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Welcome Note from the Executive Editorial Board: 

It is with great pleasure that we bring to you the very first issue of the European 
Review of Business Economics (ERBE). ERBE is a new academic journal inten-
ded for primary publication of theoretical, empirical and applied research in all 
areas of the business and economics sciences that can be accommodated under 
the Business Economics’ umbrella. Such research is expected to contribute to a 
better understanding of the behavior of business organizations within the glo-
bal economy, their own dynamic interactions, and with other economic entities. 
ERBE aims at publishing innovating research that brings new insights, opens 
new horizons, and expands our understanding of Business Economics. Its publi-
cations should meet high standards of quality, be original in motivation or mode-
ling and be capable of replication whenever suitable. We value freedom of thou-
ght, independence, critical and creative thinking, scientific rigor, reliability and 
credibility, and interdisciplinary work. We thank the support of our Advisory 
and Associate Editorial Boards and invite the reader to enjoy this first issue. We 
hope you share with us our enthusiasm on embarking on this endeavor. We also 
hope that you will let us know your impressions about this very first issue and 
that you will be able to participate with enthusiasm in the future issues of the 
European Review of Business Economics. 
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Os Desafios e as Oportunidades de uma 
Nova Revista em ‘Business Economics’

JOSÉ AMADO DA SILVA*

O LANÇAMENTO DESTA NOVA REVISTA, cujo primeiro número surge agora, 
é fruto de uma profunda reflexão sobre a sua necessidade e utilidade, em resul-
tado da criação do Centro de Investigação em Ciências Económicas e Empresa-
riais, simultaneamente com a preparação, durante mais de dois anos, de uma 
proposta de doutoramento em Business Economics.

Como Reitor da Universidade Autónoma de Lisboa Luís de Camões não quero 
deixar de felicitar o Doutor Mário Coutinho dos Santos e todos os que, na dire-
ção do Centro de Investigação e no seu Conselho Consultivo, levaram a cabo tão 
desafiante tarefa. Mas, mais que felicitar, quero agradecer-lhes a dinâmica que 
conferiram a todas as reflexões e atividades atrás enumeradas, como também 
agradecer ao Conselho de Administração da Cooperativa de Ensino Universi-
tário, Entidade Instituidora da UAL, o pronto e total apoio dado ao lançamento 
desta revista.

Contudo, não faria sentido omitir o empenho e a satisfação pessoal que o lan-
çamento da revista me traz como Engenheiro Químico-Industrial e Doutorado 
em Economia, com a especialização em Economia (Organização) Industrial, que 
me permite, com alguma ousadia, refletir sobre os objetivos e os conteúdos desta 
nova revista, que deve também ser uma revista nova, no sentido de conseguir 
alguma inovação no seu conteúdo que a torne distintiva.

Comecemos pela sua designação European Review of Business Economics e 
concentremo-nos, em primeiro lugar, no adjetivo ‘European’ que exprimirá, mais 
que uma mera referência geográfica, uma preocupação de contribuir para uma 
abordagem que radique nas especificidades das condições da Europa, sem deixar 
de as colocar no contexto mais alargado que a globalização impõe.

Não se entenda, contudo, que se busca uma quase ‘nacionalista’ visão europeia 
contra as outras grandes áreas geográficas do globo, mas a verdade é que a situa-
ção atual, que parecendo inicialmente conjuntural, aponta, cada vez mais, para 
uma revisão inelutável do modo como a globalização tem sido feita. E será bom 
que a revisão e restruturação se façam também com a contribuição do espírito 
europeu, que não pode abdicar de se afirmar como parceiro relevante de uma 
desejável construção solidária de uma nova globalização, em que as diversida-
des não sejam postas em causa, antes devendo ser reconhecidas como incoativa-
mente estruturantes dessa globalização.

