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Abstract 

In recent years, literature has linked structural reforms with productivity growth. Considering 
Portugal’s recent comprehensive reform agenda, this topic acquires particular relevance. Using 
data for Portuguese firms for the period 2006-2014, this paper assesses the impact of structural 
reforms on firm’s productivity in the short-run. In line with existing literature, the analysis 
reveals that some reforms produce positive effects already in the short-run. There are, however, 
important differences across reform areas and firms, namely when comparing those at the 
technological frontier and the others. In particular, frontier firms are better equipped to 
materialize the gains of improved framework conditions and to deal with competitive pressures, 
grasping more often short-term gains. In any case, gains for those at the frontier are also 
beneficial for laggards via spillover effects, as both diffusion and catching-up mechanisms are, 
in general, positive for Portuguese firms. Finally, our analysis shows that, in the short-run, these 
spillovers may be potentiated or curbed by reforms, which therefore impact the economy also 
through indirect effects. Indeed, while pass-through is, in most cases, hampered by reforms, the 
effects on catching-up mechanisms are mixed; they improve with some reforms but are 
deteriorated with others.   
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is exactly the goal of a better structural environment. The aim of this paper is thus to assess the 
link between the structural reforms implemented in recent years and productivity developments. 

Figure 2 - TFP by status of firm: incumbents, new and exit firms 

 

Source: Authors’ own calculations based on firm-level data (see section 4 for details). 

 

By using firm level data for the period 2006-2014, we conclude that for some reform areas the 
positive impact on productivity growth is visible already in the short-run. This is particularly 
true for firms at the technological frontier (i.e. those with higher productivity in the relevant 
industry), which are better equipped to grasp short-term gains. It should be noted that, in 
general, these positive effects on frontier firms are channelled to other firms via spillover 
mechanisms (both diffusion and catching-up), which are positive for Portuguese firms. Finally, 
we show that beyond their direct effect, reforms impact the economy via indirect effects, 
potentiating or curbing the spillover mechanisms.  In general, in the short-run reforms tend to 
curb diffusion, while the effects we find on catching-up are mixed. 

The remainder of the paper is organized as follows. Section 2 presents the literature review, 
Section 3 the methodology, and Section 4 the data. The results are presented in Section 5, 
followed by an application, in Section 6, to the reforms enacted during the period 2010-2013 in 
Portugal. Finally, Section 7 concludes and discusses avenues for further work.  

2. Literature review 

This section focuses on the empirical relation between structural reforms and productivity 
growth, which is the focus of our paper.4  

Both cross country and national studies, using either firm-level, sectoral-level or aggregate 
panel data, show that the impact of reforms is, in general, positive in the long-run and growing 
over time (see for instance Bouis and Duval, 2011; Égert and Gal, 2016a; Arnold and Barbosa, 
2015; Barnes, Bouis, Briard, Dougherty and Eris, 2013; Bouis, Causa, Demmou, Duval and 
Zdzienicka, 2012; IMF, 2015 and 2016; and OECD, 2015). There are, however, some 
exceptions. In particular, the evidence on the effects of labor market reforms, namely those 
affecting employment protection legislation (EPL), is inconclusive (see OECD, 2007 for a 
review of the literature).  

                                                           
4 For theoretical models or for applications using DSGE, please see for instance Blanchard and Giavazzi (2003) , 
Cacciatore, Duval and Fiori (2012), Lusinyan and Muir (2013), Anderson, Barkbu, Lusinyan and Muir (2014), 
Andrés, Arce and Thomas (2014), ECB (2015) and Aguiar, Ribeiro e Gil (2017) .  
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Although the long-run effects of reforms are reasonably well established, the short-run run 
effects have recently attracted attention, given their relevance for the political economy of the 
reform process and for the design of the different measures (e.g. the use of grandfathering rules 
or compensation mechanisms).  

Indeed, reforms operate in a context of existing frictions in labor and product markets and 
entail, in some cases, grandfathering or transitory rules that may impact short-run aggregate 
supply and demand in ways that differ from their long-run effects. For instance, while 
competitive pressures may increase productivity already in the short-run, (costly) innovation 
activities take time to produce effects and may depress short-term aggregate supply. Investment 
in education also entails short-term costs, while benefits can only be seen in the longer-run. 
Depending on the financing of this measure, the short-run effects may also be quite different.5 
In addition, while a better allocation of resources improves the overall efficiency of the 
economy, in the short-run the main effects of a reduction of mark-ups may be determined by the 
exit of incumbents and thereby by (human and physical) capital scrapping, contracting 
aggregate supply. The effect of the entrance of new firms (and new hires) may only materialize 
over the medium-run and therefore unemployment may induce aggregate demand to contract. In 
addition, while reforms may boost confidence and generate expectation of increased income and 
wealth, increasing, via the permanent income hypothesis, consumption and investment already 
in the short-run, they may also have the opposite effect – the uncertainty over the future may 
increase precautionary savings, decreasing demand. Some of these effects are potentiated during 
economic downturns: the entrance of new firms is further delayed and agents’ uncertainty is 
higher. 

