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Motivation 

• A large percentage of industry productivity growth can be 
credited to firm-level reallocation.  

• The Schumpeterian literature suggests that cleansing effect is 
countercyclical. 

• It is however still not clear how the cleansing mechanism 
really works in “severe” recessions simply because they are a 
rare event. 

• The 2008-2013 Portuguese financial crisis, for its intensity, 
seems to offer a quite natural experiment . 
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In the past few years, the study of productivity issues has undoubtedly shown that a large percentage of the observed productivity growth can be credited to firm-level reallocation, with low-productivity firms losing market share (or shutting down) in favour of more productive incumbents and new entrants. Moreover, the Schumpeterian literature has suggested that “cleansing”, that is, the mechanism that replaces less by more efficient firms, is countercyclical, based on the argument that resource reallocation seems to be more intense during recessions. Rather than cleansing, however, some other studies have emphasized the role of distortions in credit and labour markets on reallocation dynamics in recessions.Dominant or not in recessions, it is still not clear how the cleansing mechanism really works in “severe” recessions simply because they are a rare event. The theory of the firm offers conflicting predictions on how the two major facets of recessions—that is, demand downturn and strict financial constraints—affect firm behaviour, and in this context the 2008–2013 Portuguese crisis, for its nature and length, seems to offer a quite natural experiment. The issue is crucial as it serves to designing better policies: if crises generate “counterproductive destruction”, then countercyclical policies have the potential to ameliorate the prospects of long-run growth; on the contrary, if crises generate “productive cleansing”, then countercyclical policies entail the risk of hampering economic recovery.



Main Purpose 

• The main objective of this paper is to provide new evidence 
on how the market selection mechanism works in severe 
recessions.  

• Our central hypothesis is that during financial crisis credit 
market distortions reduce the efficiency of resource 
reallocation through reduced bank lending to profitable 
projects. 

• Banks may also forbear bad debtors, delaying the process of 
firm death, in an effort to protect their own balance sheets, 
thereby hindering one of the key mechanisms through which 
productivity growth arises.  
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The main objective of this paper is to provide new evidence on how the market selection mechanism works in severe recessions.The central hypothesis is that during financial crisis credit market distortions reduce the efficiency of resource reallocation through reduced bank lending to profitable projects. Banks may also forbear bad debtors, delaying the process of firm death, in an effort to protect their own balance sheets, thereby hindering one of the key mechanisms through which productivity growth arises. In other words, when financial markets are seriously distorted, reallocation may be driven predominantly by financial constraints rather than by raw market variables such as productivity, demand, and costs.



Overview 

After this introduction,  the remainder of presentation is 
organised as follows: 

• Section 2 presents the background: (i) related literature; and 
(ii) the Portuguese crisis. 

• Section 3 presents the model. 

• Section 4 describes the dataset. 

• Section 5 presents the main empirical results. 
Our main finding is that evidence does not unequivocally support the 
cleansing hypothesis.  

• Section 6 concludes. 



Related literature 

• Firm mobility impacts on aggregate productivity growth, with 
changes in industry-level productivity arising either from 
within-firm productivity growth (e.g. innovation) or resource 
reallocation (firm growth, exit, and entry). 
– Baily et al. (1992), Foster et al. (2001), Disney et al. (2003), Baldwin 

and Gu (2006), Cantner and Krüger (2008), Carreira and Teixeira 
(2008). 



Related literature 

• An ongoing debate is whether in recessions the productivity-
enhancing reallocation is accelerated (the “cleansing” effect). 
– Recessions intensify resource reallocation: 

(i) theoretical models – Caballero and Hammour (1994, 1996) and 
Mortensen and Pissarides (1994); 
(ii) empirical evidence – Davis and Haltiwanger (1992), Davis et al. 
(1996), Foster et al. (2001) and Carreira and Teixeira (2008). 