Aliás, tendo em atenção as responsabilidades históricas da Europa relativa-
mente, principalmente, à África e à América Latina, sem olvidar parte da Ásia, 
e à responsabilidade específica de Portugal neste contexto, é evidente a necessi-
dade de alargamento da cooperação e consequente estímulo à publicação de auto-
res dessas áreas, designadamente em conjunto com investigadores nacionais.
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Estas observações encontram profundo eco em artigos e informações estatísti-
cas em The Economist (112-02-2020), nas rúbricas ‘Free Exchange – A question of 
ilumination’ que chama a atenção para “The problem with favouritism” (pág. 68). 
Aí se salienta que “for much of its history, economies has examined a very nar-
row set of countries. As analysis by The Economist of more than 900.000 papers 
published in economic journal (see graphic in detail), finds that a recently as 
1990, roughly two-thirds of published papers focused on rich English-speaking 
countries: America, Australia, Britain, Canada and New Zealand”.

Contudo a situação tende a alterar-se, já que se refere um claro acréscimo do 
foco dos temas de economia em crescentes trabalhos empíricos noutras áreas do 
globo, embora com claro défice no que respeita aos países de África.

Evidencia-se ainda que os padrões da investigação económica são justificados 
por poucos fatores, sendo o mais significativo a dimensão da economia do país, 
sendo também importantes a qualidade e a disponibilidade de dados, mas em 
menor grau que o uso da língua inglesa, evidenciando que “About 90% of the papers 
in our sample are written in English”. Não é, pois, de estranhar que, mesmo com 
a relativamente baixa atenção que África tem recebido, cerca de dois terços dos 
artigos “about African economies published in the leading five economic journals 
focus on just five: Kenya, South Africa, Ghana, Uganda and Malawi”.

E é esta evidência que é mais visível na já referida remissão para os gráficos 
(pág. 81) cujo título mais visível é o de “Starving from knowledge”, com o sub-
título “Economists look at more than GDP when choosing countries to study”, 
onde, no entanto, o peso da língua inglesa é bem marcado.

Por isso, uma revista nova tem de satisfazer essa ânsia de conhecimento que 
vai para além da economia de cada país e, sobretudo, do Produto Interno Bruto 
como única medida de interesse, já que a globalização, sem deixar de ser uma 
economia internacional (jogo entre nações), é muito mais do que isso, pela pre-
sença de muitas transversalidades (empresas transnacionais, cadeias de produ-
ção, alterações climáticas e, sobretudo, o meio quase ubíquo da Web). 

E se esses são os novos desafios para que uma nova revista possa ser influente, 
não chega ser inovadora nos assuntos, pois se não usar, por enquanto, a língua 
inglesa, não terá o reconhecimento e, portanto, a influência que almeja.

É uma restrição a que está sujeita e as restrições têm, inicialmente, de ser 
respeitadas para, depois, poderem ser superadas.

É agora altura para passarmos da geografia do título ao seu conteúdo, isto é, 
à motivação para a escolha de Business Economics.

E esta escolha, como qualquer escolha, tem um custo de oportunidade. E esse 
custo, como sabemos, é o valor que atribuímos à “melhor oportunidade que dei-
xámos de lado” e, obviamente, que à ‘melhor’ se juntam todas as outras que não 
foram escolhidas.

O problema é que a escolha, para identificar o “melhor” tem de ter um critério 
de base e, neste caso, como já se referiu, é procurar a diferenciação relativamente 
ao que já existe. E diferenciar é evidenciar uma qualidade (neste caso novidade) 
dentro de um conjunto específico, ao contrário do que sucede com uma diversifi-
cação, que não é objetivo desta revista.
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Talvez o modo mais sensível de descrever essa diferenciação tenha surgido ao 
“entrar” na B—on e escrever Business Economics. É que, muito mais que refe-
rências a Business Economics, apareceram referências a ‘Business & Economics’. 
Estava, de facto, encontrada a diferenciação, exatamente sugerida pelo apareci-
mento do ‘&’. É que o “&”, como expressão copulativa acrescenta a um termo ‘Busi-
ness’ um outro ‘Economics’, como, por exemplo, se descreve em “Departamento de 
Ciências Económicas e Empresariais”. Ao contrário, Business Economics surge 
como a conjugação de dois termos, procurando a sua fusão ou interligação.

Esta conjunção implica, naturalmente, a mútua influência dos conceitos sub-
jacentes aos dois termos, levando à conclusão de que eles não são independentes, 
ao contrário do que o e indicaria e que, na prática, tantas vezes se sente entre os 
profissionais e até académicos.