In this context, the short-run effect of reforms is an important empirical question. Bouis, Causa, 
Demmou, Duval and Zdzienicka (2012), using a long time-series of  aggregate data for a sample 
of OECD countries, show that while some reforms produce gains already in the short-run, some 
labor and product market reforms may have short-term recessionary effects, a result confirmed 
by Cacciatore and Fiori (2015).  

Some authors have further explored the reasons for these short-term effects, taking into account 
the impact of the cycle, of the initial conditions and of technological differences.  

i) The effect of the cycle 

IMF (2016), relying on aggregate, sectoral and firm-level data for a sample of advanced 
economies, show that the short-run effects of reforms are curbed by macroeconomic conditions. 
In the same vein, OECD (2016), using industry level data for a group of OECD countries, 
argues that the short-term costs of reforms lowering barriers to entry and the cost of dismissal 
are larger under downswings. Dabla-Norris, Guo, Haksar, Kim, Kochhar, Wiseman and 
Zdzienicka (2015), relying on industry-level data, argue that the short-term impact of reforms 
may be negative depending on the type of reform and the sector considered but also on the 
position over the cycle;  in this context, reforms affecting product markets, the labor market and 
infrastructures may have negative effects in the short-run. Adhikari, Duval, Hu and Loungani 
(2016), based on aggregate data for a cross-country panel, also show that weak macroeconomic 
conditions hamper the benefits of reforms. 

 

                                                           
5 In general, the fiscal impact of the measures, including their financing (e.g. via debt or increased revenues / 
decreased expenses) also has important short-run effects.  



ii) Initial conditions 

Gal and Hijzen (2016), using firm level data for 18 advanced economies, show that product 
market reforms in general bring benefits for the reformed sectors and downstream industries 
already in the short-run. However, by further exploring the effects on the reformed sectors, they 
show that results are only visible in the case of larger reforms and are more positive the lower 
the pre-existing restrictions, arguing that higher initial regulation may bring higher costs (but 
also higher longer term benefits). In the case of downstream industries, the authors show that 
the gains for manufactures are higher than those for services, possibly because the former 
display higher competitive pressures and thus have higher incentives to materialise the potential 
benefits from lower priced intermediate inputs. Égert (2016), Égert and Gal (2016b) and Bouis, 
Causa, Demmou, Duval and Zdzienicka (2012), relying on aggregate data, show that different 
reforms interact with each other and their effects depend on initial institutional settings.  

iii) Productivity differentials and technological spillovers 

Saia, Andrews and Albrizio (2015) argue that a country’s productivity growth is influenced by 
the distance to the productivity frontier (the catching-up effect) and the ability to learn from the 
frontier (the pass-through or diffusion effect). For economies further away from the 
technological frontier, the catching-up effect is the most significant as it implies adopting 
existing technologies. As an economy gets closer to the technological frontier, spillovers from 
the frontier are the main effect, as innovation becomes more relevant than imitation. By relying 
on sectoral-level data, the authors show that technological spillovers are improved by a 
supportive institutional setting, namely by lower barriers to entry, efficient judicial systems and 
bankruptcy laws and university-industry R&D partnerships. 

Following the theoretical contributions of Acemoglu, Aghion and Zilibotti (2006) and Aghion 
and Howitt (2006), Bourlès, Cette, Lopez, Mairesse and Nicoletti (2010) argue that productivity 
growth depends positively on the growth of the technological frontier and the technological gap 
to frontier countries and that these mechanisms may be affected by reforms (as restrictions to 
competition may affect productivity by impacting the incentives of firms to adopt existing 
technologies and to innovate). In line with the theoretical models, the authors argue that a boost 
in competition may increase the returns from innovation for frontier firms ("escape-competition 
effect") but reduce the incentives for laggards to innovate ("Schumpeterian effect"). By using a 
panel of OECD industry-level data, Bourlès, Cette, Lopez, Mairesse and Nicoletti (2010) show 
that the lack of competition curbs productivity more strongly for observations closer to frontier.   

Nicoletti and Scarpeta (2003), using industry level for a panel of OECD countries, argue that the 
negative effect of product market regulation on productivity works mainly by slowing down 
technological catch-up. The authors show that the positive gains of entry liberalisation are 
higher the further the country is from the technological leader. Dabla-Norris, Guo, Haksar, Kim, 
Kochhar, Wiseman and Zdzienicka (2015), relying on industry-level data for a sample of 
advanced economies, show that there are important spillovers at play, both by a process of 
catching-up by laggards and by pass-through effects from the frontier to the others. Dabla-
Norris, Ho and Kyobe (2013), using a panel of industry-level data for more than 100 advanced,  
emerging market and developing economies, show that the short-term effect of reforms varies 
with the distance to the world sectoral technological frontier. 

