitive interpretation to the threshold, i.e. we exclude from the analysis all the cases in 

which the average fit error is more than a specific fraction of the level of GDP per capita at the 

period before the event. In the remainder of the paper, we apply this “best fit” filter, unless 

mentioned otherwise.  

 

The countries considered in the donor pool of each individual reform episode should be similar to 

the reforming country, to avoid the risk of running in an interpolation bias, as described in Abadie et 

al (2010). Intuitively, what this means is that, for example, it would not be desirable to replicate 

Greece as a weighted mix of Sweden and Angola, which, by averaging, could yield a good pre-reform 

match, but at the same time are more likely to fail the parallel trend assumption.  

A simple way to reduce this risk is to restrict the possible donor pool by income level. An off-the-

shelf way to do so would be to use standard income classifications of the World Bank or IMF to 

construct donor pools. However, this approach would have the drawback that if the treated country 

is at the lower (higher) edge of its group, all possible donors will have a higher (lower) income, 

yielding a synthetic control that is not close to the treated unit. Therefore, we include in the donor 

pool only countries that have a GDP per capita close to the treated countries, according to the 

following condition:  𝑌𝑌𝑖𝑖
𝑗𝑗 ∈ �𝑌𝑌𝑖𝑖𝑖𝑖 −

1
2
𝑌𝑌𝑖𝑖𝑖𝑖 ,𝑌𝑌𝑖𝑖𝑖𝑖 + 1

2
𝑌𝑌𝑖𝑖𝑖𝑖� where 𝑌𝑌 is the GDP per capita,  𝑡𝑡 is the treatment 

period, 𝑖𝑖 refer to the treated country, 𝑗𝑗 refer to the untreated countries. Table 2 (column 3) offers an 

empirical backing to this approach, as donor pools constructed in this fashion already start 

approximating well the economic structure of our countries of interest, although obviously four 

times less precisely on a yearly basis than our SCM (RMSPE of 13 percent vs 3).   

All these transformations and conditions are in line with standard implementations of the SCM in 

the literature. For example, Abadie et al (2015) builds a synthetic West Germany by restricting the 

donor pool by income (only member of the OECD in 1990), excludes small-sized countries, members 

with an income level significantly lower than West Germany, and countries facing large 

macroeconomic shocks. 
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Table 2. GDP per capita and covariates means before reform programme implementation 

  

VI. The impact of structural reform programmes 
 

In this section, we present and discuss our baseline results. Figure 2 (Panel A) represents graphically 

the evolution of our interest variable – real GDP per capita – averaged across the 23 reform episodes 

(real) and their respective synthetic controls (synth)9. The close overlap between the lines before t 

suggests we effectively replicated the yearly evolution of GDP in the pre-treatment period, and not 

only the 10-year average – as already indicated in Table 2.  

Our baseline results suggest the average reform country experienced a brief slowdown vis-à-vis 

counterfactual following the inception of a reform wave. Figure 2 (Panel B) suggests the slowdown 

lasted for roughly 2 years, after which growth picked up again. Only after 5 years is the average 

reform country performing better than counterfactual and after 10 years its GDP per capita is 6.3p.p. 

higher.  

                                                           
9 In order to average across reform episodes with a different T0 without assigning a higher weight to larger 
countries, we standardise both the real and synthetic, setting GDP over the period [t-10,t-1]=100. This 
approach sounds reasonable, as both the real and the synth are practically equal over this period, as shown in 
Table 2. 

Top reformers
Synthetic top 

reformers
Simple average of 

donor pool

GDP per capita 5932.9 5930.3 5434.7
Investment rate 21.9 24.2 22.8
Industry share 30.5 28.0 30.3
Trade openness 43.6 49.4 56.7
Population growth 1.8 2.1 2.3
Secondary education 10.1 9.0 8.5
Tertiary education 3.6 3.2 3.0

Standardised RMSPE 3% 13%
Notes: Covariates are averaged over the 10 years preceding the reform wave [t-10,t-1] and then 
averaged across reform episodes in the first column. The second column averages across synthetic 
controls. The third column averages across all  countries potentially composing the donor pool. See 
text for details.

[t-10,t-1]
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Figure 2. (Panel A) Average trend in GDP per capita: reform countries versus synthetic control 
(Panel B) estimated impact of reforms 

 

 

One possible source of concern could be that reforms have spillover effects on countries composing 

the synthetic control, therefore polluting our estimates. To alleviate this concern, we collect bilateral 

trade data from the IMF’s Directions of Trade Statistics (DOTS) database and compute the weight of 

the reformer in the export basket of each respective synthetic control. As displayed in Appendix 4, in 

19 out of the 23 episodes considered, the reformer represents less than 1% of the control’s export 

basket. As a conservative check10, we exclude situations in which the reformer represented more 

than 3% or 5% of the control’s export basket11. The impact of reforms at t+10 remains practically 

unaltered (6.2 p.p. and 5.8 p.p, respectively), displaying similar short-run developments as in the 

baseline above.   

Another obvious source of concern could be that reforms are more likely to be implemented at a 

time of crisis, as suggested inter alia by Williamson (1994). If this were predominantly the case in our 

sample, then our short-term estimates could be biased downwards, dictating the lack of a positive 

                                                           
10 By comparison, the export basket of the synthetic control for West Germany constructed by Abadie et al 
(2015) depends for 21.0% on (real) West Germany. 
11 Episodes excluded are Great Britain-1976, Belgium-1988 with a 5% threshold, including also Brazil-1987 in 
the 3% threshold case.  
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impact of reform over the first 5 years. Moreover, at least part of the subsequent positive effect 

could be simply imputable to post-crisis recovery or reversion to the mean. 

To address this concern, we would want to identify countries experiencing a large financial or 

macroeconomic crisis that could have later twisted the governments’ arm into reform. While these 

crises could take multiple forms, ranging from sudden stops of capital inflows, to banking crises, or 

sovereign debt defaults, controlling for all of them would be problematic in a small-n setting like 

ours. However, the financial crisis literature highlights how currency crises have the tendency to 

manifest themselves in conjunction with all the above (Glick & Hutchison 2011). As such, we take a 

conservative approach, by conditioning our estimates on the presence of a currency crisis at t-1, as 

defined by Laeven and Valencia (2012)12. Crucially, however, we cannot control for a simultaneous 

crisis at t, as this could have been sparked by the (financial) reforms themselves, and would 

therefore be an integral part of the estimation of the reform impact. 

Moreover, we develop our own binary measure of negative idiosyncratic shock by identifying 

countries that saw a GDP per capita contraction at t-1, while their synthetic counterfactual 

experienced positive GDP growth. This effectively implies that a factor outside our model has 

negatively affected the reform country’s growth.  

Figure 3 visualises our results, displaying the median impact of reform waves under alternative 

specifications13. Firstly, the short-term negative effect identified in the average results discussed 

above is confirmed when looking at the median, suggesting this was not dictated by outliers. 

Mechanically, this result is clearly less pronounced when countries experiencing a financial crisis or 

idiosyncratic shock are excluded. However, the overall pattern of the impact of reform seems 

broadly confirmed, with negative or in any case limited effects of reform to be observed over the 

short-term. A growth pick up is then observed in the medium term. Looking at our alternative 

specifications, we can also exclude that the positive effect identified is due entirely to a post-crisis 

recovery. 

