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Recovery and exit of zombie firms in Portugal: A remake

 Carlos Carreira, Paulino Teixeira and Ernesto Nieto-Carrillo1

University of Coimbra and CeBER

Encouraged by the forbearance of creditors and exit barriers (e.g., inefficient insolvency regimes), 
the zombie phenomenon has weakened business dynamism and, as a consequence, has slowed 
economic growth in most economies in recent decades. In this paper, we examine the recovery 
and exit of zombie firms, as well as the determinants of these transitions. Based on a panel of 
Portuguese firms’ population covering the period 2004–2020, we find a widespread prevalence of 
zombie firms, which are relatively less productive than non-zombies. Moreover, industries with 
a higher share of zombies have lower productivity levels. Finally, we find that the probability 
of transition into recovery and exit is relatively small. However, operational and technological 
restructuring, as well as financial restructuring, are shown to be key drivers of zombie firms’ 
recovery. The insolvency environment is also found to be a strong factor in stimulating business 
restructuring.

Key words: zombie firms, exit, recovery, restructuring, downsizing
JEL codes: D24, G32, G33, L25, O47 

1 Introduction

Zombie firms – that is, mature firms that are insolvent and kept alive only with 
the help of creditors – crowd out investment opportunities for more productive 
firms and discourage innovative firms from entering the market. Aggregate 
productivity is therefore harmed not only by the existence of zombie firms, but 
also by the negative externalities they generate on the entry and growth of healthy 
firms (CaBallero et al., 2008). A reduction in the share of zombies is therefore 
expected to generate important economic gains.

Portugal is one of the European countries most affected by the proliferation of 
zombies (aDalet mCgowan et al., 2017a; Carreira et al., 2022). Exit barriers 
play an important role in this zombie prevalence. In addition to evergreen loans 
that arise when banks make additional credits to problematic borrowers to avoid 
reporting losses on their own balance sheets, inefficient insolvency regimes 
have also been identified as a barrier to reallocation (Peek and roSengren, 2005; 
aDalet mCgowan et al., 2017b; anDrewS and PetroulakiS, 2017, Storz et al., 
2017; nieto-Carrillo et al., 2022).

1 Corresponding author: Carlos Carreira (email: ccarreir@fe.uc.pt). We would like to thank the participants at the 
2023 SNB and SIAW-HSG Aussenwirtschaft workshop “Corporate Distress as Financial Conditions Tighten” and 
our discussant for their helpful comments. This work has been funded by the FCT – Fundação para a Ciência e a 
Tecnologia, I.P., R&D unit CeBER (UIDB/05037/2020).
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In this paper, we contribute to this strand of literature by analyzing why most 
zombie firms recover rather than exit the market, and the determinants of these 
transitions. To study the transitions out of the zombie state, we use a multinomial 
logistic model where “non-transition”, “recovery” and “exit” are treated as 
distinct and unordered categories. The analysis is based on the population of 
Portuguese firms over the period 2004–2020.

2 Related literature

Industry productivity growth is expected to be enhanced by the Schumpeterian 
process of “creative destruction”, wherein innovations introduced by new and 
incumbent firms can be taken as business experiments subject to the market test 
and the shrink and exit of firms as a necessary selection mechanism through which 
non-competitive technologies (and products) are excluded. How does this process 
change when there are zombies? When there are zombies, new and healthy firms 
have to compete with zombies in the markets for finished products, labor, and 
funds. This may congest product markets and make it difficult to access workers 
and financial resources for non-zombie firms (for example, through depressed 
product prices and higher wages). As a consequence, innovative investments 
by new entrants and healthy firms may be depressed. Moreover, the congestion 
caused by the zombies can drive healthy incumbents into trouble, forcing them 
to exit. Aggregate productivity is therefore harmed not only by the existence of 
zombie firms per se, but also by the negative externalities they generate on both 
entry of new firms, and growth and exit of healthy incumbents (CaBallero et al., 
2008).