Building on this literature, and using firm-level data for Portugal, we explore the direct link 
between structural reforms and productivity over the short-run, by reform area. The choice of 
short-run effects is motivated by data availability but also by the relevance of this time horizon 
for the political economy of reforms. In addition, and departing from the notion of spillover 



effects across countries, we assess spillover effects within firms in the same country. In 
particular, we assess catching-up and pass-through effects from firms at the technological 
frontier to those lagging behind. In particular, we assess whether structural reforms amplify 
these spillover effects.      

3. Method 

The framework considered in this paper follows the work on the short-run effect of reforms and 
their interaction with technological spillovers, as reviewed in the previous section, but applying 
it to developments within a country. Our technological frontier is therefore defined at firm level, 
within each sector (and not at country level).  

Using firm-level data, we depart from the estimation of the following model: 

∆Yi,s,t = β0 + β1∆YFrontiers,t + β2DTFi,s,t-1 + β3REFt-1 + μt + νs+ εi,t                     (1) 

where ∆Y is the annual productivity growth rate for firm i, in sector s and year t. ∆YFrontier 
represents the average productivity growth of frontier firms within the sector of firm i at time t, 
DTF is the productivity gap between laggards and frontier firms in the beginning of the period, 
REF is the reform indicator lagged one period, entered separately in each regression (to avoid 
correlation between the regressors). Time and industry fixed effects are also included (μt and νs). 
In this context, β3 gives us the effect of the reform while β1 and β2, if positive, translate pass-
through and catching-up effects. 

One may wonder if reforms affect differently frontier and laggard firms. Indeed, it can be 
argued that the potential gains of some reforms are larger for laggards or that frontier firms are 
better equipped to grasp the benefits of reforms. To assess this, we disentangle the reform effect 
for laggards and frontier firms, as follows: 

∆ Yi,s,t = β0  + β1∆YFrontiers,t + β2DTFi,s,t-1 + β3REFt-1  + β4Dfronti,s*REFt-1 + β5Dfronti,s + μt + 
νs+ εi,t                          (2) 

where Dfront is a dummy which takes the value 1 if the firm belongs to the sectoral frontier and 
0 otherwise. Therefore, β3 + β4 provide an estimate of the effect of the reforms on frontier firms 
whereas β3 provides estimates for the impact on laggards.  

However, as discussed in the previous section, structural reforms may also impact the 
mechanisms of pass-through and catching-up. To analyse this inderect effects of reforms, we 
interact the reform variable with the productivity growth of frontier firms and with the distance 
to frontier, as follows: 

 ∆ Yi,s,t = β0 + β1∆YFrontiers,t + β2DTFi,s,t-1 + β3REFt-1  + β4Dfronti,s*REFt-1 + β5Dfronti,s + 
β6∆YFrontiers,t*REFt-1 + β7DTFi,s,t-1*REFt-1 + μt + νs+ εi,t                                    (3) 

β6 and β7 represent, respectively, the change of pass-through and catching-up effects driven by 
the reform. 

 



4. Data 

The analysis is based on annual, firm-level data for Portuguese companies obtained from 
Informação Empresarial Simplificada (IES) for the period 2006-2014.6 Our main database is the 
Sistema de Contas Integradas das Empresas (SCIE) from the Statistics Portugal (INE), where 
the information from IES is compiled and subject to quality checks.  

Our initial dataset, covering nine years of data, includes 3,232,481 firm-level observations.7 In 
order to increase the robustness of the results, a number of adjustments are done to the dataset. 
In particular, firms with negative or nil values of output, intermediate inputs and number of 
employees are excluded (13% of the observations). In addition, financial and insurance 
activities, health and social services, artistic and sport activities, international organizations and 
families that employ domestic service are also excluded, given their specificities (6% of the 
observations).Finally, to ensure comparability, nominal values are adjusted for inflation. 

The technological frontier is computed at the firm level for each sector and period and taking 
into account firms in the 90th percentile of productivity. The measure of firm-level productivity 
is total factor productivity (TFP), computed following the methodology developed by 
Levinsohn and Petrin (2003)8,9. As not all firms have all the needed input variables available, 
the final number of observations is smaller than our initial dataset.10 The distance to frontier 
(DTF) is computed by sector and period as the difference between the lower bound of the 
productivity at the frontier and the firm’s productivity (for all laggard firms). 