                                                           
12 These included: Argentina – 1987, Bolivia – 1982, Brazil – 1987, Chile – 1973, Egypt – 1990, and Kenya – 
1993. 
13 Given we are shrinking our sample to an even smaller n, we decided to focus visually on the median impact 
rather than the mean, to complement Figure 2. This is also due to the median’s lower sensitivity to outliers. As 
the yearly median impact is prone to jumps, we smoothed the data series by taking 3-year averages, hence 
facilitating a visual comparison across the three specifications. 
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Figure 3. Median impact of reforms 

 

Statistical testing 
 

While average or median effects are visually informative, we note that point estimates mask a high 

degree of heterogeneity of outcomes: in one out of three reform instances, GDP per capita was still 

more than 5 percentage points below counterfactual at t+10. As such, we performed basic statistical 

testing on these results. While the SCM in its original form is non-inferential in nature, the fact that 

we are applying it serially across reform episodes allows us to construct confidence intervals around 

the effect, building on the multi-country evidence we have. 

To read common patterns through the cloud of country-specific results, we adopt a non-parametric 

kernel weighted local polynomial regression model, as proposed by Fan (1992). Within our 

framework, the model is estimated as follows:  

 𝛼𝛼�𝑖𝑖 = �
𝑤𝑤𝑖𝑖𝑖𝑖𝛼𝛼�𝑖𝑖𝑖𝑖
∑ 𝑤𝑤𝑗𝑗𝑖𝑖𝑛𝑛
𝑗𝑗

𝑛𝑛

𝑖𝑖
 

where 𝛼𝛼�𝑖𝑖𝑖𝑖 are the standardised gaps between real and synthetic control for the country 𝑖𝑖 at time 

𝑡𝑡 ∈ [𝑡𝑡0 − 10 , 𝑡𝑡0 + 10], 𝑤𝑤𝑖𝑖𝑖𝑖 are the kernel weights. This method seems particularly appropriate for 

our setting, given its good finite sample properties and the fact that it does not force us to over-

impose a specific functional form. 

As displayed in Figure 4, the difference between real and synthetic is not different from zero in the 

pre-reform period, suggesting once more a good quality of SCM calibration. Reforms do not appear 

to have a significant effect in the short term, and hence the average growth slowdown documented 

above cannot be statistically confirmed, as already suggested by our analysis of the medians. Beyond 

the 5-year horizon, the difference between the real and the synthetic is positive and significant at 

the 5% level.   
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Figure 4. Estimated impact of reforms using a local polynomial regression model 

 

We further checked the sign and significance of the divergence between real and synthetic within a 

panel random effect (RE) model14, hence accounting for individual-specific effects. More formally, 

we split our sample in before (𝑡𝑡 < 0) and after (𝑡𝑡 ≥ 0) the reform, and estimated 𝛽𝛽1 for: 

𝑎𝑎�𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑡𝑡 + 𝑐𝑐𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖  [6] 
 

where  𝑎𝑎�𝑖𝑖𝑖𝑖 is the standardised gap between real and synthetic counterfactual of episode i at time t, t 

is a linear time trend, and 𝑐𝑐𝑖𝑖 is an individual-specific effect15. Results (𝛽𝛽1) for the pre- and post-

reform period are displayed in Table 4. In line with our earlier findings, there is no statistically 

significant relationship between gaps before reform implementation. In the 10 years after t, the 

impact of reform is positive and significant at the 1% level. As a further check, we exclude extreme 

outliers16, and show that the sign, size, and significance of our measured impact is not substantively 

affected.  

                                                           
14 A standard Hausman specification test suggests within our setting a random effect specification is to be 
preferred to a fixed effect (FE) one. In any case, all results of the paper hold under FE specifications. 
15 An alternative approach would be to run an adapted diff-in-diff panel model, of the sort: 
 

𝑎𝑎�𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑡𝑡 + 𝑐𝑐𝑖𝑖 + 𝛿𝛿 (𝑡𝑡 𝑥𝑥 𝐷𝐷𝑖𝑖) + 𝜀𝜀𝑖𝑖𝑖𝑖 
 
where 𝐷𝐷𝑖𝑖  is a dummy that takes value 1 for 𝑡𝑡 ≥ 0. Our coefficient of interest would be 𝛿𝛿 in this case, 
effectively testing whether there is a significant change in the slope of the standardised gap between real and 
synthetic after the reform. This method yields substantially equivalent results to our preferred split sample 
method, with �̂�𝛿  positive and significant (p=0.066) and a 𝛽𝛽1 coefficient which is now insignificant, confirming a 
good model fit.  
16 In the current setting, we define extreme outliers as countries experiencing at any point in time following a 
reform a gap between real and synthetic that is greater of +/- 45p.p., which would suggest the presence of an 
idiosyncratic shock of significant proportions. 
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Table 4. Baseline estimates for a RE model17 

 

 

Reforms in advanced and emerging economies  
 
As discussed in section II, the relevant empirical literature has systematically shown how the impact 

of reforms tends to be highly heterogeneous across countries, depending on elements such as the 

composition of reforms or the quality of institutions in a country, as does distance from the 

technological frontier (Christiansen et al. 2013; Prati et al. 2013). Within our empirical setting, these 

findings cannot be tested precisely. This is due to the fact that top reformers are identified as 

implementing multiple reforms at once, but at the same time our small sample setting does not 

cater for a thorough multivariate regression analysis.  

Building on these premises and caveats, we deem worthwhile exploring whether effects are indeed 

different between advanced18 and emerging markets. Table 5 displays standard RE regression 

results, now breaking down the sample in advanced and emerging, and the effect in short-term and 

long-term19. Given our sample contains only few advanced economies, our results in this respect 

should be treated with caution.  

With this caveat in mind, we note how the overall positive effect of reforms is confirmed in both 

instances. However, advanced economies seem to have reaped fewer benefits from their extensive 

reform programmes than emerging markets. Moreover, the time profiling of the payoffs seem 

somewhat different: while countries closer to the technological frontier, and probably with better 

                                                           
17 The RE model was run using normal standard errors, because of their better small sample properties 
(Imbens & Kolesar 2016). However, our estimates remain robust at the 5% level to the use of cluster-robust or 
bootstrapped (200 repetitions) standard errors, at least in the no-outlier specification. 
18 Advanced economy reform episodes are defined here as countries belonging to the OECD in the year the 
reform was implemented. 
19 We divided the post-reform period in half, defining short-term as [t,t+4] and long-term as [t+5,t+10]. While 
we acknowledge that this breakdown is somewhat arbitrary, all our results and significance levels are 
unaffected by changes in the definition of short-term. 

pre-reform post-reform
in p.p. [t-10, t-1] [t, t+10]

23 reform episodes: full sample
Divergence between reformers and control -0.013 1.022***

(0.08) (0.38)

15 reform episodes: excluding extreme outliers
Divergence between reformers and control -0.110 0.812***

(0.09) (0.18)

Notes :  β1 coefficients of Model [6] before and after the reform. Positive values indicate a widening gap 
between reformers and control. Standard errors in parentheses. * p < 0.10, ** p< 0.05, *** p<0.01. See 
text for additional details.
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institutions, see benefits from reforms reaping already in the first five years, these seem to 

materialise only in the longer run for emerging markets. 

Table 5. Impact of reform estimates for a RE model 

 

One argument that could be brought forward to explain this heterogeneous result is that emerging 

markets have a higher propensity of experiencing a financial or macroeconomic crisis (Eichengreen & 

Hausmann 2005), leading us to erroneously conclude that reforms only pay off in the longer term in 

emerging markets. We check for this possibility in Table 6. Independently of the definition of short 

term adopted, or whether one excludes countries experiencing a financial- or idiosyncratic crisis, 

emerging markets do not display a similar (positive) effect as the one identified for advanced 

economies20.  

