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Source: Portuguese Recovery and Resilience Plan, 2021

Main Pillars of the Portuguese PRR:
Motivation
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Chart 1. NFC funding structure | As a percentage of assets

Source: Banco de Portugal (Financial Stability Report, June 2020)

“Credit-constrained firms, presented in the years after the financial

crisis, a lower probability of survival and an inferior investment

rate.” (Félix, 2018)

“Portuguese firm reveal difficulties in growth.” (Braguinsky et al.

2011)

€3.2 
billion

€2.5 
billion

Climate TransitionResilience
Business capitalization 
and innovation 

Digital Transition

€10.9 
billion

€2.9 
billion



Source: European Commission, 2019; Banco de Portugal, 2019.

SMEs Sector in PortugalMotivation
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100 SMEs per 1000 inhabitants.

The EU-28 average is 58, Portugal ranks 3rd .

+50%

They contribute 
more than half of 

all total sales 
turnover.

Represent more 

than +99% 
of all firms.

They account 
for more than

3/4 of all 

employment.

Objectives

1. Understand which factors affect capital structure decisions;

2. Analyse how the Financial Crisis impact capital structure;

3. Explore the heterogenous effects of Financial Crisis on capital structure

decisions.

Research Questions

RQ.1 – How did the 2008 Financial Crisis impacted firm’s capital

structure?

RQ.2 – Are there heterogeneous effects?

- Sector of Activity

- Internationalization;

- Innovation Status;

- Age Class;

- Leverage Level.



Theoretical Framework
The Relevance of Capital Structure
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Econometric Model

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡 = 𝛼 + 𝛽𝑥′𝑖𝑡 + 𝛾𝐶𝑡 + 𝜏𝑃𝐶𝑡 + 𝜀𝑖𝑡

Fixed Effects Model:

– Introduces individual-specific term;

– Statistically verified with Hausman Test.

Dataset – BPlim firm’s database (2006 to 2018) with economic, financial
and employment information for all the Portuguese firms.

Periods Considered:

‒ Pre-Crisis (2006-2008);

‒ Crisis (2009-2014);

‒ Post-Crisis (2015-2018).

Firm value independent of
capital structure.

Irrelevance 
Preposition

– Benefits: Tax advantages
related to debt financing.

– Costs: Bankruptcy costs and
agency costs.

Trade-Off 
Theory (TOT)

– Financing Sources: Internal
funds, debt, new equity.

– Asymmetric Information Costs.

Pecking Order 
Theory (POT)

Methodology and Data
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Results
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TOTAL 
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General Approach TD/TA STD/TA LTD/TA

Firm Age - - +

Firm Size + + +

Asset Tangibility + - +

Profitability - - -

Firm Risk - - -

Growth Opportunity + + +

Liquidity - - +

NTDS + + -

Macroeconomic States PRE-CRISIS CRISIS POST CRISIS

LDT/TA

Firm Age - + -

Growth Opportunity - + -

TD/TA

Firm Risk + + -
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CRISIS POST-CRISIS
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Inter and Intra Sectoral Effects
Inter Sectoral Conclusions:

We did not found statistically significant evidence on

inter-industry differences of capital structure

decisions.

In a further analysis, considering the three most

representative industries, the construction sector, did

not presented the substitution effect of short-term

debt by long-term debt in both periods.
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-0,10369

-0,1212

0,01751

-0,014306

-0,049756

0,03545

TOTAL 
DEBT 

RATIO

SHORT-TERM 
DEBT RATIO

LONG-TERM 
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HIGH LEVERAGE LOW 
LEVERAGE

CRISIS

POST-CRISIS

MACROECONOMIC IMPACTS 
(VALUES OF COEFFICIENT BY LEVERAGE LEVEL) Intra Sectoral Conclusions:

Firms with a leverage level above the industry mean

were under more pressure to reduce debt ratio, as they

present larger negative coefficients in total debt and

short-term debt ratios for both periods.

This result seems to point out that intra-industry effects

are relevant to fully comprehend capital structure

decisions.