Table 2 presents the descriptive statistics for the observations considered in our regressions, for 
the period 2006-2014. The firms from our dataset have an average of 10 workers and 1.6 
million euro in assets.  Their annual revenues reach, on average, 1.2 million euros. The annual 
TFP growth is, on average, negative (-0.02%) while the technological frontier displays a nil 
annual growth, reflecting also the financial and economic crisis that affected Portugal during the 
period considered.  

Looking at the differences between frontier and laggard firms, we conclude that the former are 
larger in terms of output, assets or number of workers. By definition, frontier firms are also 
more productive, with an average productivity growth over the period of 0.23%, which 
compares to -0.05% for the laggards.11 

 

                                                           
6 IES is the system by which all enterprises in Portugal meet their obligation to report their annual accounts 
simultaneously to the Ministries of Finance and Justice, Banco de Portugal and Statistics Portugal. Data are 
available from 2004 onwards but as most reforms indicators are available only from 2006, we only considered the 
period from 2006 onwards. 
7 The database also includes sole proprietorships, which were excluded from our analysis. The figure presented 
already excludes them. 
8 The authors develop a method that addresses the endogeneity problem arising from methods such as OLS or 
fixed-effects estimators. As the authors argue, when estimating production functions, one must account for the 
correlation between input levels and productivity as otherwise one gets inconsistent estimates of the parameters of 
the production function. Therefore, Levinsohn and Petrin (2003) develop an estimator using intermediate inputs to 
proxy for the unobservable productivity term. The implementation of this methodology in STATA was done by 
Petrin, Poi and Levinsohn (2004). 
9 For robustness, we have also computed our regressions for labor productivity (ratio of output to employment) and 
the results are broadly unchanged. However, as the classification of a firm as belonging to the sectoral frontier 
depends upon the measure of productivity used (TFP or LP), the outcome for frontier firms (a group which is, by 
construction, smaller than the one of the laggards) differs for some reform areas. 
10 The actual number of observations is indicated in the regression outputs presented in the annex. 
11 The average productivity growth for frontier firms (0.23%) differs from the average of annual growth at the 
frontier (0.00%), as we are working with an unbalanced sample (where the number of firms is not constant across 
years). 
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However, other reforms fail to deliver benefits in the short-run, consistently with the literature 
focusing on the short-term costs of reforms. This is the case of labor market reforms, higher 
education and R&D (technological readiness, innovation and business sophistication), as these 
are areas where benefits need time to materialize, while costs are already visible in the short-
run. Infrastructure reforms also present a negative impact, which may be related with decreasing 
returns to scale, with returns failing to compensate for the associated investment costs. The 
easiness of starting a business and the liberalization in the network sectors also display negative 
short-term effects on productivity growth, as the potential effects of increased competitiveness 
pressures are only visible in the medium term.  

In all cases, we do find evidence of positive spillover effects, meaning that laggards are 
catching-up with frontier firms and that growth at the frontier is beneficial to all firms, via 
diffusion mechanisms.  

To better understand the impact of reforms, and given that frontier and laggard firms may 
benefit differently from reforms (either because the potential gains are larger for laggards or 
because frontier firms are better equipped to grasp the benefits of reforms), we refine equation 
(1) to allow for differentiated effects.  Equation (2) allows capturing the direct impact of 
reforms on firms at the frontier (β3 + β4) and on laggards (β3).  

Focusing on the effects of reforms in this new setting, we see that, for the set of reform 
indicators which have a negative short-term impact on productivity growth under equation (1), 
there are four reform areas where benefits are actually positive for frontier firms (see Table 3; 
detailed regression output in Annex 4).  

Again, positive spillover effects from frontier firms are always present and are driven both by 
pass-through and catching-up effects. This raises an important point: even when the impact of 
the reform is negative for laggards, there are second round effects on those firms (due to 
spillovers) from the positive impact of reforms on frontier firms.  

Equation (2) captures the direct effect of reforms and second round effects from spillovers. 
However, it does not capture the indirect effects related with reforms impacting the strength of 
these spillover mechanisms.  

By estimating these indirect effects of reforms under equation (3), we show that, in general, 
diffusion mechanisms are curbed by reforms, at least in the short-run. For catching-up, the 
results are more mixed, with some reforms allowing for increased benefits for firms further 
away from the frontier and others being more beneficial for firms closer to the frontier (see 
Annex 5). 

Adding these amplification effects to the direct effect of the reform, we are able to assess the 
overall effect of the reforms. In fact, under regression (3), the overall (direct and indirect) 
impact of a reform is driven by16: 

Reform Impacti,s,t =  β3 + β4Dfronti,t + β6∆YFrontiers,t +β7DTFi,s,t-1.               (4) 

Note that for firms at the frontier, equation (4) simplifies to: 

Reform Impacti,s,t =  β3 + β4+ β6∆YFrontiers,t                         (5) 

                                                           
16 Note that this expression accounts for the effects of the reform, either direct or indirect (via the impact of 
reforms on spillover effects). Second round effects are not incorporated in this expression but may also be derived 
from equation (3). 
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Turning now to frontier firms, and with the example of 1% productivity growth at the frontier, 
we are interested in the sign of expression (5): if positive, then the impact of the reform is 
positive in the short-run.  