Table 6. RE Model, short-term impact of reforms in emerging markets 

 

A more plausible explanation for this heterogeneous effect could be that the type of reforms 

implemented were different in nature. While our framework is not appropriate to test the impact of 

                                                           
20 Advanced economies in our sample had no experience of currency crisis. While one of them was affected by 
a negative idiosyncratic shock (Norway – 1988), its exclusion does not change the sign and significance of the 
results displayed in Table 4.  

post-reform effect
short term long term

in p.p [t, t+4] [t+5, t+10]
23 reform episodes: full sample
Divergence between reformers and control 1.022*** -0.336 1.556**

(0.38) (0.68) (0.63)
18 reform episodes: emerging markets
Divergence between reformers and control 1.123** -0.651 1.831**

(0.48) (0.86) (0.79)
5 reform episodes: advanced economies
Divergence between reformers and control 0.656*** 0.796** 0.570

(0.18) (0.40) (0.38)
Notes :  β1 coefficients of Model [6] after the reform, subdivided in short- and long term. Positive values indicate a widening gap 
between reformers and control. Standard errors in parentheses. * p < 0.10, ** p< 0.05, *** p<0.01. See text for additional details.

in p.p [t, t+4] [t, t+3] [t, t+2]
18 reform episodes: emerging markets
Divergence between reformers and control -0.651 -1.227 -1.861

(0.86) (1.04) (1.52)

12 reform episodes: emerging markets excluding currency crisis at t-1
Divergence between reformers and control -0.797 -1.126 -1.813

(0.83) (0.97) (1.46)

15 reform episodes: emerging market excluding idiosyncratic crisis at t-1
Divergence between reformers and control -0.154 -0.748 -1.054

(0.96) (1.14) (1.66)

short term

Notes :  β1 coefficients of Model [6] for emerging markets only under alternative definitions of short term and macroeconomic 
conditions at t-1. Positive values indicate a widening gap between reformers and control. Standard errors in parentheses. * p < 0.10, 
** p< 0.05, *** p<0.01. See text for additional details.
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individual reform categories, we qualitatively observe indeed a different composition in the average 

reform package between advanced and emerging markets over the analysed period (see Appendix 

5). This intuition is further confirmed by our case studies, in section VIII. 

In particular, we see that the reform waves of the advanced economies considered: (i) did not 

contain trade liberalisations, (ii) were relatively more skewed towards the liberalisation of the capital 

account and of current account transactions, and (iii) were less characterised by agriculture-, 

domestic finance- and network liberalisation-reforms.  

At the same time, the higher quality of institutions in advanced economies could be playing a role 

not only in the design of country-specific reform packages that are more effective from the onset, 

but also in determining policy credibility. This in turn is crucial to shift private sector incentives and 

rapidly affect growth. We will return to this discussion in our concluding remarks.  

VII. Alternative parametric estimation strategy 
 

In the previous section, we presented our baseline estimates of the impact of wide-reaching reforms 

on growth, based on the non-parametric SCM. Given the novelty of this approach in the literature, in 

this section we show that our findings are not model-specific. In particular, we follow Acemoglu et al 

(2014) and adapt their dynamic panel regression model to provide an alternative estimate of the 

impact of reforms on growth.  

Our alternative parametric estimation model hence takes the form:  

𝑦𝑦𝑐𝑐𝑖𝑖 =  𝛽𝛽𝑅𝑅𝑐𝑐𝑖𝑖 + �𝛾𝛾𝑗𝑗𝑦𝑦𝑐𝑐𝑖𝑖−𝑗𝑗

𝑝𝑝

𝑗𝑗=1

+ 𝛼𝛼𝑐𝑐 + 𝛿𝛿𝑖𝑖 + 𝜀𝜀𝑐𝑐𝑖𝑖 [7] 

 

where 𝑦𝑦𝑐𝑐𝑖𝑖 is the log of real GDP per capita in country 𝑐𝑐 at time 𝑡𝑡. 𝑅𝑅𝑐𝑐𝑖𝑖 is a dummy that takes value 1 if 

country 𝑐𝑐 is a top reformer and 𝑡𝑡 ∈ [𝑇𝑇0;𝑇𝑇10], and zero otherwise; while 𝛼𝛼𝑐𝑐 and 𝛿𝛿𝑖𝑖  are respectively a 

full set of country- and time- fixed effects and 𝜀𝜀𝑐𝑐𝑖𝑖 is an error term. The specification further includes 

𝑝𝑝 lags of log GDP per capita, to control for the dynamics of GDP.  

In line with Acemoglu et al (2014), we use the standard fixed effect estimator to estimate equation 

[7]. Table 7 reports our main results, controlling for different GDP lags. In all specifications, the 

coefficient of reform (�̂�𝛽) is multiplied by 100, to ease reading, and standard errors are clustered and 

robust to heteroskedasticity.  
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Table 7. Effect of reforms on GDP per capita 

 

Column 1 shows the impact of reforms on growth, controlling for one GDP lag. In this specification, 

we are considering all 29 reform episodes identified in section IV, while from Column 2 onwards we 

focus only on the 23 “best fit” reform episodes to ensure comparability with our baseline SCM 

results. We note how GDP persistence is very high, although a standard t-test excludes a unit root in 

the empirical process of log GDP. Importantly, the impact of reforms is positive and significant, for 

both specification 1 and 2, suggesting our sample restriction in the baseline came without loss of 

generality. For the same sample of wide-reaching reforms considered in the baseline, the implied 

aggregate impact of reforms at t+10 is 17 percentage points of GDP (and the p-value below this 

estimate suggests this result is significant at the 5% level). In column 3 and 4, we increase the 

number of GDP lags, accounting for the rich dynamics of GDP. The level of GDP persistence remains 

comparable to the 1-lag specification in column 2. Moreover, the long-term aggregate effect of 

reform is reduced to 10.3 p.p. (significant at the 10% level), bringing it strikingly close to our baseline 

estimates.  

(1) (2) (3) (4) (5)

reform 1.133* 1.536** 1.152** 0.930* 0.853*
(0.585) (0.656) (0.560) (0.515) (0.510)

log GDP first lag 0.962*** 0.962*** 1.146*** 1.140*** 1.122***
(0.006) (0.006) (0.041) (0.037) (0.035)

log GDP second lag -0.189*** -0.131*** -0.126***
(0.040) (0.037) (0.037)

log GDP third lag -0.049 0.040
(0.033) (0.035)

log GDP fourth lag -0.077***
(0.019)

Long-run effect 12.5 17.0 12.7 10.3 11.3
p-value [0.054] [0.020] [0.041] [0.072] [0.081]
GDP persistence 0.962 0.962 0.957 0.960 0.959
p-value (test<1) [0.000] [0.000] [0.000] [0.000] [0.000]
SCM baseline sample no yes yes yes yes
Reform expectation effect no no no no yes
Country FE yes yes yes yes yes
Year FE yes yes yes yes yes
Observations 5595 5595 5531 5466 5400
Countries in sample 118 118 118 118 118
R-squared 0.996 0.996 0.996 0.996 0.997

Notes : This table presents estimates of the effect of reform on log GDP per capita using a fixed effect dynamic panel 
regression model. The reported coefficient on reform is multiplied by 100. Long-run effect is the implied aggregate impact 
of reform at t+10, expressed in percentage points, and p-value for this being different from 0. We report the estimated 
persistence of the GDP process and the p-value of this being less than 1. Robust standard errors in parentheses. See text 
for further details.
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Column 5 displays our preferred specification, including four lags of log GDP21. Within this setting, 

we also control for potential expectation effects in the year anticipating the reform22. The coefficient 

of reforms remains positive and significant, pointing towards a long-term increase in GDP per capita 

of 11.3 p.p. following a reform wave23.  