No fundo essa aparente, mas nunca efetiva, ruptura terá sido consequência do 
abandono da raiz da economia que os clássicos sempre designaram por Economia 
Política. Este perigoso deslizamento conduziu também a um desenvolvimento da 
teoria económica algo alienada da vida real, como é evidente no domínio, durante 
demasiado tempo, do modelo estático, mecanicista, do funcionamento do mer-
cado, tornando-o num “Deus ex machina” do desempenho económic0.

O afastamento da Economia Política levou, naturalmente, à quase indepen-
dência do “business” dos interesses da sociedade, como, lapidarmente, há mais de 
100 anos, J. Maurice Clark (1916) no seu artigo “The Changing Basis of Econo-
mic Responsability”, criticando os amigos que, com preocupações altruístas nou-
tros campos, afirmavam (só nesse tempo?) que “business is business”, deixando 
de lado essas preocupações.

Designando essa abordagem como economia liberal e ligando-a à teoria estática 
prevalecente, afirmava a neutralidade (não a negação explícita) das responsabi-
lidades sociais da economia, atribuindo isso a uma separação muito estrita dos 
negócios do resto da vida. No fundo, uma separação que ia de par com o modelo 
mecanicista de mercado que prevaleceu (ou prevalece?) ainda por muitas décadas.

Daí concluía que a teoria e a prática se combinavam para uma maior atitude 
de irresponsabilidade generalizada, pois a ela não escapavam nem os dirigentes 
dos trabalhadores nem os empresários.

O mais curioso é que, não se limitou a colocar o problema ético na realização 
dos negócios, mas (pág. 221) defendeu que “the business economics is inadequate 
and needs revising, at least at certain points”.

Afinal o conceito conjugado de business economics tem origens muito anti-
gas, desenvolvidas na prevalência ainda da ‘Political Economy’ que se procurará, 
nesta revista, reviver, atualizar e inovar.

Michaela Hasse (2017), num extenso artigo em que, a propósito do centená-
rio da publicação deste artigo de J. Maurice Clark, desenvolve as abordagens 
de ‘economic responsibility’ por ele criadas, considera (pág. 461) seminal essa 
contribuição para a definição de um modelo “for economic responsibility and a 
society’s business ethics in practice”.

Mas a discussão sobre o conteúdo de “business economics”, tal como o faz 
Michaela Hasse, deve ser colocada no contexto histórico do seu desenvolvimento, 
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em particular no sistema universitário dos Estados Unidos, notando aí (pág. 463) 
que muito provavelmente J. M. Clark, que tinha recebido um “appointment” na 
Universidade de Chicago, em 1915, lá encontrou muitos dos mais famosos eco-
nomistas institucionalistas, numa altura de grande debate público acerca das 
“business schools”.

Como aí se refere (pág. 462), embora na viragem do século “economics” fosse 
já uma disciplina estabelecida nas universidades americanas, não existia nada 
que se comparasse aos “today’s managerial studies or business administration”. 
Havia sim uma grande discussão sobre a sua utilidade e o seu papel, com per-
guntas tão incisivas como: “Can business be taught? If so, should it be taught at 
a university?”.

Segundo Abend (2013, pág. 177), um dos mais fortes argumentos invocados 
pelos defensores da existência dessas escolas a nível universitário era ligar essa 
existência à abordagem e à vivência de “moral and social objectives and service 
to society”.

Desta forma “business ethics” tornou-se central à discussão pública sobre a 
legitimação das “business schools” como escolas universitárias, ao contrário da 
ideia dominante em muitos autores e atores do negócio prevalecente durante o 
século XX, ou seja, “business is business” e “ethics is ethics”, sendo certo que, pre-
sentemente, tem emergido uma produção científica e até um posicionamento ins-
titucional e mesmo corporativo sobre uma “economia de responsabilidade social”.

Foi nesse contexto, no início do século XX, que se afirmou J. M. Clark e levan-
tou as questões sobre a adequação coetânea de “business economics”, relevando-
-se em M. Hasse (pág. 463) o papel de Leon Marshall como “dean” da “business 
school”. Citando Abend (2013), M. Hasse refere a concepção de Marshall dessa 
escola, salientando o desenho de um curriculum que incorporava “business, phi-
lantropic, political and social studies” (pág. 183).