Therefore, when controlling for indirect effects on spillover mechanisms, we do not confirm the 
positive direct effects visible in equation (2) for infrastructure, innovation and financial market 
(Table 4). Moreover, the direct effect of network reform turns positive (it was negative under 
regression (2)).  

It is interesting to note that, under the conditions of this simulation, the evidence on indirect 
short-term effects is mixed, both for frontier and laggard firms. In a number of reform areas, 
spillovers (diffusion and catching-up) are being amplified by reforms, but in some others there 
is no amplification mechanism or it is even negative.  

Therefore, we may conclude that, even in the short term (and considering a hypothetical 
scenario where productivity growth at the frontier is 1%), seven of the reform areas under 
analysis have an overall positive impact on frontier firms. In addition, seven reform areas 
produce positive short-run effects on all or at least a majority of laggards. This should be seen 
as a lower bound as there are also second round effects from the positive spillovers from frontier 
firms. These means that if a reform benefits frontier firms, the positive spillovers may more than 
compensate the negative effects of reforms on laggards.  

Table 4: Illustration: Overall effect of reforms on frontier firms when sectoral frontier grows at 
1% (2014) – regression (3) 

 

Source: Authors’ own computations. Note: “+” stands for a positive effect whereas “–“ represents a negative impact. 

6. An application for reforms between 2010 and 2013 

In order to better understand the actual impact of reforms on productivity growth, we estimate 
the change in TFP driven by reforms that occurred during the period 2010-2013. The starting 
year was chosen to capture the reforms implemented after the adjustment programme; the end 
date is due to firm-level data availability (which is available up to 2014; reforms enter the 
equation with a lag).  We thus compute, at firm level, the change in the growth rate of 
productivity between 2012 and 2014 driven by the reforms enacted between 2010 and 2013. 
The exercise focuses on the reform areas that improved on efficiency grounds between 2010 and 
2013, as presented in Table 5. 

Overall effect Direct effect Indirect effect

Goods market + + -

Paying Taxes - tax rate + + +

Resolving insolvency - recovery rate + + -

Health&Primary education + + -

Network sectors + + none

Starting a Business - procedures + + +

Technological readiness + + +

Financial market - - -

Institutions - - -

Business sophistication - - -

Labormarket - - -

Higher education - - none

Infrastructure - - +

Innovation - - none
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7. Conclusions and way forward 

In recent years, Portugal undertook a broad-based reform agenda, spanning across different 
reform areas. Reform indicators produced by different international institutions and fora, such as 
the OECD, the World Bank and the World Competitiveness Forum, reflect these improvements.  

Understanding the impact of the reforms undertook is crucial both for policy makers – as it 
allows them to fine-tune reform efforts and to better design future reforms – and for ownership 
of reforms by the different stakeholders. Looking at the short-term impact of reforms is 
particularly relevant for the political economy of the process and for devising appropriate 
compensatory, complementary or transitory measures, where needed.  

In this paper, we rely on firm-level data for Portugal from 2006 to 2014 and assess the impact of 
structural reforms on firm’s productivity in the short-run. We show that, for some reform areas, 
benefits are already seen in the short-run. In addition, frontier firms are better equipped to grasp 
short-term gains, meaning that while some reforms do have detrimental short-term effects for 
laggards, they produce gains for firms at the frontier. This may be linked with the “escape 
competition” and “Schumpeterian  effect” described in Bourlès, Cette, Lopez, Mairesse and 
Nicoletti (2010), whereby reforms potentiate innovation for the most productive firms but 
reduce the incentives to do so for the least productive (as they won’t be able to survive in a 
more competitive environment). In any case, improvements at the frontier are beneficial also for 
(surviving) laggards, via spillover effects. Indeed, diffusion and catching-up mechanisms are 
positive for Portuguese firms, meaning that gains at the frontier are translated into gains to all 
firms. Finally, we show that, in the short run and at firm-level, these spillovers may be 
potentiated or curbed by reforms (in line with industry-level results in the available literature). 
While diffusion mechanisms are being curbed by the reforms, at least in the short run, existing 
catching-up effects are either being potentiated or mitigated, depending on the reform area.   