aDalet mCgowan et al. (2017a) showed high prevalence of resources sunk in 
zombie firms in several European countries over the period 2003–2013. In 2013, 
the highest share (in the sample) of zombies in terms of the number of firms 
was found in Spain at 10%, while the highest shares of the capital stock and 
employment sunk in zombie firms were observed in Italy (19%) and in Belgium 
(14%), respectively. From 2007 to 2013, the prevalence of zombies has increased 
in general (the exceptions being the United Kingdom and France). The previous 
shares are broadly confirmed by other studies using different methodologies to 
identify zombie firms, including anDrewS and PetroulakiS (2017) for 11 European 
countries (2001–2014); Storz et al. (2017) for seven European countries (2010–
2014); gouveia and oSterholD (2018) for Portugal (2006–2015); hallak et al. 
(2018) for 19 EU countries (2008–2013); aCharya et al. (2019) for five European 
countries (2010–2014); Carreira et al. (2022) and nieto-Carrillo et al. (2022) 
for Portugal (2004–2017); and SChivarDi et al. (2022) for Italy (2004–2013).
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The zombie problem is severe in the periphery of Europe (Greece, Italy Spain, and 
Portugal), countries that were particularly affected by the global financial crisis 
and the subsequent European sovereign debt crisis (Storz et al., 2017; hallak 
et al., 2018; aCharya et al., 2019). Indeed, in the case of Portugal, Carreira et 
al. (2022) and nieto-Carrillo et al. (2022) found that, on average, about 11% of 
firms were classified as zombies between 2005 and 2016, with a peak of 12.7% 
in 2012 (see also Storz et al., 2017; gouveia and oSterholD, 2018; hallak et 
al., 2018).

Why do creditors of zombie firms continue supporting them instead of claiming 
their debts? It is to be expected that lenders facing with troubled borrowers will 
stop making new loans, hastening their death. However, Peek and roSengren 
(2005) have shown that Japanese banks, especially undercapitalized ones, 
misallocated loans in the 1990s. This was due to regulatory forbearance and 
perverse incentives that led them to make additional loans to severely impaired 
borrowers (so called “evergreening” loans) to avoid having to declare the loans as 
nonperforming and record losses on their own balance sheets.

This seminal study from Japan seems to provide insights into the proximate causes 
of zombie prevalence in Europe. Indeed, using data on bank lending to individual 
enterprises in Croatia during the Global Financial Crisis and subsequent sovereign 
debt crisis, Broz and riDzak (2017) concluded that banks grant loans to zombie 
firms only when it is in their self-interest. Likewise, aCharya et al. (2019) and 
SChivarDi et al. (2022) provide some evidence that undercapitalized banks during 
the crisis period directed loans to zombie firms to avoid the recognition of loan 
losses. Relatedly, anDrewS and PetroulakiS (2017) and Storz et al. (2017) have 
found that zombie firms tend to be associated with weak banks, suggesting that 
the zombie problem is at least partly due to bank forbearance.

Blattner et al. (2019) observed that, following an unexpected increase in capital 
requirement imposed by the European Banking Authority in 2011, affected 
Portuguese banks significantly decreased lending. However, consistent with the 
evergreen lending to zombie firms, they also found that these banks reallocated 
credit to borrowers with previously underreported loan loss. Relatedly, BonFim 
et al. (2022) found that Portuguese banks were less likely to refinance firms 
with negative equity after bank inspections of the credit portfolio, implying a 
significant reduction in the unconditional probability of refinancing.

When considering sources of financing, it is important to also consider other 
funding options besides bank credit, especially trade credit. Indeed, trade credit is 
widely used and represents an important funding source for several firms (Cuñat 
and garCía-aPPenDini, 2012). lu et al. (2020), using a sample of listed firms 
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in China over the period 2005–2015, found that equity markets and suppliers 
provide substantial financing support to zombie firms, while banks are less 
important. In turn, ShiraiShi and yano (2021) verified that zombie (private) firms 
in China from 2002 to 2009 avoided exiting the market by accessing trade credit. 
In contrast, Carreira and loPeS (2022) found that Portuguese suppliers are more 
cautious in lending to zombie firms than banks. In this paper, we consider all 
forms of forbearance from creditors.