Esta visão social e transversal de uma “business school” é assumida, também 
seminalmente, por J. M. Clark (1918) em dois artigos no “Journal of Political Eco-
nomy” sob o título genérico de “Economics and Modern Psychology”, colocando a 
Psicologia como relevante no estudo de “business economics”, se for bem enten-
dido o conjunto dos dois artigos, estendendo ainda mais a transversalidade temá-
tica e a necessária interdisciplinaridade do tema “business economics”, ao qual 
apontava em 1916 a necessidade de revisão de abordagem.

Não devemos esquecer que esse artigo é escrito perto do final da I Guerra 
Mundial, em que é crucial a sua observação (pág. 1) “War means sudden and huge 
mobilizations in industry which overtax the “natural” mobility of free economic 
agents. It treats industry first and foremost as an instrument of national service, 
not for profit, and find the two in some respects incompatible… It dethrones 
exchange value as the guide of economic life and enlists and educates the 
consumer to buy what is for the national good”.

Põe-se então o problema de como partir daí para a reconstrução, acrescentando 
ser urgente um modelo, ainda por decidir, mas assumindo claramente ter de ser 
diferente do passado. E é nesse contexto que invoca a Psicologia, argumentando 
(pág. 3) “the present series of papers starts with the attempt to square economic 
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theory with modern psychology”, concluindo que isso levará necessariamente ao 
abandono das hipóteses dos modelos estáticos prevalecentes.

É de salientar, em particular, o seu sub-título (pág. 4) “Why economists should 
study Psychology”, avisando que “the economist may attempt to ignore psycho-
logy, but it is a sheer impossibility for him to ignore human nature, for his science 
is a science of human behavior”.

Está aqui dado o passo decisivo da passagem de uma visão estruturalista da 
economia para uma visão behaviorista que, obviamente e por maioria de razão, 
deve subjazer a toda lógica das decisões e contratos negociais. Daqui decorre 
o desenvolvimento da “Behavioural Economics”, que implica, simultaneamente, 
“Business Ethics”, cuja aplicação concreta dependerá, contudo, do ambiente eco-
nómico e social ser plasmado por objetivos e comportamentos em que a Ética 
(sem adjetivos) prevaleça. Pois que sentido pode ter a exigência de que um empre-
sário tenha um comportamento ético se, e quando, o ambiente geral da sociedade 
não satisfaz minimamente, e até contraria, os princípios éticos básicos? É óbvio 
que num ambiente concorrencial deste tipo, qualquer empresário, que queira 
ter um comportamento ético, está em desfavoráveis condições de concorrência, 
correndo o risco de ter de abandonar o mercado. Exemplos claros disso, são as 
queixas de “dumping social”, “dumping ecológico”, “fugas fiscais” (“escondidas” 
ou “legais”, com o uso dos “paraísos fiscais”, que, afinal, acabam por ter um efeito 
de “dumping fiscal”).

Daí ser legítimo admitir que uma área das áreas de Economia que pode desli-
zar, ou ser incorporada, numa teoria do “Business”, seja a Economia (Organiza-
ção Industrial), com todas as evoluções que tem sofrido.

É certo que o objetivo último da Economia Industrial é a avaliação global da 
“performance” de um mercado (sendo a definição do que é um mercado, um dos 
maiores desafios práticos e metodológicos que a Economia defronta) e não, como 
ainda, por vezes, se refere, a aplicação “linear” do Paradigma “Estrutura – Com-
portamento – Performance”, numa visão marcadamente estruturalista, em que 
o comportamento (e a estratégia) estão quase determinados pela estrutura de 
mercado.

A visão que se propõe é de uma metodologia de análise que alterou esse 
paradigma, designadamente por F. Scherer (1980) e Scherer e D. Ross (1990), 
bem como a sua evolução, interpretação e configuração (J. Amado da Silva, 1991, 
pág. 70-72, 304-309).

Uma das primeiras diferenças em relação ao paradigma estruturalista refe-
rido é a introdução na nova versão do que foi designado por “Condições Básicas” 
por F. Scherer, que plasmam cada mercado dividindo as que se referem à oferta 
à procura.