– Cleansing effect may be reversed: 
theoretical models – Barlevy (2002; 2003) and Caballero and 
Hammour (2005). 
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An ongoing debate is whether in recessions the productivity-enhancing reallocation is accelerated (the “cleansing” effect). The genesis of the debate can be traced back to the Schumpeterian process of creative destruction: recessions imply outdated techniques and products being driven out of the market at a more accelerated pace so that resources are freed to more productive uses (Schumpeter 1934). This approach has been taken by different theoretical models such as in Caballero and Hammour (1994, 1996) and Mortensen and Pissarides (1994). Empirical evidence also seems to support the idea that recessions intensify resource reallocation (Davis and Haltiwanger 1992; Davis et al. 1996) and generate productive cleansing (Foster et al. 2001; Carreira and Teixeira 2008).Recent theoretical studies have suggested, however, that the cleansing effect may be reversed by many other aspects, namely financial and labour market frictions (Barlevy 2002, 2003; Caballero and Hammour 2005). Barlevy (2003), for example, deploys a model where recessions tend to be cleansing only in the absence of financial constraints. Since the best projects generally require a higher level of investment, there might be indeed a shift towards the funding of projects that are less productive (and less financially demanding) in times of tight financial constraints.



Related literature 

• The scope of present study (i.e. the pattern of productivity 
dynamics in severe recessions) was rarely examined. 
– Griffin and Odaki (2009)—1990s Japanese stagnation: they found that 

the weak productivity growth was due to a significant reduction in the 
within-firm effect rather than to an absence of cleansing. 

– Hallward-Driemeier and Rijkers (2013)—1997 Indonesian crisis: 
despite a spike in firm exit and an increased employment reallocation 
rate, they did not find evidence supporting the cleansing effect. 
Productivity was less critical for firm survival during the crisis, while 
the risk of exit increased for those firms financially constrained. 

– Foster et al. (2014)—2007–2009 Great Recession: they found that the 
Great Recession has been less productivity enhancing in comparison 
with previous recessions, in particular, the cleansing effect was less 
pronounced than it was expected. 
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The scope of present study is slightly different. We focus on the pattern of productivity dynamics in severe recessions (or economic crises), which is rarely examined in this context. One comparable exercise was conducted by Griffin and Odaki (2009) who, using data on large manufacturing firms between 1969 and 1996, found that the weak Japanese productivity growth during the long 1990s stagnation was due to a significant reduction in the within-firm effect rather than to an absence of cleansing. Hallward-Driemeier and Rijkers (2013) also evaluated the effect of the 1997 Asian crisis using plant-level data from Indonesia. Despite a spike in firm exit and an increased employment reallocation rate, these authors did not find evidence supporting the cleansing effect either. Productivity was indeed less critical for firm survival during the crisis, while the risk of exit increased for those firms financially constrained. Finally, Foster et al. (2014) investigated the reallocation dynamics among US manufacturing firms during the 2007–2009 Great Recession. They found that the Great Recession has been less productivity enhancing in comparison with previous recessions and, in particular, that the extent of the cleansing effect was less pronounced than it was expected.



The Portuguese crisis 

• Real GDP growth and the rate of unemployment 
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The Portuguese economic crisis began with the 2008 financial crisis and has persisted until 2013 in connection with the European sovereign debt crisis. Over this period, as shown in Figure, the real gross domestic product (GDP) growth rate followed a “W” pattern. Indeed, the austerity measures adopted after the 2011 international financial assistance program (the so-called “Memorandum of Understanding”, negotiated between the Portuguese government and the European Commission, the European Central Bank and the International Monetary Fund) in a context of a global downturn triggered a severe domestic recession, followed by a dramatic increase in the unemployment rate that more than doubled the pre-crisis level.