With the results of our econometric analysis, we also assess the short-run effects of the reforms 
implemented in Portugal between 2010 and 2013. We show that reforms in two areas are 
already translating into higher firm-level productivity growth; but there are also short-term 
costs. In line with the existing empirical literature, this may be linked with the effect of the 
cycle, as downturns are detrimental for the reform process. In addition, a better framed 
sequencing and bundling of reforms could also, as argued by the literature, mitigate these costs 
given the relevance of initial conditions and of complementary policies. While some authors 
defend that, even in the presence of short-term costs, reforms should be frontloaded, to grasp the 
reform momentum (European Commission, 2016), others consider that a strong commitment of 
implementing reforms in the future (e.g. by passing today legislation that is enacted in three 
years from now) may be a good compromise in terms of the political process and achieve, for 
some reform areas, better efficiency results (IMF 2016). While the current dataset does not 
allow us to further exploit the effects of the cycle, given the reduced available time-span, it 
allows for a more detailed analysis of the effects of the initial conditions and on the cross-effects 
of reforms. This is the focus of our subsequent research.  

It should be noted that growth depends on both labor utilisation and labor productivity. The first 
is affected by both employment and participation while the second by capital deepening and 
total factor productivity (TFP). We focus on TFP, given its relevance for growth, but a full 
picture of the impact of reforms can only be grasped if all these dimensions are taken into 
account. Equity considerations should also be taken into account as reforms may have 
redistributional implications that need to be accounted for. To date, there are very few studies 



focusing on this last dimension, given the limits of available toolkits and datasets. Going 
forward, we aim at enlarging our research to provide a more encompassing picture.  

In addition, the results are at firm-level, thus allowing us to gain important insights on the 
impact of reforms on the productivity growth of the average firm. In particular, we are able to 
distinguish between the effects on the most productive and the others (frontier firms and 
laggards). However, as different firms have different weights in the economy (and our 
regressions are unweighted), our results cannot be used as a measure of the aggregate effects on 
the economy.  This would be possible with the use of aggregate data (or of weighted 
regressions). 

Finally, and while an analysis of short-term effects is crucial for policy makers and the society 
at large, the long-term impact of reforms should also be carefully monitored.  However, for the 
time being, the short time span of our firm level database (nine years) is an important 
limitation.   
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Annex 1 – Description of reform indicators 
  
World competitiveness index indicators 
Institutions Determined by the legal and administrative framework within which individuals, firms, and governments interact to generate 

wealth. Considers management of public finances, private-sector transparency, property rights among others. 
Infrastructure Considers modes of transport, electricity supplies and a solid and extensive telecommunications network to measure the 

extension and efficiency of a country's infrastructure. 
Health and primary  
education 

Takes into account the quantity and quality of the basic education received by the population, in addition to the investment in 
the provision of health services. 

Higher education 
and training 

Measures secondary and tertiary enrollment rates as well as the quality of education as evaluated by business leaders. The 
extent of staff training is also taken into consideration. 

Goods market Considers healthy market competition, both domestic and foreign and demand conditions such as customer orientation and 
buyer sophistication. 

Labor market Takes into account the flexibility to shift workers from one economic activity to another rapidly and at low cost, and to allow 
for wage fluctuations without much social disruption as well as the incentives for employees and the promotion of meritocracy 
at the workplace. Considers also the equity in the business environment between women and men. 

Financial market Measures the sophistication of financial markets: sound banking sector, well-regulated securities exchanges, venture capital, 
and other financial products, as well as, the trustworthiness and transparency of the banking sector. 

Technological readiness Measures the agility with which an economy adopts existing technologies to enhance the productivity of its industries, with 
specific emphasis on its capacity to fully leverage information and communication technologies (ICTs) in daily activities and 
production processes for increased efficiency and enabling innovation for competitiveness. 

Business sophistication Concerns two elements that are intricately linked: the quality of a country’s overall business networks and the quality of 
individual firms’ operations and strategies. 

Innovation Considers the environment that is conducive to innovative activity and supported by both the public and the private sectors. In 
particular, it means sufficient investment in (R&D), especially by the private sector; the presence of high-quality scientific 
research institutions; extensive collaboration in research and technological developments between universities and industry; 
and the protection of intellectual property. 

Doing Business indicators 
Starting a business This topic measures the paid-in minimum capital requirement, number of procedures, time and cost for a small- to medium-

sized limited liability company to start up and formally operate in economy’s largest business city.  In this paper the indicator 
considered covers the number of procedures. 

Paying taxes This topic records the taxes and mandatory contributions that a medium-size company must pay or withhold in a given year, 
as well as measures the administrative burden in paying taxes and contributions. In this paper the indicator considered is the 
tax rate. 

Resolving insolvency This topic identifies weaknesses in existing insolvency law and the main procedural and administrative bottlenecks in 
the insolvency process.  The indicator considered in our analysis is the recovery rate. 