The prevalence of zombie firms is not only associated with evergreen loans. 
aDalet mCgowan et al. (2017b) found that greater barriers to restructuring 
(e.g., insolvency regimes and personal costs of the entrepreneur) are associated 
with a lower probability of recovery of zombie firms, as well as with a higher 
probability of healthy firms becoming zombies. The emphasis of this paper is on 
the determinants of the recovery and exit of zombie firms, which have rarely been 
examined in this context.

3 Data and methodology

3.1 The dataset

We originally compiled the dataset used in this study in Carreira et al. (2022), 
extracting the raw data from the Integrated Business Accounts System (SCIE, 
Portuguese acronym), administered by the Portuguese Statistical Office (INE). 
The SCIE covers the universe of Portuguese non-financial firms and contains 
information on structural firm characteristics and economic/financial activity. In 
particular, our sample covers the whole population of firms operating in Portugal, 
except the financial sector, and education, health and cultural services, from 2004 
to 2020. We excluded from our sample firms that never exceeded the threshold of 
microenterprise over the sample period (i.e., fewer than then employees and an 
annual turnover or total assets of up to €2 million).2

After this preliminary filtering, the information obtained was refined. Observations 
with unreasonable values (e.g., non-strictly positive values for gross output and 
total net assets) were corrected or discarded. In addition, since the identification 
of zombie firms depends on meeting a low profitability criterion for three 
consecutive years (see the next section), we linearly interpolate one-year gaps 
in missing values. Finally, we truncated 1% of the extreme ratios (percentiles 
1 and 99) presented by the variables defined in next section. Our final sample 

2 Most of these businesses are “family” firms, thus profit generation is not likely to be their main motivation.
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comprises an unbalanced panel of 136,342 firms, making up 1,473,837 year-firm 
observations.

3.2 Defining zombie firms

We define zombie firms as mature firms that are indebted and have no potential 
to repay their debts over an extended period due to lack of profitability. Several 
strategies have been proposed in the literature to identify which firms can be 
classified as zombies. A common approach is to use the profitability and evergreen 
lending criteria proposed by FukuDa and nakamura (2011). In addition, SChivarDi 
et al. (2022) and aDalet mCgowan et al. (2017a) suggest using the criteria of 
default risk and maturity, respectively.

In this study, a firm is flagged as a zombie whenever (i) its return-on-assets is 
lower than the low-risk interest rate for at least three consecutive years; (ii) its 
leverage is higher than the industry mean (at the two-digit NACE level) of the low 
return-on-assets exiting group;3 and (iii) it is more than five years old (Carreira 
et al., 2022). The rationale is that firms that are already indebted and have no 
potential to repay their debts are likely to be on the verge of exit unless their 
creditors tolerate their continuation. The three-consecutive-year criterion ensures 
that the firms are persistently unviable. The age criterion serves to distinguish 
true zombie firms from young, innovative start-ups (aDalet mCgowan et al., 
2017a). The age threshold of five years was chosen because this is the age limit 
used in several studies to define young, high-growth firms (DeCker et al. 2016).

The return-on-assets is defined as the ratio of earnings before interests, taxes, 
depreciations and amortizations (EBITDA) to total assets. EBITDA is what is left 
to remunerate capital after paying labor and intermediates inputs. We compare 
return-on-assets to the average Euribor 12-month interest rate, the indexing 
interest rate most commonly used by Portuguese banking system. The leverage is 
defined as the ratio of the sum of debt in current liabilities and long-term debt to 
total assets. That is, we assume that the financial protection of zombie firms does 
not come only from banks’ forbearance, but also from all types of creditors – a 
key issue in the context of the Portuguese economy (Carreira and loPeS, 2022). 
Firm exit is flagged when a unit ceases production; some firms are economically 
inactive (i.e., with gross output equal to zero) while still legally active (Carreira 
and teixeira, 2011). 