Finally, in order to trace the yearly dynamics of the impact of reform, we slightly modified equation 

[7] as follows: 

𝑦𝑦𝑐𝑐𝑖𝑖 = �𝛽𝛽𝑘𝑘𝑅𝑅𝑘𝑘,𝑐𝑐𝑖𝑖

10

𝑘𝑘=0

 + �𝛾𝛾𝑗𝑗𝑦𝑦𝑐𝑐𝑖𝑖−𝑗𝑗

𝑝𝑝

𝑗𝑗=1

+ 𝛼𝛼𝑐𝑐 + 𝛿𝛿𝑖𝑖 + 𝜀𝜀𝑐𝑐𝑖𝑖 [8] 

 

where  𝑅𝑅𝑘𝑘,𝑐𝑐𝑖𝑖 is a dummy that takes value 1 in the kth-year following a reform wave in country 𝑐𝑐 at 

time 𝑡𝑡, and zero otherwise. Estimated coefficients for various specifications are detailed in Appendix 

7. Figure 5 displays the imputed impact of reform (for the most sensible p=4 specification) and 

compares it with our baseline SCM estimates. Several key takeaways emerge. First, reassuringly, we 

note that this alternative estimation strategy points to strikingly similar reform impact dynamics 

with respect to our baseline, excluding the possibility that our SCM results are entirely a 

methodological artifact. Second, a panel model better accounting for the GDP cycle confirms our 

suspicion that the negative short-term dynamics of GDP initially identified by the SCM are not to be 

imputed to a negative impact of reforms per se. Third, and perhaps most importantly, there are 

reasons to believe that our SCM estimates of the positive impact of reforms on GDP per capita are to 

be treated, at most, as conservative.  

                                                           
21 As illustrated in Appendix 6, four lags seems like the most appropriate specification to map the rich 
dynamics of GDP. An F-test on further lags (up to 10) does not result in a significant improvement in the 
specification. 
22 Practically, this implied in the estimation of equation [7] introducing on the right-hand side a dummy taking 
value 1 for reforming countries in the year preceding a reform. Further reform lags were not significant, 
suggesting this was not to be interpreted as reforming countries displaying substantially different GDP 
dynamics vis-à-vis the other countries in the world, which would point in the direction of some sort of self-
selection.   
23 Within this specification, we also found that non-robust standard errors are quite similar to the clustered 
ones (0.508 vs 0.510 for reform), which lends support to the conclusion that we are correctly modelling GDP 
dynamics.  
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Figure 5. Estimated impact of reform: dynamic panel and baseline SCM 

 
Note: bars indicate 95% confidence interval. See Appendix 7 for more details. 

VIII. Robustness checks 
 

Standard statistical testing and alternative specifications omitting outliers or countries experiencing 

large macroeconomic shocks ahead of the reform wave show how our baseline results are stable. In 

this section, we adopt a placebo test, an extended fitting horizon, a falsification test, and alternative 

indicators of reform to show how our results remain robust under a variety of conditions.  

Placebo study  
 
In line with previous SCM studies (Abadie et al. 2010; Mideksa 2013), we carried out an in-time 

placebo. What this test effectively does is pretend there was a reform at time t-10. The fitting of the 

synthetic control therefore takes place over the interval [t-20, t-11] for each country. After that, the 

two are allowed to fluctuate freely. Figure 6 displays the main results. 

As can be seen, the quality of our pre-fictitious-reform fit is inferior to that of the baseline 

specification. However, it must be noted that here we are not applying a “best-fit” filter, but rather 

displaying results for the 23 countries contained in the baseline, for the sake of comparability. 

Despite some noise, on average no clear changing patter can be observed before and after the 

fictitious reform at t-10. This is particularly true when compared to the effect observed between t 

and t+10. The divergence between real and synthetic measured at t+10 is more than twice larger 

than any gap observed over the 20 years preceding the reform. This specification should therefore 

put to rest potential concerns related to overfitting in the baseline, or else the idea that the reform 

effect previously identified is just noise that develops as soon as the fit between real and synthetic is 
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no longer imposed by the SCM minimisation. Moreover, the delayed positive effect of reforms is 

confirmed. 

Figure 6. Placebo experiment with fictitious reform wave at t-10  

 
Note: data fit over the 10 years preceding the placebo reform [t-20, t-11], subject to data availability 

In line with the statistical testing presented in the baseline section, we employ our standard RE 

panel regression model to estimate the overall impact of reform in the in-time placebo experiment. 

Table 9 presents the baseline and placebo results side by side, also breaking the sample between 

advanced and emerging markets. Following the fictitious reform, we do not observe any statistically 

significant pattern of divergence between the real and synthetic control. This contrasts with the 

baseline case. Moreover, we ran a Kolmogorov-Smirnov test, which effectively rejects at the 10% 

level that the distribution of gaps following reform is the same in the case of the baseline and the 

placebo for both advanced and emerging markets.  

Table 9. RE model, impact of reform comparison between alternative specifications 

 

baseline placebo
in p.p. [t, t+10] [t-10, t-1]

23 reform episodes: full sample
Divergence between reformers and control 1.022*** -0.352 0.093

(0.38) (0.23)
18 reform episodes: emerging markets
Divergence between reformers and control 1.123** -0.328 0.131

(0.48) (0.27)
5 reform episodes: advanced economies
Divergence between reformers and control 0.656*** -0.439 0.249

(0.18) (0.40)
Notes:  Columns 1 and 2 display β1 coefficients of Model [6] after the reform in the baseline and placebo 
specifications. Positive values indicate a widening gap between reformers and control. Standard errors in 
parentheses. * p < 0.10, ** p< 0.05, *** p<0.01. Italics denote significant differences in the K-S test at the 10 
percent level. See text for additional details.

K-S maximum 
difference

post-reform 



26 
 

Extended fitting time horizon 
 
As with all macroeconomic studies related to estimating the impact of important policy changes 

across countries, one of the key concerns could be that of self-selection into the sample. Ultimately, 

it could be that there are some unobservable characteristics, which make reforms possible and at 

the same time have an impact on subsequent GDP realisations. Within our empirical setting, while 

not fully dissipated, there are reasons to believe these concerns are of somewhat minor order with 

respect to alternative estimation techniques.  

Abadie et al. (2010) formally show that once a good match has been established over GDP and 

observable covariates, the bias originating from time-varying unobservable confounders tends to 

zero as the fitting horizon tends to infinity. Intuitively, if the synthetic replicates correctly the yearly 

evolution of GDP of our country of interest, then the likelihood that factors – both observable and 

unobservable – that have an impact on GDP will be matched by the control increases as the time 

span of the fitting horizon widens. 

To diminish concerns related to potential unobservable characteristics, we double the fitting horizon 

from 10 to 20 years before the reform wave. As can be seen in Figure 7, our standard results remain 

unaltered for both the short- and medium term. The final t+10 impact is entirely proportional to 

what is observed in the baseline scenario (5.9p.p. vs 6.3p.p. in the standard specification). The 

quality of the pre-reform fit is slightly worse than in the baseline scenario, for the same reasons 

remarked in the in-time placebo case. Nonetheless, we note that the final reading of the average 

reform impact at t+10 is over five standard deviations above the pre-reform mean.   

Figure 7. Average trend in GDP per capita: reform countries versus synthetic control with extended 
20yr pre-reform fitting period 

 
Note: based on baseline countries, subject to data availability 
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Falsification test 
 

Another form of placebo test consists in applying the SCM to countries that have not had significant 

reform waves, and observing how their gap evolves vis-à-vis our baseline. Generalising the approach 

of Abadie et al (2015) to a multi-country setting, we systematically applied the SCM as if a reform 

wave had happened in every country in each donor pool, using the others to build a counterfactual. 

After applying our standard “best fit” filter, we were left with 255 fictitious reform episodes and 

their respective synthetic control, which we then aggregated as in the baseline.  