OECD Product Market Reforms indicator 
Network sectors Summarizes regulatory provisions in seven sectors: telecoms, electricity, gas, post, rail, air passenger transport, and road.  

 
Annex 2 – Reform indicators – 2006-2014 
 

 
 
 
 
 
 
 
 
 
 
 

Reform variables Source 2006 2007 2008 2009 2010 2011 2012 2013 2014

Institutions (1‐7; 7 best) WCI 4,91 4,87 4,75 4,49 4,37 4,20 4,28 4,32 4,43

Infrastructure (1‐7; 7 best) WCI 4,83 4,98 5,07 5,23 5,30 5,48 5,50 5,55 5,66

Health and primary education (1‐7; 7 best) WCI 6,56 6,04 6,00 5,95 6,13 6,12 6,19 6,28 6,39

Higher education and training (1‐7; 7 best) WCI 4,62 4,62 4,59 4,58 4,76 4,82 4,98 5,15 5,37

Goods market  (1‐7; 7 best) WCI 4,49 4,59 4,53 4,39 4,32 4,27 4,31 4,26 4,58

Labor market  (1‐7; 7 best) WCI 4,12 4,14 4,18 4,04 3,85 3,79 3,80 3,79 4,09

Financial market (1‐7; 7 best) WCI 4,80 4,94 4,71 4,26 4,26 3,98 3,71 3,50 3,65

Technological readiness (1‐7; 7 best) WCI 4,09 4,28 4,51 4,73 4,63 5,31 5,27 5,24 5,42

Business sophistication (1‐7; 7 best) WCI 4,23 4,37 4,39 4,28 4,19 4,19 4,17 4,18 4,29

Innovation (1‐7; 7 best) WCI 3,70 3,71 3,66 3,69 3,77 3,77 3,86 3,93 4,08

Starting a Business (N Procedures)  DB 8,00 7,00 6,00 6,00 6,00 6,00 6,00 5,00 5,00

Paying Taxes (Total tax rate) DB 43,80 42,90 42,50 42,30 42,60 42,60 41,90 42,30 42,30

Resolving Insolvency (Recovery rate) DB 75,00 74,00 69,40 69,40 72,60 70,90 74,60 71,60 72,20

Network sectors (0‐6; 0 best) OECD 2,57 2,55 2,55 2,55 2,37 2,31 2,31 2,18 ‐



 
Annex 3 – Regression output – equation (1) – dependent variable: firm-level TFP growth 
 

 

 
 
Annex 4 – Regression output – equation (2) – dependent variable: firm-level TFP growth 
 

 

 
 
Annex 5 – Regression output – equation (3) – dependent variable: firm-level TFP growth 
 

 
 

Regression (1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Institutions Infrastructure
Health&Prim 

education
Goods 

market
Labor 

market
Higher 

education
Financial 

market
Technological 

readiness
Business 

sophistication Innovation

Starting a 
business - 

procedures

Paying 
Taxes - Tax 

rate

Resolving 
insolvency - 

recovery rate
Network 
sectors

D.lnFront 0,898*** 0,898*** 0,898*** 0,898*** 0,898*** 0,898*** 0,898*** 0,898*** 0,898*** 0,898*** 0,898*** 0,898*** 0,898*** 0,898***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

L.DTF 0,545*** 0,545*** 0,545*** 0,545*** 0,545*** 0,545*** 0,545*** 0,545*** 0,545*** 0,545*** 0,545*** 0,545*** 0,545*** 0,545***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

L.Reform variable 0,140*** -0,11*** 0,299*** 0,362*** -0,129*** -0,115*** 0,064*** -0,072*** -0,126*** -0,144*** 0,027*** -0,012*** 0,024*** 0,211***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

country effects yes yes yes yes yes yes yes yes yes yes yes yes yes yes

industry effects yes yes yes yes yes yes yes yes yes yes yes yes yes yes

R-squared

within 0,366 0,366 0,366 0,366 0,366 0,366 0,366 0,366 0,366 0,366 0,366 0,366 0,366 0,366

between 0,079 0,079 0,079 0,079 0,079 0,079 0,079 0,079 0,079 0,079 0,079 0,079 0,079 0,079

overall 0,112 0,112 0,112 0,112 0,112 0,112 0,112 0,112 0,112 0,112 0,112 0,112 0,112 0,112

Number of observations 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224

Total factor productivity growth

Regression (2)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Institutions Infrastructure
Health&Prim 

education
Goods 

market
Labor 

market
Higher 

education
Financial 
market

Technological 
readiness

Business 
sophistication

Innovation
Starting a 
business - 
procedures

Paying Taxes -
Tax rate

Resolving 
insolvency - 

recovery rate

Network 
sectors

D.lnFront 1,090*** 1,091*** 1,095*** 1,091*** 1,088*** 1,092*** 1,093*** 1,093*** 1,090*** 1,092*** 1,094*** 1,095*** 1,095*** 1,090***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