3 We use the criterion “low return-on-assets” because the SCIE data do not distinguish whether the exit is due to 
bankruptcy, voluntary closure or a merger or acquisition (M&A). Nevertheless, previous evidence suggests that 
M&As are rare events in the Portuguese economy, not exceeding 1% of the total number of business closures 
(mata and Portugal, 2004). 
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Finally, to avoid potential misidentifications of zombie firms, we exclude one-
shot zombie firms (i.e., one-off zombies) and include one-shot restructuring firms 
(i.e., zombies that become non-zombies in t+1 and zombies again in t+2).

3.3 Productivity measure and other independent variables

Firm-level productivity is measured by revenue total factor productivity (TFP) 
obtained as the residual of a production function in log form (i.e., the difference 
between firms’ output and the weighted sum of inputs). To overcome the well-
known simultaneity and selection bias problem, the three-input Cobb-Douglas 
production function was estimated using the method of levinSohn and Petrin 
(2003) controlling for endogenous exit (rovigatti and molliS, 2018).

Production is measured as the value of sales of goods and services, less the value 
of purchases of goods for resale, adjusted for changes in inventory of final goods, 
self-consumption of own production and other operating revenues, and was 
deflated by the producer price index at the two-digit industry level. Materials 
include the cost of materials and services purchased, and were deflated by the 
GDP deflator index. Capital was computed by applying the perpetual inventory 
method to the change in total real assets (i.e., it includes not only tangible and 
intangible assets but also current assets, all important to the operation of the firm).

4 Empirical analysis

4.1 Prevalence of zombie firms

Zombie firms are quite prevalent in the Portuguese economy. Figure 1 shows the 
share of zombies in terms of the number of firms and financial resources sunk 
into zombies. On average, about 7.6% of the firms in the sample were classified 
as zombies between 2005 and 2019, while the share of employment and assets 
sunk in zombie firms is 5.1% and 9.1%, respectively. Unsurprisingly, the debt-
weighted zombie share (thus, the implied bad debt ratio) is larger than the share 
in terms of number of firms, at 14.0% on average. These shares broadly confirm 
the pattern observed in other European countries (e.g., aDalet mCgowan et 
al., 2017a). They are also similar to those reported by gouveia and oSterholD 
(2018), whose estimates range from 6.5% in 2008 to 8.5% in 2013, but lower than 
those of Carreira et al. (2022) for a sample that includes microenterprises in the 
period 2005–2016.4 

4 The share of zombie firms is about 6.3 percentage points larger for microenterprises than for small and medium-
sized enterprises (SMEs) (Carreira et al., 2022). Moreover, about 40% (46%) of labour (capital) sunk in zombie 
firms is done by microenterprises (nieto-Carrillo et al., 2022).
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Figure 1: Share of zombie firms, 2005–2019
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Notes:  Zombies are defined as firms older than five years with a return-on-assets below the 
low-risk interest rate for three consecutive years and a leverage ratio higher than 
the industry median of the low return-on-the-assets exiting group. Assets, debt and 
employment refer to the respective weighted averages of the zombies.

Cyclical fluctuations clearly emerge from Figure 1. The share of zombie firms 
rises to a peak in 2012, at 10.6%, possibly due to greater forbearance during the 
2007–2008 global financial crisis and the subsequent European sovereign debt 
crisis (the Great Recession). After 2012, the percentage of zombie firms declines, 
probably due to the implementation of measures by the European Central Bank to 
strengthen the prudential supervision of credit institutions and the reform of the 
Portuguese insolvency regime (nieto-Carrillo et al., 2022).