Inter and Intra Sectoral Effects



Internationalization
and Innovation
Linear Combination Of Interaction Terms
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Internationalization TD/TA STD/TA LTD/TA

𝛽𝑒𝑥𝑝𝑜𝑟𝑡 + 𝛽𝑐𝑟𝑖𝑠𝑖𝑠∗𝑒𝑥𝑝𝑜𝑟𝑡 = 0 -0.0036*** -0.0038*** 0.00019

𝛽𝑒𝑥𝑝𝑜𝑟𝑡 + 𝛽𝑝𝑜𝑠𝑡𝑐𝑟𝑖𝑠𝑖𝑠∗𝑒𝑥𝑝𝑜𝑟𝑡 = 0 -0.0088*** 0.0043** -0.0132***

Innovation TD/TA STD/TA LTD/TA

𝛽𝑖𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 + 𝛽𝑐𝑟𝑖𝑠𝑖𝑠∗𝑖𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 = 0 -0.0009 0.0190*** 0.00019

𝛽𝑖𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 + 𝛽𝑝𝑜𝑠𝑡𝑐𝑟𝑖𝑠𝑖𝑠∗𝑖𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 = 0 -0.0050 0.0110** -0.0132***

Innovation Status: High and medium high technological activities 
according to Eurostat classification.

Export Status:  If more than 10% of total sales comes from exports from 
at least two consecutive years.

Kernel Density (Exporters Vs Non-exporters)
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Robustness Checks

The results remained consistent when:

1. Considering only firms that did not left the market during the period under analysis;

2. Lagging independent variables one period;

3. Considering different definitions for some capital structure determinants;

4. Using quantile regressions for each dependent variable.



WORK PROJECT DEFENCE SESSION

Concluding Remarks

Legacy effects 
with a large 

decrease in a 
post-crisis 

period.

Pecking order 
theory better 

explains 
capital 

structure 
decisions.

Capital structure 
determinants 
responsive to 

macroeconomic 
conditions.

Higher 
indebted firms 

under more 
pressure to 
reduce their 
debt ratios.

Younger firms 
have more 
difficulties 

under adverse 
conditions.

Heterogenous 
effects in the 

capital 
structure 

decisions of 
international 

and innovative 
firms.

Policy 
Implications: 

The 
heterogenous 

patterns of 
adjustments of 

firms during 
different 

macroeconomic 
scenarios 

should be taken 
into account 

when designing 
policies of 

capitalization to  

support firms.



The proxies employed to capture each capital structure 
determinant may raise some discussion.

Diversification and nature of finance sources not taken into 
account. (Commercial Loan, bank loan, bank guarantee, 
shareholder loans or intra-group transactions, debt for 

government, trade credits, etc).
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Limitations

International comparisons to investigate country-specific 
factors.

Apply similar procedure to explore the similarities and 
differences on COVID-19 Crisis.

Future Research



Thank you for your 
attention.
Questions?

João Pedro Carvalho Fachada
joao.fachada.97@gmail.com 
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Variables Definition
Variable Abbreviation Measure

Dependent Variables

Total Debt RTD Total Liabilities /Total Assets

Long-Term Debt RLTD Non-current Liabilities /Total Assets

Short-Term Debt RSTD Current Liabilities /Total Assets

Equity Ratio REQU Equity/Total Assets

Explanatory Variables

Firm Age AGE log [Year of reference – Founding] year (cleaned)

Size (Assets) SIZE__A Log(assets)

Size (Sales) SIZE_S Log (Sales)

Size (Employees) SIZE_E Nº of Employees

Asset Structure RFA Fixed Assets / Total Assets

Profitability RPROF EBITDA / Total Assets

Growth Opportunities (Sales) GWOPP_S Annual Growth Rate of Sales

Growth Opportunities (Assets) GWOPP_A Annual Growth Rate of Assets

Firm Risk (Profitability deviation) RISK_P | Annual profitability -Average Profitability of firm i across all period|

Firm Risk (Interest Coverage Ratio) RISK_ICR Interest expenses / Earnings Before Interest and Taxes (EBIT)

Liquidity RLIQ Current Assets / Current Liabilities

NDTS RDEP Total Depreciation Expenses / Total Assets
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Summary Table:  Number Of Lost Observations And Firms

Criteria Observations Firms

Firms with less than two observations 80,212 80,212

An average of employees below 3 3,191,179 456,834

Firms in Liquidation conditions 122,897 171,841

Firms in the financial, insurance and public administration / defence sector 2,496 84

Firms with negative equity for three or more years 387,885 42,490

Fundamental Accounting Inequalities 2,795 267

Negative Value Variables (B001, B012, B080, B081, B029, B089, D041, D002) 17,109 1,591

Inconsistent Values over time 12,552 1,384

Sales equal to zero over all period 292,490 35,597

Growth Opportunities, Profitability, and ratio of total assets Winsorization (1% and 99%) 230,919 25,927

Description Of Conditions
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Descriptive Statistics
Kernel Density (Post-Crisis Period vs. Crisis Period)