The Portuguese crisis 

• Loans to non-financial firms 

Presenter
Presentation Notes
The financial-sovereign debt crisis and the subsequent measures of the “Memorandum of Understanding” generated severe credit restrictions for the Portuguese non-financial firms, as shown in Figure. Although the channels through which credit market distortions affect firm performance and aggregate productivity are diverse, credit constraints and bank forbearance have been identified as the most relevant. Credit constraints affect (heterogeneous) firms differently. In particular, credit constraints may not only prevent high-productivity firms that are financially constrained from expanding their profitable projects (and eventually causing exit), but also deter entry of new firms that require a substantial initial capital outlay. There may also be an indirect effect via reduction of the competitive pressure on incumbents firms, deferring downsizing and exit of low-productivity firms that just happen to be not financially constrained (Aghion et al. 2009; Carreira and Teixeira 2011b).Bank forbearance is another channel through which credit market restrictions are able to distort resource reallocation across firms. Indeed, banks may be tempted to fund “zombie” firms so that they look artificially solvent on their own balance sheets. This behaviour was common among Japanese banks during the early 1990s (Peek and Rosengren 2005; Caballero et al. 2008).



The model 

• The model is similar to Cooper and Haltiwanger (2006), but it 
differs in that, as in Barlevy (2003), a firm can invest in 
different projects. 

• We consider a monopolistically competitive firm with N 
different types of projects, where projects that require more 
investment are more productive and yields more profits. 

• Entrepreneur must decide whether or not to invest in a 
project and how much to invest, solving the following Bellman 
equation: 



The model 

• We assume that, in each period, only one type of project can 
be carried out.  

• The adjustment costs of investment are given by the function: 
 
 
 
 
where                                 represents the amount of external 
 
financing needed,                          and                                         ,  
 
and                           . 



The model 

• While the intuition that only the most efficient projects 
survive seems almost tautological, it may be not true once 
there is limited enforceability of loan contracts. 

• Since the risk to default on loans rise with the amount of 
firm’s borrows, it will be the projects that require less 
borrowing that will get financed, regardless of the surplus 
they offer. 



Data Source 

• The data is based on a dataset extracted from Sistema de 
Contas Integradas das Empresas (SCIE), an annual business 
survey administrated by the Portuguese Statistical Office 
(INE). 

• The SCIE comprises the 2004-2012 interval and includes all 
registered enterprises (thus, of all sizes) in Portugal. 

• It contains detailed input and output information required for 
the computation of firm-level productivity (i.e. total factor 
productivity, TFP). 
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Our data is based on a new dataset extracted from Sistema de Contas Integradas das Empresas (SCIE), an annual business survey administrated by the Portuguese Statistical Office (INE). The SCIE comprises the 2004-2012 interval and includes all registered enterprises in Portugal. (The survey response is mandatory.) In particular, it contains detailed input and output information required for the computation of firm-level productivity.Each firm in the SCIE database has a fixed identification number. Every single unit can therefore be easily followed longitudinally, with births having a distinct identification number. Prior to the beginning of production, however, there is in general an initial investment period, which may extend beyond the first year of life. Since we are only concerned with active firms, for any unit created in t–t, if there is no production recorded between t–t and t, then t is defined as the birth year. There is also a number of re-entries over the sample period. We treat these cases as new entrants. In turn, all the exits from the database are flagged as firm deaths. If a given unit ceases production before the year of the registered death, say t+t, and no production is observed between t and t+t, t is coded as the year of death.



Firm entry and exit 
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Figure plots the evolution of entry and exit rates for the entire manufacturing sector. As it is apparent, there is a quite substantial firm mobility: on average, 6.2% of the firms operating in year t were not producing in the previous year, while 7.9% of firms operating in the previous year do not produce at all in the current year, which implies a turnover rate of 14.1%.Comparing the pre-crisis and crisis periods, the main picture that emerges is that while the crisis seems to have no obvious impact on the average entry rate, the average exit rate is about 0.7 percentage points higher than in the crisis period, with a peak in 2011, at 9.9%.