Figure 2 shows the prevalence of zombie firms by industry. While there are 
some differences across industries, the general pattern holds. The exceptions 
are Accommodation and food, Construction, and Other services, where the 
percentage of zombie firms rose sharply during the Great Recession, following 
the austerity measures adopted after the 2011 international financial assistance 
program (the “Memorandum of Understanding” negotiated between the 
Portuguese government and the European Commission, the European Central 
Bank and the International Monetary Fund). It appears that non-performing firms 
in these industries are relatively more exposed in bad times to the personal costs 
associated with failed entrepreneurship and barriers to restructuring, which foster 
the survival of firms that would otherwise exit the market.
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Figure 2: Share of zombie firms by industry, 2005–2019
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Table 1: Descriptive statistics of zombie and non-zombie firms

Variable Non-zombies Zombies
Mean Std. dev. Mean Std. dev.

Productivity (TFP deviation) 0.0346 0.6306 -0.4914 1.0577
Production (real) 2 182.71 31 260.58 1 039.08 7 211.94
GVA (real) 758.60 8 154.48 209.22 1 686.64
Number of employees 24.60 171.82 15.89 100.48
Assets 5 538.40 103 964.60 6 661.34 118 364.90
Profitability rate (ROA) 0.0707 0.1906 -0.1405 0.2589
Leverage 0.6483 0.2720 0.9537 0.0727

Notes:  TFP (total factor productivity) is the log deviation from the industry-year 
mean, which in turn is computed as the log difference between output and 
the weighted sum of inputs. Production is the (real) sales of goods and 
services, adjusted for changes in inventory of final goods, self-consumption 
of own production and other operating revenues. GVA is the (real) gross 
value added. Assets is the book value of total (net) assets. ROA (return-
on-assets) is the ratio of earnings before interests, taxes, depreciations and 
amortizations to assets. Leverage is the ratio of total debt to assets. Monetary 
variables are in constant 2004 103 euros. Pooled yearly values, 2005–2019.
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Table 1 shows the main economic and financial indicators of zombie versus non-
zombie firms. Notice that the average zombie is less productive, smaller (both in 
terms of production and number of employees), relatively more indebted and less 
profitable than its non-zombie counterpart. About 56% of zombies have negative 
equity (i.e., liabilities greater than assets) and 83% have losses, indicating that 
most of them were on the verge of insolvency.

4.2 Industry productivity and the share of zombie firms

Zombie firms tend to hinder competition and the efficient allocation of resources, 
leading to lower industry (i.e. weighted aggregate) productivity growth. Figure 
3 and Table 2 appear to confirm this hypothesis. As can be seen in Figure 3, 
there is a negative relationship between the share of zombie firms and industry 
productivity (at the two-digit level NACE Rev. 2). Moreover, a 1% decrease in 
the share of zombie firms leads to a 0.78% increase in the level of industry TFP 
(Table 2).

Figure 3: Correlation between industry productivity and the share of 
zombie firms, 2005–2019
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Note:  Each dot reports industry productivity and zombies share at the industry-year level, at 
two-digit NACE Rev.2 level, 2005–2019.
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Table 2: Industry productivity and the share of zombie firms

Variable Industry TFP
Industry zombies share -0.7974*** 

(0.0366)
Industry dummies Yes
Year dummies Yes
R2 0.961
F-test 216.20
No. of observations 405

Notes:  OLS regression of (log) industry productivity on (log) zombies shares at industry-year 
level (two-digit NACE Rev. 2). Standard errors are given in parentheses. ***Statistical 
significance at the 0.01 level.

By eliminating poorly performing firms in a well-functioning market economy, 
we should expect the productivity gap between frontier and zombie firms to 
narrow. But instead of zombie firms catching-up the technological frontier, Figure 
4 shows a persistent (and widening) productivity gap. Their TFP falls by 0.6% 
per year on average, while the TFP of frontier firms (the top 5% most productive 
firms in each industry) rises by 1.6% per year, resulting in a productivity gap 
divergence of 2.2 percentage points per year.