Desde logo esta introdução marca uma rutura radical com o paradigma clás-
sico, pois a análise pressuposta nesse paradigma Clássico é moldada e diversi-
ficado por essa introdução, deixando de haver uma solução determinada pela 
homogeneidade implícita no paradigma clássico, embora Mason (1939), conside-
rado como estando na génese do paradigma clássico, já desse indicação dessas 
condições, embora condicionando-as apenas à dependência da tecnologia.
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Curiosamente, M. Spence (1981) em lugar de “Condições Básicas” prefere a ter-
minologia de “Estrutura Exógena”, nomeadamente para a tecnologia (na senda 
de Mason) e funções de produção, já que, segundo ele, elas não dependeriam do 
comportamento das empresas ou dos seus clientes.

Antes de referirmos estas “Condições Básicas” que figuram em F. Scherer e 
D. Ross (1990), vale a pena distinguir um ponto essencial de diferença entre essa 
versão e a anterior der 1980. 

Na versão de 1980, aparecia a “Public Policy” como uma das condições básicas 
do lado da oferta para definir o “mercado industrial” em estudo (afinal, o real 
objeto da economia industrial), enquanto na de 1990, esta desaparece das condi-
ções básicas para ter uma “caixa” exterior ao diagrama linear de 1980, ligando-a 
às caixas do diagrama linear da estrutura e do comportamento. Mas, o essencial, 
é verificar que não se tratou de uma mera deslocação de posição, já que, no lugar 
das “condições básicas” da oferta onde figurava a “public policy”, figura, agora, a 
“legal framework”, no fundo as “regras do jogo” impostas pelo sistema legal que, 
assim, é separado da política pública, que torna o Governo um jogador ativo no 
mercado, para além de estipular apenas as condições legais de funcionamento da 
economia.

A Política Pública (governamental) influencia (não determina) as condições 
estruturais dos mercados (por exemplo, por ações anti-trust) bem como o compor-
tamento das empresas (por exemplo, através dos incentivos de qualquer ordem).

Finalmente, pelo seu simbolismo como antecipação daquilo que hoje é o tão 
decantado conceito de “empreendedorismo”, é notável a presença, entre as condi-
ções básicas da oferta, de “entrepreneurship”, evidenciando o papel que tal tem 
no aparecimento e funcionamento dos mercados reais.

Para além das “Condições Básicas”, importa evidenciar um aspeto essencial 
de atenção ao funcionamento dos mercados reais, isto é, a sua dinâmica. Esta é 
bem traduzida pela existência de relações de “feedback” entre as várias compo-
nentes do paradigma, rompendo definitivamente com a linearidade mecanicista 
do modelo inicial e evidenciando o papel central do comportamento, no que toca à 
defesa feita da ligação da Economia Industrial à “Business Economics”. No fundo, 
o reconhecimento do papel do Comportamento, obviamente não desligado das rela-
ções dinâmicas com todos os outros componentes do Paradigma e das suas inflên-
cias recíprocas, ajuda à configuração do “Business Economics”. É certo que, ao pôr 
ênfase neste papel central, se corre o risco de assimilar “Business Economics” a 
“Behavioral Economics”, mas há que reconhecer que esta não é senão resultante 
da necessidade de evidenciar o papel do comportamento das pessoas, dos grupos 
e das instituições, no funcionamento da economia, papel que, no campo dos mode-
los económicos, foi longamente subalternizado, para não dizer esquecido. É muito 
curioso lembrar, a esse propósito, a expetativa gerada pelo aparecimento, em 1944, 
da teoria dos jogos, de J. Von Neumann e O. Morgenstern (1944). É que o título do 
livro, “Theory of Games and Economic Behaviour” dava relevância ao “Economic 
Behaviour” usando a Teoria dos Jogos como instrumento.

Foi saudado como exemplo de um trabalho interdisciplinar e como algo que 
iria revolucionar completamente o ensino e as abordagens da economia.
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Todavia, isso acabou por satisfazer, durante anos as expectativas geradas, 
pois a teoria dos jogos, baseada na interação racional dos agentes, foi mais usada 
na área militar que na economia, que a foi recuperar décadas depois, mesmo 
assim, mantendo, em muito, a sua base axiomática e circunscrevendo o compor-
tamento, na generalidade, a jogos não cooperativos, como se pode verificar pelos 
curricula das disciplinas em que a teoria dos jogos foi ensinada.