L.DTF 0,604*** 0,604*** 0,604*** 0,604*** 0,604*** 0,604*** 0,604*** 0,604*** 0,604*** 0,604*** 0,604*** 0,604*** 0,604*** 0,604***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

L.Reform 0,147*** -0,139*** 0,289*** 0,370*** -0,164*** -0,146*** 0,066*** -0,077*** -0,16*** -0,183*** 0,029*** -0,015*** 0,023*** 0,221***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

D.Frontier 1,439*** -0,061*** 1,128*** 2,016*** 1,647*** 0,161*** 1,026*** 0,333*** 2,039*** -0,246*** 0,934*** 2,955*** 0,966*** 1,278***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

D.Frontier*L.Reform -0,153*** 0,154*** -0,062*** -0,289*** -0,227*** 0,123*** -0,065*** 0,087*** -0,304*** 0,264*** -0,030*** -0,052*** -0,003*** -0,219***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

country effects yes yes yes yes yes yes yes yes yes yes yes yes yes yes

industry effects yes yes yes yes yes yes yes yes yes yes yes yes yes yes

R-squared

within 0,417 0,417 0,416 0,417 0,417 0,417 0,417 0,417 0,417 0,417 0,417 0,417 0,416 0,417

between 0,149 0,149 0,150 0,150 0,149 0,150 0,150 0,149 0,150 0,150 0,149 0,149 0,150 0,150

overall 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188

Number of observations 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224

Total factor productivity growth

Regression (3)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Institutions Infrastructure
Health & Prim 
education

Goods 
market

Labor 
market

Higher 
education

Financial 
market

Technological 
readiness

Business 
sophistication Innovation

Starting a 
business - 
procedures

Paying Taxes - 
Tax rate

Resolving 
insolvency - 
recovery rate

Network 
sectors

D.lnFront 5,856*** -2,705*** 6,574*** 9,489*** 4,106*** 1,299 2,262*** -1,037*** 6,778*** 2,015 2,358*** 18,393*** 11,766*** 2,095***

 P>|z| [0,000] [ 0.008] [0,000] [0,000] [0,000] [0,110] [0,000] [0,049] [0,000] [0,175] [0,000] [0,000] [0,000] [0,001]

L.DTF 0,438*** 0,822*** 1,489*** 0,035 0,106*** 1,187*** 0,48*** 0,712*** -0,601*** 1,592*** 0,621*** 1,249*** 1,352*** 0,217***

 P>|z| [0,000] [0,000] [0,000] [ 0.477 ] [0,001] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

L.Reform 0,116*** -0,142*** 0,419*** 0,253*** -0,168*** -0,15*** 0,039*** -0,057*** -0,16*** -0,187*** 0,032*** -0,015*** 0,033*** 0,068***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

Dummy_Front 1,309*** 0,113*** 1,851*** 1,565*** 1,253*** 0,642*** 0,926*** 0,42*** 1,072*** 0,569*** 0,949*** 3,479*** 1,584*** 0,966***

 P>|z| [0,000] [ 0.002] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]

Dummy_Front*L.Reform -0,124*** 0,121*** -0,18*** -0,186*** -0,127*** 0,022** -0,042*** 0,069*** -0,077*** 0,047*** -0,032*** -0,064*** -0,012*** -0,09***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,014] [0,000] [0,000] [0,000] [0,018] [0,000] [0,000] [0,000] [0,000]

D.lnFront*L.Reform -1,057*** 0,724*** -0,901*** -1,911*** -0,748*** -0,038 -0,274*** 0,449*** -1,326*** -0,238*** -0,213*** -0,407*** -0,15*** -0,396

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,001] [0,828] [0,001] [0,000] [0,002] [0,000] [0,001] [0,001] [0,000] [0,105]

L.DTF*L.Reform 0,037*** -0,042*** -0,144*** 0,13*** 0,126*** -0,122*** 0,029*** -0,023*** 0,284*** -0,263*** -0,003* -0,015*** -0,01*** 0,16***

 P>|z| [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,076] [0,000] [0,000] [0,000]

country effects yes yes yes yes yes yes yes yes yes yes yes yes yes yes

industry effects yes yes yes yes yes yes yes yes yes yes yes yes yes yes

R-squared

within 0,418 0,418 0,417 0,418 0,418 0,418 0,418 0,418 0,418 0,418 0,417 0,417 0,417 0,418

between 0,149 0,149 0,147 0,149 0,149 0,148 0,149 0,149 0,149 0,148 0,149 0,149 0,150 0,148

overall 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,188 0,187 0,188 0,188

Number of observations 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224 1900224

Total factor productivity growth