Hazard rates by entry cohort (%) 
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Table 3 contains the hazard rate for each entry cohort. There are three notable results. First, survival rates at birth are low: on average, around 24% of entrants fail within the two subsequent years and only approximately half of the entrants in a given year survive beyond the fifth year. Second, the hazard rate for entrants does not necessarily rise with age. The hazard rates in panel of the table indicate that entrants exit at an approximately constant rate of 12% per year. Finally, the crisis seems to have an impact on the survival probability of new firms. In 2011, the hazard rate increases by a notorious 3.7 percentage points for all entry cohorts.



Job creation and job destruction 

Presenter
Presentation Notes
Figure presents the job creation and job destruction rates. The average job creation over the entire sample period is 6.7%, while average job destruction is 9.7%, with the negative net job creation shifting from -1.7%, in the pre-crisis period, to -3.7% during the crisis. The higher (negative) net job creation during the crisis was driven by a slowdown in job creation (-0.7 percentage points) and an increase in job destruction (+1.3 percentage points). Moreover, as observed by Carneiro et al. (2014), there is a “catastrophic” net job loss in 2009 of -6.5%, mostly due to a massive job destruction (at 11.8%), but also due to a much reduced rate of job creation. All in all, and ignoring the two first years of the sample period, the pattern of job reallocation (i.e. the sum of job creation and job destruction flows) in Figure is quite flat. In turn, the share of job creation (destruction) flows due to firm entry (exit) is slightly smaller (larger) in the crisis period, with half of the 2011 job destruction being due to exits. 



Productivity of firms by groups 
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Given the observed resource reallocation process, a key issue is whether the crisis generates productive cleansing or counterproductive destruction. Due to large differences in TFP measures across industries, we need to control for industry heterogeneity in any comparison across industries. Figure shows the normalized productivity gap among continuing, entering and exiting firms. As can be seen, the productivity of both continuing and entering firms is higher than that of exiting firms. In other words, less productive firms have been replaced by more productive units. Furthermore, the productivity gap between new firms and exiting firms seems to be higher in the crisis period. The productivity level required for entry during the crisis is even higher than that of continuing firms. It seems therefore that due to stringent financial constraints, crisis may have inhibited potentially good investment projects to flourish, thus reducing aggregate productivity growth.Small and large firms may differ in their competitive environment (Chen and Hambrick 1995). Thus, an interesting issue is whether these productivity differences across exiting and continuing firms are related to firm size. In Table 7, we compare the productivity of entering and exiting units, respectively, with the productivity of continuing firms in the corresponding size group. One interesting finding is that the average productivity of exiting microenterprises is lower than that of continuing firms, while there is a positive productivity gap in the case of the exit of large firms, suggesting a failure of the market selection mechanism. Indeed, according to the cleansing argument, increased selection created by falling demand is supposed to eliminate low-productivity firms, while high-productivity firms should be expected to engage in productivity-enhancing investments to maintain their competitive position. As suggested by Barlevy (2003), one plausible explanation can be that the largest (and eventually most productive) projects face tighter financial constraints, since in recessions it is hard to find lenders willing to provide large amounts of credit, and so projects that require less credit might have a higher chance of survival regardless of their underlying efficiency.



Productivity growth decomposition 

Olley-Pakes decomposition method proposed by Melitz and Polanec (2009). 
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Finally, we analyse the changes in aggregate productivity. Since the process of creative destruction may take time, the decomposition was conducted using four-year time horizons: 2004–2008 and 2008–2012. The results of the dynamic Olley-Pakes decomposition exercise for the aggregate manufacturing sector is given in Figure. While the aggregate TFP growth rate remained more or less constant across the two periods, at 1.2% and 1.1%, respectively, the change in productivity is pro-cyclical in 60% of the 22 industries. Note that according to the cleansing paradigm we should expect a countercyclical productivity growth as a result of the presumably dominant contribution in recessions of the covariance and exit terms, on the one hand, and a reduced impact of the within and entry terms, on the other. The results in Figure are, however, only partially consistent with the cleansing hypothesis. The strong increase in the covariance term during the crisis suggests that firms with a large decline in productivity have a higher contraction in output as well. In turn, the (large) negative within term indicates that the crisis did generate a sizeable counterproductive destruction.