Figure 8 shows how, in the absence of a common reform episode across the countries considered, 

our model accurately tracks GDP on average. Moreover, this result lends a strong hand to the 

assumption that lays at the heart of our cross-country application of the SCM, namely that 

idiosyncratic shocks will be broadly symmetric and therefore that our average impact estimator is 

asymptotically consistent.  

Figure 8. Placebo experiment with fictitious reform wave at t for all controls 

 

Building on these results, we decided to exploit this setting to get a further inferential sense of how 

significant our baseline results are. We hence computed the average gap at t+10 of a random draw 

of 23 fictitious reform episodes from the whole control pool24. By means of bootstrapping (with over 

60,000 repetitions), we obtained a distribution of this average impact of a fictitious reform, which 

intuitively gives us a sense of the precision of the SCM within our setting. The resulting p-value of 

our baseline impact of reform was 0.07. The intuition behind this is that there is less than a 7% 

probability that a result as large as our baseline impact of reform at t+10 was simply random 

(Appendix 8).  

                                                           
24 The donor pool for each control was built using the standard +/-50% of income rule we used in the baseline. 
We further imposed the condition that episodes randomly drawn could not be from the same country. 
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Alternative indicators of structural reforms  
 
A last overarching element of concern with our empirical estimation could be that the database used 

for our baseline specification does not correctly capture episodes of wide-reaching structural reform 

or improperly identifies the year of inception of a reform wave. To dissipate at least partially these 

concerns, we apply our methodology to an alternative, but comparable, list of wide-reaching reform 

episodes, as identified by IMF (2015). In this setting, the list of policy reform indicators used to 

identify reform waves is wider, going beyond the Giuliano et al (2013) variables, to include elements 

such as: (i) legal system and property rights, (ii) hiring and firing regulations, (iii) collective 

bargaining, (iv) infrastructure, and (v) R&D spending. It is hence unsurprising that IMF (2015) obtains 

a longer list of reform episodes (as reported in Appendix 9).  

Notwithstanding having some appealing characteristics, including reform breadth and a larger n, 

there are valid reasons that led us to avoid using this database for our baseline analysis. First, the 

IMF database includes variables that are not commonly referred to as “structural reforms”, like 

expenditure in infrastructure or R&D. Second, while some of the indicators are the same as those 

used by Giuliano et al (2013), part of the variables are based on opinion surveys (hiring and firing, for 

example), which are notoriously exposed to subjective biases and tend to be highly correlated with 

the business cycle more than policy change. This could in turn lead to a fuzzy identification of the 

reform wave’s inception year. Third, as part of the indicators used is based on proprietary data, 

using this database would have forced us to take the list of reform episodes as given, without 

allowing in depth analysis of the specific cases and variables. Nonetheless, this alternative list 

contains information that can prove useful to build a robustness check for our analysis.  

After applying our standard filters to the IMF reform wave list, excluding countries experiencing 

wars, with a population under 1.5 million, and reform episodes that are less than 10 years apart 

from each other, we remain with 29 episodes. Once we further apply our RMSPE-based “best fit” 

filter, to ensure the SCM is successfully replicating GDP per capita in the pre-reform period, this 

number comes down to 22. Finally, in order to ensure a relevant robustness check to our baseline 

specification, we sift out the countries that implemented reforms in the fields that are covered by 

the Giuliano et al (2013) database. This leaves 13 episodes for 12 countries.  
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First of all, it is interesting to note that more than 60% of the reform episodes identified in such a 

way correspond to those considered for our baseline, though the exact inception years tend to vary 

somewhat for the reasons discussed above25.  

Table 10. RE model, impact of reform for episodes based on IMF (2015) 

 

Table 10 displays our standard RE model estimations of the impact of reforms, for episodes 

comparable to our baseline. It also zooms in specifically on the episodes that were not captured by 

our baseline setting26. All main results from our baseline specification are broadly confirmed: the 

post-reform effect is positive and significant. In particular, reform benefits tend to materialise over 

the longer term. This is true also when focussing on the reform waves missed by our baseline 

specification. The fact that point estimates are somewhat higher should come as no surprise given 

these countries were by IMF definition all simultaneously implementing complementary measures 

to the ones identified in the baseline. The visual display of these results further confirms that top 

reformers identified with a slightly modified methodology experienced broadly similar subsequent 

growth patterns to our baseline cases (see Appendix 10).   

IX. Economic reform: focus on two case studies 
 

When speaking of the SCM, Billmeier and Nannicini (2013) refer to it as “a methodology that builds 

data-driven comparative case studies within a unified statistical framework”. A great advantage of 

our approach vis-à-vis standard panel regressions is that it allows us to look in detail at individual 

countries to explore their reform history and subsequent GDP evolution. In the words of Rodrik 

(2003), this can be particularly valuable when speaking about growth processes as “case studies and 

cross-national econometrics are not substitutes for each other. […] Any cross-national empirical 

                                                           
25 We considered the episode identified using IMF data to be the same as that using Giuliano et al (2013) data 
if the inception dates were at most three years apart from each other. The choice of this interval is intuitively 
based on the methodology we originally adopted to identify reform waves, as discussed in section III.  
26 These are specifically: Bolivia – 1988, Chile – 1984, Cameron – 1993, Hungary – 1993, and Slovakia – 1999. 

pre-reform post-reform
[t-10, t-1] [t, t+10]

short term long term
in p.p. [t, t+4] [t+5, t+10]

13 reform episodes: full comparable sample
Divergence between reformers and control -0.113 2.177*** 1.245 2.437**

(0.12) (0.55) (0.93) (1.00)

5 reform episodes: not captured by baseline
Divergence between reformers and control -0.227 1.787*** 0.344 2.351***

(0.21) (0.28) (0.55) (0.62)
Notes :  β1 coefficients of Model [6] before and after the reform, further subdivided in short- and long term. Positive values indicate a 
widening gap between reformers and control. Standard errors in parentheses. * p < 0.10, ** p< 0.05, *** p<0.01. See text for additional 
details.
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regularity that cannot be meaningfully verified on the basis of country studies should be regarded as 

suspect”.  

In this section, we therefore look at two specific episodes of deep reform, to put in a specific context 

the general findings identified above. In particular, we look at the reform episodes starting in the 

Dominican Republic in 1989, and in Belgium in 1988. The choice of these two countries is based on 

several grounds. First, they represent an emerging and advanced economy. Second, they are located 

in two different continents. Third, the reforms took place broadly at the same time. Finally, while the 

Dominican Republic undertook broad reforms touching on deregulation, liberalisation, and 

macroeconomic stabilisation, Belgium focussed on financial reforms of the exchange rate and 

banking sector.  

For both countries, our synthetic control reproduces very closely GDP per capita in the pre-reform 

period (Appendix 11). As shown in Appendix 12, also the covariates are reproduced in a satisfactory 

manner, possibly with the exception of Belgium’s extraordinary degree of openness to trade. 

Moreover, the composition of the synthetic sounds intuitively sensible, with neighbouring Panama 

and Guatemala together composing more than half of “synthetic Dominican Republic”, and France 

having a strong presence in Belgium’s control.  

In line with our cross-country empirical evidence, Figure 9 and 10 below illustrate how in the 

Dominican Republic short-term losses were followed by medium term gains. On the other hand, 

Belgium experienced a positive reform impact from the onset of reform, though the gap stabilised in 

the medium run. Ten years after the reforms were implemented, the gains in the Dominican 

Republic were more significant than in Belgium (18p.p. above counterfactual, versus 13p.p.). In the 

remainder of this section, we detail the historical, economic, and political context characterising the 

two countries, and detailing what reforms were exactly implemented. 