Mean

Pre-Crisis 

Period

Mean

Crisis 

Period

Mean

Post-Crisis 

Period

Difference 

(Pre vs 

Crisis)

Difference 

(Crisis vs 

Post)

TD/TA 0.64631 0.60059 0.55256 -0.0457*** -0.0480***

STD/TA 0.52830 0.44274 0.37644 -0.0856*** -0.0663***

LTD/TA 0.11801 0.15785 0.17612 0.3984*** 0.0183***

Mean Debt Ratios Differences Across Periods

Economic Sector Nº of Firms % RTD (%) RSTD (%) RLTD (%)

Manufacturing Industry 15,702 24.35 59.97* 44.01* 16.20*

Construction 8,332 12.92 63.85* 47.64* 13.56*

Wholesale and Retail 

Trade
25,955 40.26 59.72* 46.16* 15.57*

All-Sectors 64,473 59.54 44.05 15.48

Mean Debt Ratios Differences Across Sectors
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Descriptive Statistics – Age Classes
Percentage Variation on Average Debt Ratios Across Periods and Age Classes

Panel A: Total Debt Variation Panel B: Short and Long-Term Debt Variations
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Descriptive Statistics

Mean Exporters
Mean Non-

Exporters
Difference

TD/TA 0.5975 0.5951 -0.0023***

STD/TA 0.4385 0.4408 0.0023

LTD/TA 0.1589 0.1542 -0.0047***

Mean High 

Tech Industry

Mean Low 

Tech 

Industry

Differenc

e

Mean High 

Tech 

Services

Mean Low 

Tech 

Services

Differenc

e

TD/TA 0.5610 0.6011
0.0401**

*
0.62869 0.58703 -0.042***

STD/TA 0.4196 0.4423
0.0227**

*
0.49243 0.43835 -0.054***

LTD/TA 0.1414 0.1587
0.0173**

*
0.13626 0.14867

0.0124**

*
Mean Debt Ratios Differences According To Exporter Status

Mean Debt Ratios Differences According To Technology Intensity

Kernel Density (High Technology vs. Low Technology Activities)



Annual Average TD/TA and Equity/TA
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Descriptive Statistics
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General Approach
Results
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Macroeconomic States
Regression Results for Total Debt Ratio



WORKSHOP ON PUBLIC POLICY EVALUATION | EX-POST CASE STUDIES

Macroeconomic States
Regression Results for STD and LTD
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Regression Results
Internationalization



Regression Results
Innovation within Manufacturing Industry
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Regression Results
Age Classes
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Total Debt Short-Term Debt Long-Term Debt

𝛽<5𝑦𝑒𝑎𝑟𝑠 + 𝛽𝑐𝑟𝑖𝑠𝑖𝑠∗<5𝑦𝑒𝑎𝑟𝑠 = 0 0.0244*** 0.0211*** 0.0033**

𝛽<5𝑦𝑒𝑎𝑟𝑠 + 𝛽𝑝𝑜𝑠𝑡𝑐𝑟𝑖𝑠𝑖𝑠∗<5𝑦𝑒𝑎𝑟𝑠 = 0 0.0199*** 0.0201*** -0.0002

𝛽10−20𝑦𝑒𝑎𝑟𝑠 + 𝛽𝑐𝑟𝑖𝑠𝑖𝑠∗10−20𝑦𝑒𝑎𝑟𝑠 = 0 -0.0206*** -0.0234*** 0.0027**

𝛽10−20 𝑦𝑒𝑎𝑟𝑠 + 𝛽𝑝𝑜𝑠𝑡𝑐𝑟𝑖𝑠𝑖𝑠∗10−20𝑦𝑒𝑎𝑟𝑠 = 0 -0.0410*** -0.0496*** 0.0085***

𝛽+20𝑦𝑒𝑎𝑟𝑠 + 𝛽𝑐𝑟𝑖𝑠𝑖𝑠∗+20 𝑦𝑒𝑎𝑟𝑠 = 0 -0.0360*** -0.0384*** 0.00241

𝛽+20 𝑦𝑒𝑎𝑟𝑠 + 𝛽𝑝𝑜𝑠𝑡𝑐𝑟𝑖𝑠𝑖𝑠∗+20 𝑦𝑒𝑎𝑟𝑠 = 0 -0.0473*** -0.0637*** 0.0163***

Linear Combination of Interaction Terms 
Age Classes
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Regression Results
Leverage Level
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Robustness Checks
Regression Results For Models With Lagged Independent Variables