Determinants of firm exit 

• Cox proportional hazard 
(CPH) model regression, 
with ‘ties’ handled with 
the method proposed by 
Efron (1977). 

• All regressions include 
two-digit industry 
dummies. 

• Firm-cluster robust 
standard errors are given 
in parentheses. 

• ***, **, and * denote 
statistical significance at 
the 0.01, 0.05, and 0.10 
levels, respectively. 

Presenter
Presentation Notes
To test whether exit among high-productivity/financially constrained firms is more likely in crisis than in pre-crisis period, we estimate model (2). The results are presented in column (1) of Table. As our dependent variable is the hazard rate, a negative coefficient implies that the corresponding variable reduces the instantaneous likelihood of exit, thus increasing the chance of survival.The productivity coefficient is negatively signed and it is statistically significant at the 0.01 level, a confirmation that a higher productivity level does reduce the hazard rate. The magnitude of the productivity effect is nevertheless quite distinct across the two periods. The crisis seems to intensify the creative destruction process: in the pre-crisis period, a 1% increase in the (log) TFP implies a 0.24% fall in the hazard rate ( ), all else constant; in the crisis period, the corresponding reduction in the hazard rate is only 0.10% ( ). That is, in 2008–2012 it is required an increase of 2.5% in productivity (rather than 1% in the pre-crisis) to obtain a 0.24% increase in the hazard. This is in accordance with the cleansing hypothesis, since firms with a lower productivity level have an increased risk of failure in the crisis period.All else constant, financially constrained firms seem to be more likely to shut down. Firstly, all three proxies for financial constraints (i.e. sales, operating cash-flow and leverage) are statistically significant at the 0.01 level; and secondly, while the negative sign of the sales and operating cash-flow coefficients indicate that internal funds reduce the risk of exiting, the positive sign of leverage suggests that dependence on external financing increases the risk. But the impact of these proxies on the hazard seems to be different over the cycle. Indeed, the probability of shutting-down in crisis is lower for those firms able to generate funds internally (crisis*sales and crisis*operating cash-flow coefficients are negative; the latter is not statistically significant). In turn, the coefficient of the crisis*leverage interaction term is negative and statistically significant at the 0.01 level. One plausible interpretation for the latter result is that in the context of general credit constraints firms that have a relatively higher debt level seem to have an increased degree of survivability.We have seen that a non-negligible number of high-productivity large firms exiting. Thus, to test whether credit constraints are bidding in the case of large firms, column (2) of Table presents a regression that includes leverage variable interacted with firm size dummies. As can be seen, the pattern of leverage variable is robust to using the size dummies, except in the case of large firms whose interaction term (i.e. large*leverage) is not statistically significant. Moreover, the coefficient of the corresponding interaction term (i.e. large*crisis*leverage) reveals that if the leverage of large firms increases by 1%, then the hazard rises by 0.80%. In other words, while high leverage may be beneficial to firm growth, in deep recessions it may cause serious cash flow problems in large firms because there might not be enough revenues to cover the relatively higher borrowing costs.Finally, the entry rate does not have any statistically significant impact on the risk of exit, which seems to contradict the expected indirect effect through reduction of the competitive pressure (due to lower entry rate) during the crisis. All else constant, the risk of exit decreases with firm size (proxied by log employment).



Determinants of employment change 

• Fixed-effects regression. 

• All regressions include 
two-digit industry 
dummies. Firm-cluster 
robust standard errors 
are given in 
parentheses. 