A Latin American story: Dominican Republic in the 1990s27 
 

Under the first term of President Joaquin Balaguer, the Dominican Republic of the late 80s was a 

country characterised by both monetary and fiscal imbalances. At the turn of the decade, the 

economy deteriorated sharply due to a combination of exogenous shocks: a drop in the price of 

ferronickel (the country’s main export) and a rise in oil prices, in the run up to the Gulf War. This 

squeezed government revenues. At this point, in an effort to secure the support of the business 

community ahead of the 1990 elections, Balaguer embarked on a wide-reaching reform programme 

(Espinal 1995).  

                                                           
27 This section draws heavily from IMF (2001). 
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The “New Economic Program”, as it was known, was later supported by an IMF Stand-By 

Arrangement from August 1991 onwards. Aside from price and interest rate liberalisations, 

deregulation, financial sector reform, a tax reform, and an exchange rate devaluation, it rested 

heavily on fiscal consolidation. The primary balance went from a deficit of about 5 percent of GDP in 

1989 to a surplus of almost 2 percent in 1991-92 (IMF 2001). Moreover, to bring inflation under 

control, monetary policy was tightened. Perhaps unsurprisingly, Figure 9 shows how this policy mix 

led to short-term losses. However, reforms did lead to considerable gains in the medium run.  

Figure 9. GDP per capita: Dominican Republic (Real) and synthetic control (Synth) 

 

In 1994, the country held once more a presidential election and an interim government was formed. 

While the new administration lacked the necessary support to push forward on further reforms, it 

did refrain from reversing the previous ones. As noted by IMF (2001), by the mid-1990s, the 

Dominican Republic ranked among the world’s fastest-growing countries. 

Financial reforms in Europe: a case study of Belgium28  
 

Towards the end of the 80s, Belgium implemented significant financial sector reforms, which had the 

appealing empirical characteristic of being exogenously imposed from an EU directive, but at the 

same time being specifically targeted at Belgium’s peculiar financial system arrangement. This is 

important as it implies that although France has a large weight in the synthetic control, and is 

equally an EU member, it did not face a similar reform shock because of the directive.  

Externally, as reported by Grilli (1989), important steps were being taken in terms of European 

integration. The Single Market Act was signed in February 1986, establishing 1992 as the deadline 

for completing the internal market. This is of particular relevance to Belgium as, since 1955, it had 

been operating a dual exchange rate system together with Luxembourg. Because of the way the 

                                                           
28 This section draws heavily from Wyplosz (1999). 
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system was designed vis-a-vis current account transactions, Wyplosz (1999) argues that it was a 

form of “market-based capital control” which insulated the monetary authorities from international 

flows. As such, a 1988 European directive designed to liberalise fully capital movements in the 

community, explicitly required the abolition of the Belgian-Luxembourgish dual exchange rate 

system. In compliance with European law, this was abandoned in March 1990.  

At the same time, in the aftermath of the Great Depression, Belgian banks had been separated in 

two categories: deposit- and investment banks. The former were only allowed to collect deposits 

and invest them in short-term loans, with the result that by 1945 they had specialised in rolling over 

government debt. In exchange, the government effectively allowed these banks to form a cartel.  

Just as in the case of the Dominican Republic, the (exogenous) oil price shock set in motion a process 

that led to the reform episode defined by Wyplosz (1999) as the “big bang of the 1989-91” and the 

end of the banking system cartel. As the debt to GDP ratio hovered above the 100% mark, the 

government needed to find urgent ways to cut the cost of debt service. To do so, it effectively 

started borrowing at cheaper rates from foreign investors, rather than making use of direct deals 

with domestic banks. At this point, the separation of banks in two categories lost its meaning and 

was effectively scrapped. At the same time, the oligopolistic setting of deposit rates was abolished. 

Ultimately, in line with the requirements of the Single European Act, the Belgian banking system was 

fully liberalised and integrated in the common market for financial services.     

Figure 10. GDP per capita: Belgium (Real) and synthetic control (Synth) 

 

The impact of these reforms is displayed in Figure 10. Financial reforms had an immediate and 

progressively growing impact on the Belgian economy over the short run. After this acceleration, 

growth stabilised in line with the synthetic control. Ten years after the reforms were implemented, 

the country was doing significantly better than in the counterfactual scenario.  
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X. Conclusions 
 

“Structural reforms” are very much the buzzword of the moment, often presented as the silver 

bullet to reignite growth both in advanced and emerging markets. But have they worked in the past? 

Our novel empirical approach suggests that, over a period of four decades and across continents, on 

average, they did. Countries implementing wide-reaching reform programmes have seen their GDP 

per capita expand over a 10-year horizon, with an average reform effect of 6.3 percentage points. To 

put this into perspective, over the past decade, at a time of so-called “great convergence” (Baldwin 

2016), the GDP per capita gap between high- and upper-middle-income countries29 has shrunk by a 

comparable 5.9 percentage points. As such, the policy perspective presented in the introduction 

seems vindicated. 

This finding however does not clash necessarily with the diagnostics perspective. Average point 

estimates mask a large degree of heterogeneity in their impact. Within our sample, in one out of 

three reform instances, GDP per capita was still more than 5 percentage points below counterfactual 

at t+10. As such, a deep understanding of country-specific factors seems all the more important to 

increase the chances of designing a successful reform strategy.  

Reforms also had a heterogeneous effect across advanced and emerging economies, with the former 

observing benefits materialise already over the first five years. Reading this result within the context 

of the relevant institutional literature on the subject, suggests a potential important role for policy 

credibility. As discussed by Rodrik (2000), the success of reforms in fostering growth crucially hinges 

on shifting the expectations of the private sector. By protecting more strongly property rights and 

enjoying the legitimacy originating from participatory and decentralised political systems, high 

quality institutions as observed in advanced economies are better placed to produce credible policy 

changes, refrain from policy reversals, and generate changes in incentives more rapidly.  

It could be argued, as done by Rodrik (2000), that policymaking is to be seen as an exercise of 

continuous problem-solving, and therefore that high quality institutions are better placed to identify 

the “right policies” to respond to ongoing challenges. However, having a shorter horizon over which 

reforms pay out could also be increasing the political return to reforms, hence making their 

systematic adoption more likely, and therefore contributing to explaining the lack of long-term 

convergence observed in the past. This interpretation of the results lends new credibility to the 

channels behind the institutional perspective, while reconciling it with the other perspectives.   

                                                           
29 World Bank definitions. 
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Analysing the interaction between policy reform, quality of institutions, political incentives, and 

long-term growth will surely remain a prosperous avenue for further research. In the end, as 

remarked by Ricardo Hausmann: “The secret to economic growth largely remains a secret”.   
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Appendix 1. Full list of reform wave episodes based on Giuliano (2013) database 

Country Year Agriculture Network 
utilities 

Trade 
liberalisation 

Capital account Current 
account 
transactions 

Domestic 
finance 

Albania 1991     X X 

Argentina 1974    X X X 
Argentina 1987    X X  
Belgium 1988     X X 
Bolivia 1982     X X 
Brazil 1987 X  X    
Bulgaria 1997  X  X  X 
Chile 1973   X   X 
Colombia 1988    X X X 
Dominican Republic 1989  X    X 
Ecuador 1989   X   X 
Egypt 1990 X     X 
El Salvador 1995  X  X   
Ghana 1996 X X     
Jamaica 1988 X   X X  
Kenya 1993   X X   
Mexico 1988    X  X 
New Zealand 1981 X   X X  
Norway 1988  X   X  
Peru 1987   X  X  
Philippines 1961   X  X  
Portugal 1990    X X  
Romania 2000  X  X   
Sri Lanka 1991 X    X  
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Tanzania 1991 X    X X 
Tunisia 1992    X  X 
Uganda 1990 X    X  
United Kingdom 1976    X X  
Venezuela 1987    X X  
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Appendix 2. Data sources 