Figure 4: Productivity gap across frontier, non-zombie and zombie firms
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Notes:  Zombies and non-zombies lines give the weighted average (log) TFP. The global 
frontier is defined as the productivity of the top 5% most productive firms per each 
industry (two-digit NACE Rev.2 level). Unweighted averages across industries 
normalised to 0 for the frontier in the starting year (2005).
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4.3 Recovery and exit of zombie firms

Poorly performing firms should be compelled to restructure or exit in a well-
functioning market economy. However, forbearance lending by banks and other 
creditors can lead to zombie firms maintaining their status over time. Actually, 
as can be seen in Figure 5, the (conditional) probability of recovering or exiting 
zombie status is relatively low, which means that the likelihood of remaining as 
a zombie is quite high (on average 77.9% over the entire period), while recovery 
and exit rates are 14.1% and 8.0%, respectively. During the crisis period, the 
likelihood of exiting zombie status rose to maximum values of around 10% in 
2011 and 2012, while the recovery probability fell to minimum values. After the 
crisis and with the reform of the insolvency framework, there was a growing 
and sustained trend in the recovery rate, and a slight decrease in the exit rate. 
However, the likelihood of remaining a zombie falls about 8.0 percentage points 
from 2010 to 2018.

Figure 5: Conditional probability of recovering, exiting, or remaining in 
zombie status
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Notes:  The graph shows the conditional probability of a zombie firm recovery, exit or remains 
a zombie in the following year. It is computed as the ratio of the number of remaining/
exiting/recovering zombies in t+1 to the number of zombies that have “survived” up 
to t.
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To investigate the determinants of zombie firm transitions into the three 
destinations (i.e., the binary outcomes of “remain as a zombie”, “recover” or 
“exit the market”), we use a multinomial logistic model, following Carreira 
et al. (2022). We consider three subsets of covariates as explanatory variables. 
First, to proxy the operational and technological restructuring of zombie firms, 
we use the change in the number of employees, the change in assets and the 
change in productivity, all computed in log differences. Second, to capture 
financial restructuring capacity, we use financial variables related to external 
and internal resources, leverage ratio and the return-on-assets, respectively (in 
log form). Finally, we include firm-level control variables (zombie duration, 
firm age, employment and assets) and the external environment (industry 
and year dummies). We also consider a binary variable to control for the new 
insolvency environment (i.e., the strengthening of the prudential supervision of 
credit institutions by the European Central Bank and reform of the Portuguese 
insolvency regime; see nieto-Carrillo et al., 2022), which has a value of one for 
the period after 2012 and zero otherwise. The explanatory variables are lagged 
one year to avoid the simultaneous bias problem (FukuDa and nakamura, 2011).

Table 3 presents the results of the multinomial logit regression with remining as 
a zombie the base category. The null hypothesis that all coefficients are jointly 
equal to zero is rejected at the 0.01 level of significance (the Wald test at the 
bottom of the table). Given the reference category, the sign of each coefficient can 
be interpreted as the effectiveness of each explanatory variable in the transition 
into recovery or exit.

Technological restructuring seems to be an effective way to promote recovery 
of troubled firms, while it reduces the likelihood of exit. Indeed, the coefficients 
on the change in assets and change in productivity in recovery category are 
significantly positive. In particular, all else constant, a one-unit increase in 
ΔLog Assets and ΔLog TFP, respectively, which we assume as a consequence of 
new technological investments, results in an increase in relative odds of recovery 
vis-à-vis remaining zombie of 8.0% and 4.1% (the odds ratios are 1.080=e0.077 
and 1.041=e0.040, respectively). Notice that the change in the number of employees 
(i.e. downsizing) coefficient is not statistically significant.
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Table 3: Multinomial logit regression