• ***, **, and * denote 
statistical significance at 
the 0.01, 0.05, and 0.10 
levels, respectively. 
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To investigate the effect of the financial crisis on employment change of continuing firms we implement the fixed-effects model (3). Despite a relatively small R2 there is an interesting set of findings. (Note that Hallward-Driemeier and Rijkers, 2013, and Carneiro et al., 2014, obtain a R2 of similar magnitude.) Theoretically, there are two opposite effects connecting productivity and employment. The adoption of new capital-intensive technologies, for example, can generate a reduction in employment. But it can also be expected that through a higher productivity level, firms generate higher profits, which may in turn induce more investment and new jobs. As the table shows, there is a negative and statistically significant effect of productivity on employment change before the crisis but not in the crisis period.A higher level of sales and operating cash-flow is associated with job creation, an effect that in the former variable is attenuated during the crisis (the coefficient of the crisis*sales variable is negative and statistically significant). As expected, the leverage variable has a negative impact on job creation during the crisis (the coefficient of the crisis*leverage is negative and statistically significant at the 0.05 level; the variable leverage alone is not).



Conclusion 

• Our findings only partially support the cleansing hypothesis. 
We found an exceptional strong exit flow of firms during the 
crisis and an increase in the job destruction rate; but job 
reallocation has not proven to be countercyclical.  

• Deep recession seem to be counterproductive, with the 
possible exit of large/high-productivity firms. 

• One plausible explanation for the observed market selection 
pattern during the Portuguese financial crisis is the presence 
of credit constraints with the ability to reduce efficiency in 
resource reallocation and productivity growth. 
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An open question in the literature is whether recessions are periods in which the process of “creative destruction” is particularly fostered. Theory suggests that productive cleansing can be reversed by the nature of the downturn, with deep recessions being mostly seen as periods of “counterproductive” destruction. We used the Portuguese economic crisis to address this issue.Based on a panel that covers all Portuguese manufacturing firms over the period 2004–2012, our findings only partially support the cleansing hypothesis. The average entry rate slightly decreases during the crisis, while the exit rate is clearly higher. There is a slowdown in job creation and an increase in job destruction, but with no evidence that job reallocation is strongly countercyclical. On the other hand, as predicted by the cleansing hypothesis, decomposition of aggregate productivity growth reveals that low-productivity continuing firms have their market shares reduced during the crisis, thus enhancing productivity growth. However, deep recessions can also be counterproductive, with the possible exit of large/high-productivity firms, and we do actually observe that result in the data.One plausible explanation for the observed market selection pattern during the Portuguese financial crisis is the presence of credit market distortions, that is, credit constraints (and banking practices) with the ability to reduce efficiency in resource reallocation and productivity growth. Indeed, although we confirm that low-productivity firms have a lower probability of survival, credit market conditions do play a role in firm exit, especially in the case of large firms. Moreover, high external funding dependence during the crisis seems to be adversarial to employment creation.



Conclusion 

• Gaining an insight into the mechanisms through which deep 
recessions impact firm dynamics is important for policy 
making. 

• Countercyclical policies to ensure adequate access to external 
funding are crucial to ensure the post-crisis economic 
recovery. 

• The next step of our research is to simulate the impact of such 
policies. 
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Gaining an insight into the mechanisms through which deep recessions impact firm dynamics is important for economic modelling and policy making as well. Our results show that in deep recessions too harsh credit market conditions have the notable disadvantage of running the risk of throwing out the promising baby with the bath water, thus impairing the post-crisis economic recovery. Countercyclical policies to ensure adequate access to external funding are as a result of special relevance.Our analysis focused on the firm-level productivity growth generated by firm mobility in a scenario of deep recession. Other components of a highly complex system are therefore ignored and left for the future agenda. Among them are of special relevance the issues related with the micro mechanisms by which financial crisis impact the process of creative destruction. This would require proper micro-foundation modelling that is beyond the scope of the paper. Without this type of modelling it is perhaps unclear the degree to which countercyclical policies as suggested above are effective. In particular, the uncertainty created by financial crisis is likely to have implied entrepreneurs to postpone productivity-enhancing projects, in which case we would have had lack of investment demand rather than an insufficient supply of credit funds. We leave this important aspect for future research. Finally, assessing to what extent our findings can be generalised to other crisis episodes seems also an interesting area for future development.
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