Variables Description Unit Source 

GDP per capita 
Expenditure-side real GDP at 
chained PPP (in mil. 2005 US $) 
divided by Population 

2005 International 
dollar per person Penn World 

Table 8.1 
Population Population  Millions 
Population growth Population growth Annual % 

Investment 
Investment Share of PPP 
Converted GDP Per Capita at 2005 
constant prices 

% of GDP 
Penn World 
Table 7.0 

Openness 
Exports plus imports at 2005 
constant prices 

% of GDP 

Secondary 
Completion ratio for secondary 
education % of population aged 

25 and over 

Barro and 
Lee (2013) 
 Tertiary 

Completion ratio for tertiary 
education 

Industry 
Value added by Mining, 
Manufacturing, Utilities, and 
Construction  

% of GDP UN Data 
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Appendix 3. Standardised RMSPE  

Figure 1 displays the standardised RMSPE of each reform episode over the period [t-10,t-1]. It is 
evident that the GDP of some reforming countries is poorly replicated by their respective synthetic 
control.  In particular, we can see that the 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝐸𝐸𝑖𝑖,𝑖𝑖𝑠𝑠𝑖𝑖𝑠𝑠 are already somewhat clustered between 
good matches (𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝐸𝐸𝑖𝑖,𝑖𝑖𝑠𝑠𝑖𝑖𝑠𝑠 < 7%) and bad matches (𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝐸𝐸𝑖𝑖,𝑖𝑖𝑠𝑠𝑖𝑖𝑠𝑠 > 11%). As such, it looks 
reasonable to impose a threshold 𝛾𝛾 = 7%. We note that changes around this level would not alter 
the selection of countries.  

Figure 1. Quality of the fit over [t-10,t-1] 

 

  



44 
 

Appendix 4. Composition of synthetic controls 

 

 

 

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Peru 0.46 1.6% Thailand 0.78 0.0% France 0.9 9.2% Morocco 0.47 0.0%
Sri Lanka 0.29 0.0% Chile 0.17 3.8% Singapore 0.06 0.6% Mongolia 0.35 0.0%
Romania 0.22 0.0% China 0.05 0.0% Greece 0.04 2.8% Zimbabwe 0.13 0.0%
Zambia 0.03 0.0% 0.6% 8.4% Ghana 0.04 0.0%

0.8% 0.0%

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Costa Rica 0.25 0.2% Mexico 0.47 1.4% Costa Rica 0.41 0.1% Guatemala 0.32 0.8%
Morocco 0.25 1.0% Uruguay 0.31 2.9% South Africa* 0.27 0.0% Romania 0.19 0.0%
Korea, Rep 0.18 0.1% Peru 0.11 1.4% Zimbabwe 0.13 0.0% Panama 0.19 0.2%
Uruguay 0.17 27.2% Hong Kong 0.1 0.0% Thailand 0.08 0.0% Philippines 0.18 0.0%
Zimbabwe 0.16 0.1% Romania 0.01 0.0% Uruguay 0.08 0.4% Zimbabwe 0.11 0.0%

5.0% 1.7% Turkey 0.03 0.0% 0.3%
0.1%

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Iran 0.43 0.0% Lesotho* 0.32 0.0% Mali 0.58 0.0% Pakistan 0.47 0.0%
Panama 0.42 0.8% Lao 0.27 0.0% Nepal 0.22 0.0% Honduras 0.17 0.0%
Thailand 0.15 0.0% Mongolia 0.16 0.0% Burundi 0.11 0.0% Lesotho* 0.17 0.2%

0.3% China 0.13 0.1% Central African Republic 0.08 0.0% Zambia 0.1 0.0%
Congo, Rep. 0.08 0.0% 0.0% Benin 0.09 0.1%
Honduras 0.03 0.0% 0.0%

0.0%

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Mauritania 0.44 0.0% Australia 0.46 4.7% Switzerland 0.51 0.7% Morocco 0.35 0.0%
Côte d'Ivoire 0.26 0.0% Sweden 0.22 0.1% Italy 0.3 0.6% Philippines 0.35 0.0%
Cambodia 0.21 0.0% Uruguay 0.21 0.0% Singapore 0.12 0.2% Chile 0.3 1.6%
Benin 0.1 0.0% Israel 0.1 0.1% Japan 0.06 0.4% 0.5%

0.0% 2.2% 0.6%

Trade link between real and synthetic

Dominican Republic 1989

Trade link between real and synthetic

Trade link between real and synthetic

Argentina 1987 Begium 1988

Trade link between real and synthetic

Bolivia 1982

Trade link between real and synthetic

Brazil 1987

Trade link between real and synthetic

Chile 1973

Trade link between real and synthetic

Colombia 1988

Trade link between real and synthetic

Argentina 1974

Ghana 1996

Trade link between real and synthetic

Kenya 1993

Trade link between real and synthetic

New Zeland 1981

Trade link between real and synthetic

Norway 1988

Trade link between real and synthetic

Peru 1987

Trade link between real and synthetic

Ecuador 1989

Trade link between real and synthetic

Egypt 1990

Trade link between real and synthetic

El Salvador 1995

Trade link between real and synthetic
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Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Brazil 0.82 0.0% Spain 0.47 6.2% South Africa 0.62 0.0% Pakistan 0.44 1.2%
Thailand 0.13 0.1% Poland 0.33 0.0% Peru 0.29 0.1% Morocco 0.32 0.0%
Paraguay 0.05 0.0% Korea, Rep. 0.14 0.1% China 0.08 0.1% China 0.21 0.2%

0.0% Singapore 0.04 0.1% 0.1% Mongolia 0.03 0.0%
Turkey 0.01 0.2% 0.6%

3.0%

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1
Country

Weight in the 
synthetic

Weight of reformer in 
the export basket at t-1

Country
Weight in the 

synthetic
Weight of reformer in 

the export basket at t-1

Thailand 0.54 0.0% Mozambique 0.29 0.0% Denmark 0.57 18.8%
Panama 0.15 0.0% Malawi 0.22 0.0% Uruguay 0.39 4.7%
Indonesia 0.15 0.0% Nepal 0.19 0.0% Australia 0.04 4.5%
South Africa* 0.15 0.0% Cambodia 0.15 0.0% 12.7%

0.0% Mali 0.14 0.0%
0.0%

Sri Lanka 1991

Trade link between real and synthetic

Tunisia 1992

Trade link between real and synthetic

Uganda 1990

Trade link between real and synthetic

Great Britain 1976

Trade link between real and synthetic

Philippines 1961

Trade link between real and synthetic

Portugal 1990

Trade link between real and synthetic

Romania 2000

Trade link between real and synthetic
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Appendix 5. Relative composition of reform waves in advanced and emerging markets 
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Appendix 6. Effect of lags on log GDP per capita 

 

  

4 lags 6 lags 8 lags 10 lags
(1) (2) (3) (4)

log GDP first lag 1.122*** 1.117*** 1.122*** 1.119***
(0.035) (0.036) (0.039) (0.042)

log GDP second lag -0.126*** -0.141*** -0.157*** -0.170***
(0.037) (0.036) (0.037) (0.045)

log GDP third lag 0.040 0.065* 0.081*** 0.102***
(0.035) (0.033) (0.026) (0.032)

log GDP fourth lag -0.077*** -0.069*** -0.073*** -0.082***
(0.019) (0.025) (0.022) (0.022)

p-value first four lags [0.000] [0.000] [0.000] [0.000]
p-value additional lags [0.330] [0.198] [0.486]
Observations 5400 5272 5156 5040
Countries in sample 118 118 118 118
Notes : This table presents estimates of lagged GDP per capita on GDP per capita. In each 
column we add a different number of lags as specificed in the column table. Only the 
coefficients of the first four lags are reported. Below each model we report the p-value for a test 
of joint significance of the first four lags, and the p-value of the additional lags. Robust 
standard errors in parentheses. 
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Appendix 7. Estimated yearly impact of reform 
 