Variable Recovery Exit
ΔLog Employment  0.005

(0.025)
-0.567***

(0.024)
ΔLog Assets  0.077***

(0.023)
-0.472*** 

(0.026)
ΔLog TFP  0.040***

(0.009)
-0.159***

(0.012)
Log Leverage -0.359***

(0.119)
 2.575***

(0.232)
Log Return-on-assets  0.099***

(0.006)
-0.041***

(0.009)
Log Zombie duration  0.862***

(0.017)
 0.559*** 

(0.022)
Log Age -0.162***

(0.020)
-0.194***

(0.024)
Log Employment  0.106***

(0.010)
-0.024*
(0.013)

Log Assets -0.059***
(0.007)

-0.137***
(0.009)

Insolvency regime (new=1)  0.563***
(0.062)

 0.037
(0.078)

Constant -0.968***
(0.138)

-1.540***
(0.185)

Industry dummy Yes Yes
Year dummy Yes Yes
No. of observations 86,130
Wald chi-square 7226.91***
Log pseudolikelihood -55105.88
Pseudo R2 0.0700

Notes:  The base category for the dependent variable is the remaining zombie status. The 
variables were winsorised at the 1st and 99th percentiles. 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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In the case of exit, the change in assets, change in the number of employees and 
change in productivity coefficients are all significantly negative – the odds ratios 
are 0.624=e−0.472, 0.567=e−0.567 and 0.853=e−0.159, respectively. Specifically, the 
technological restructuring seems to reduce the likelihood of exit – a one-unit 
increase in ΔLog Assets (ΔLog TFP) makes the outcome of exit 37.6% (14.7%) 
less likely, ceteris paribus –  while downsizing promotes exit – the relative risk of 
exit vis-à-vis remaining zombie increases by 43.3% (=e−0.567–1) with a one-unit 
decrease in ΔLog Employment.

Regarding financial restructuring capacity, the Log Leverage coefficient is 
significantly negative and positive, that is, firms that reduce their debt are more 
likely to recover and at less risk of exit. In contrast, rising cash flows (Log Return-
on-assets) are associated with recovery and a lower probability of exit (10.4% 
and 4%, respectively).

The Zombie duration coefficient is significantly positive, that is, the chance of a 
firm remaining a zombie decreases, an expected effect related to the fact that most 
zombies stay alive only due to forbearance lending and information asymmetry 
decreases over time. The larger (measured by the number of employees) the 
zombie, the higher (lower) the probability of transition to recovery (exit). 
Conversely, firms with more assets and older firms have a higher likelihood of 
remaining zombies. Apparently, managers of these firms have considerable power 
to turn the tables on hostile creditors, as their failure has adverse consequences 
for creditors and perhaps the whole financial system (“too big to fail”; see mooSa, 
2010).

Finally, regarding the new insolvency environment, the dummy seems to suggest 
that the relative probability of recovery is higher, which is in line with results 
found by nieto-Carrillo et al. (2022).

5 Conclusion

Encouraged by the forbearance of creditors and inefficient insolvency regimes, the 
zombie phenomenon has weakened business dynamism and, as a consequence, 
has slowed economic growth in most economies in recent decades. Using the 
population of Portuguese firms over the period 2004–2020, our approach focuses 
largely on the transitions into recovery and exit, as well as on the corresponding 
determinants.
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We find a widespread presence of zombie firms. We also confirm that they are 
relatively less productive than non-zombies. Moreover, industries with a higher 
share of zombies have lower productivity levels.

Recovery and exit are expected to lead to higher industry productivity growth, 
but the probability of transition into recovery and exit has been relatively 
small in the data. However, the regression results show that operational and 
technological restructuring, as well as financial restructuring, are crucial to 
promoting the recovery of zombie firms. The strengthening of the prudential 
supervision of credit institutions by the European Central Bank and the reform 
of the Portuguese insolvency regime, in particular, have been proved to stimulate 
business restructuring.

These results have non-trivial implications for managers and policymakers. 
Not all zombies are unviable firms, and therefore dealing with this subset of 
firms requires a holistic and coordinated strategy that includes operational and 
technological restructuring and debt restructuring. Governments should also 
implement an appropriate institutional framework to strengthen the restructuring 
or the exit of unhealthy firms.
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