 

  

(1) (2) (3) (4) (5)
reform impact at:

t0 0.0141 0.00913 0.00747 0.00689 0.00756
(0.011) (0.010) (0.009) (0.009) (0.009)

t1 0.012 0.00767 0.00524 0.00476 0.005
(0.013) (0.013) (0.012) (0.012) (0.012)

t2 0.000264 -0.00296 -0.00825 -0.0105 -0.00985
(0.019) (0.018) (0.016) (0.016) (0.016)

t3 0.0235** 0.0223*** 0.0187** 0.0158** 0.0163**
(0.009) (0.008) (0.007) (0.007) (0.007)

t4 0.0303* 0.0247 0.0205 0.0188 0.0193
(0.016) (0.015) (0.015) (0.015) (0.015)

t5 0.0273** 0.0212 0.0163 0.0153 0.016
(0.013) (0.013) (0.013) (0.013) (0.013)

t6 0.0199 0.0147 0.0143 0.0117 0.0123
(0.012) (0.010) (0.010) (0.010) (0.010)

t7 0.0270*** 0.0235*** 0.0232*** 0.0220** 0.0226**
(0.009) (0.009) (0.008) (0.009) (0.009)

t8 0.016 0.0114 0.0115 0.0107 0.0112
(0.010) (0.009) (0.009) (0.009) (0.009)

t9 0.011 0.0086 0.00816 0.00797 0.008
(0.017) (0.017) (0.016) (0.016) (0.016)

t10 -0.0114 -0.0128* -0.0142** -0.0151** -0.0147**
(0.007) (0.006) (0.006) (0.006) (0.006)

Overall reform effect 17.2 12.9 10.4 8.9 11.4
p-value [0.021] [0.040] [0.070] [0.099] [0.078]
Number of GDP lags 1 2 3 4 4
SCM baseline sample yes yes yes yes yes
Reform expectation effect no no no no yes
Country FE yes yes yes yes yes
Year FE yes yes yes yes yes
Observations 5595 5531 5466 5400 5400
Countries in sample 118 118 118 118 118
R-squared 0.996 0.996 0.996 0.997 0.997
Notes : This table presents estimates of the yearly effect of reform on log GDP per capita using a fixed effect 
dynamic panel regression model. Long-run effect is the implied aggregate impact of reform by t+10, expressed in 
percentage points, and p-value for this being different from 0. We estimate this for different numbers of GDP lags 
(coefficients not reported). In all specifications we include a full set of country and year fixed effects. Robust 
standard errors in parentheses. 
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Appendix 8. Distribution of placebo impact of fictitious reform at t+10 

The aim of this exercise was to generalise the construction of a psedo-p-value (as in Abadie et al. 
2015) to a multi-country setting. To do so, we selected all the possible donors of the 29 case studies 
and, excluding duplicates, we obtained 345 control cases. We then ran the SCM on all the controls 
and applied our standard “best fit” filter, bringing the number of control cases to 232. We then 
constructed a large number of random sub-samples composed of 23 units, sampling (60,000 
repetitions) with replacement but excluding the sub-samples where a country was present more 
than once within a time window of 20 years (for example, the same sub-sample of 23 units could not 
contain simultaneously Italy-1990 and Italy-1998). Once this rule was applied, this resulted in eight 
thousand sub-samples of 23 controls, of which we took the average t+10 gap between real and 
synthetic control. The distribution of gaps is displayed below. The intuition behind this is that there 
is less than a 7% probability that a result as large as our baseline impact of a reform wave at t+10 
(6.3 percentage points) was simply random. 

 



50 
 

 

Appendix 9. Full list of reform episodes as reported in IMF (2015)  

Country Year Banking 

Capital 
m

arkets 

Tariff 

Legal system
 

Infrastructure 

Agriculture 

Policy 
Environm

ent 

Prom
otion of 

com
petition 

Hiring and 
firing 

Collective 
bargaining 

ETCR 

R&
D 

Argentina 1988 X X X          
Bolivia 1988 X X  X         
Brazil 1985 X X X          
Bulgaria 1995 X      X X     
Cameroon 1993 X X    X       
Chile 1974 X X X          
Chile 1984  X X        X  
Colombia 1987 X X X          
Colombia 2000        X X X   
Czech 
Republic 

1995       X X  X   

Dominican 
Republic 

2002    X     X X   

Ecuador 1988 X X X          
Egypt 1999   X      X X   
El Salvador 1988 X X  X         
Estonia 1992 X X         X  
Guatemala 1988 X X  X         
Guatemala 2000    X     X X   
Honduras 2001    X     X X   
Hungary 1993 X X         X  
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Indonesia 1982 X X X          
Indonesia 2000    X    X X X   
Indonesia 2002        X X X   
Israel 2001         X X X  
Korea 2001    X     X   X 
Madagascar 1986 X X    X       
Nigeria 2002   X X      X   
Peru 1986 X  X  X        
Peru 1989  X  X  X       
Poland 1995       X   X X  
Slovakia 1999        X X  X  
Sri Lanka 1989  X  X  X       
Uganda 1989 X   X  X       
Venezuela 1974  X  X X        
Venezuela 1987 X X X          
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Appendix 10. IMF Robustness check: (Panel A) Average trend in GDP per capita: reform countries 
versus synthetic control (Panel B) estimated impact of reforms  
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Appendix 11. Real (bold line) and synthetic (thin line) GDP per capita trends (in USD millions at 2005 prices) 
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Appendix 12. Matching table (Table 1) and Synthetic control composition (Table 2) for Dominican 
Republic (1989) and Belgium (1988) 

 

Table 1. Matching table 

 

 

Table 2. Synthetic control composition 

 

Dominican 
Republic

Synthetic 
Control

Belgium
Synthetic 
Control

GDP per capita 4149.3 4145.3 18838.7 18822.7
Investment rate 17.2 20.7 21.4 21.0
Industry share 34.2 34.2 22.4 22.4
Trade openness 60.5 60.5 91.6 46.9
Population growth 2.3 2.3 0.1 0.6
Secondary education 3.8 10.4 14.5 10.1
Tertiary education 1.3 4.3 8.2 4.6

1979-1988 1978-1987

in %

Dominican Republic 
1989 in %

Belgium 
1988

Guatemala 32 France 90
Romania 19 Singapore 6
Panama 19 Greece 4
Philippines 18
Zimbabwe 11
Donor pool size 13 23

RMSPE 123 430


	I. Introduction
	II. Literature on reforms and growth
	III. Econometric theory
	Formalisation of the Synthetic Control Method
	Our methodological contribution

	IV. Data and Sample
	V. Methodology in practice: The synthetic control approach
	VI. The impact of structural reform programmes
	Statistical testing
	Reforms in advanced and emerging economies

	VII. Alternative parametric estimation strategy
	VIII. Robustness checks
	Placebo study
	Extended fitting time horizon
	Falsification test
	Alternative indicators of structural reforms

	IX. Economic reform: focus on two case studies
	A Latin American story: Dominican Republic in the 1990s26F
	Financial reforms in Europe: a case study of Belgium27F

	X. Conclusions
	XI. Bibliography
	82 cover.pdf
	Wide-reaching Structural Reforms and Growth: A Cross-country Synthetic Control Approach 