Os seus desenvolvimentos posteriores ultrapassaram algumas destas limita-
ções, mas, nessa altura, já era patente a atenção ao comportamento das pessoas 
e das instituições e até, por isso mesmo, o axioma da racionalidade, estava em 
causa.

Já Scherer (1980) incluía no campo do “Comportamento” políticas de preços, 
estratégias de produção e publicidade, investigação e desenvolvimento, políticas 
de investimento e até, com enorme realismo, táticas legais, o que evidencia bem 
a atenção aos componentes essenciais do “business”, aí se incluindo o comporta-
mento de todos os jogadores no mercado, em particular, do “management” das 
empresas.

Esta digressão pela abordagem centrada em F. Scherer é um tributo ao seu, 
não totalmente reconhecido, papel no estudo dos mercados reais (e é possível 
abordar “business economics” sem os mercados reais serem objetivo final?). 
É que, no ensino e na investigação, o aparecimento da chamada “New Industrial 
Organization”, cuja obra mais representativa será a de J. Tirole (1988), recu-
perou a axiomática, afastando-se dos mercados reais, como é evidente da sua 
assunção (pág. 13) de que o mercado está bem definido e que tem pouca interação 
com o resto da economia, invocando como argumento a dificuldade de definição 
de um mercado1.

Não se infira daqui nem que os desenvolvimentos teóricos são irrelevantes 
para o avanço da Organização Industrial2, menos ainda, que todo o seu traba-
lho posterior não foi de extrema relevância em várias áreas da economia e das 
finanças, com grande aproximação da realidade social3, mas tão só que, centrada 
numa lógica mais axiomática da investigação na área, acabou por obliterar, de 
algum modo, outras abordagens da organização Industrial que se desenvolviam 
em paralelo.

E é aqui que radica a defesa de F. Scherer cuja produção académica, nunca 
alienada, antes incentivada, pelas suas preocupações pedagógicas, se foi desen-
volvendo por décadas,  a partir do seu primeiro livro de fôlego, produzido em 
1970, com o mesmo título dos referidos para 1980 e 1990, numa trilogia dinâ-
mica, com uma nova edição em cada decénio, que vinca bem a sua preocupação 
de ir readaptando as suas abordagens teóricas (e o ensino das áreas de Orga-
nização Industrial) ao crescente conhecimento dos mercados reais em contínua 

1 A este propósito em Amado da Silva (1991, pág. 306) em nota de rodapé faz sentido uma citação 
que F. Scherer (1990) fez de P. Samuelson: “It is better to have a theory with imperfect foundation 
that gives some fit to the facts than to have an impeccable theory that doesn’t at all fits the facts”.

2 Para uma crítica coetânea da abordagem de Tirole ver Aníbal Santos (1989).
3 Uma prova inelutável dessa contribuição é a obra “L´Économie du Bien Commun” (2015).



European Review of Business Economics 12

transformação, assumidos, quer na atenção às “Condições Básicas” (de onde saiu 
a “Public Policy”) e, não menos relevantemente, ao conjunto completo de objetivos 
que designa por “Performance”.

Esta digressão ficaria incompleta sem uma imprescindível referência a um 
livro (F. Scherer, 1996) editado na sequência da triologia, em que se põe em par-
ticular a “Public Policy”, bem como algumas alterações ao conteúdo da “Perfor-
mance”, resultado da observação da economia americana na altura. A razão é 
que, referindo o seu primeiro livro (1970), confessava que “To regurgitate what 
was in my book would be incredible dull both for my students and myself. This 
dilemma became the mother of invention for the term beginning in January 
1971. I initiated a new undergraduate course that sought to teach “I-O” through 
a series of in-depth industry case studies”, acrescentando que esses cursos têm 
sido os de maior sucesso durante mais de três décadas de Ensino, concluindo que 
“Blending real-world4 industrial history, theory and policy is a powerful way to 
convey to students what industrial organization economists know”.

Que melhor ligação ao “Business Economics” que este apelo ao uso dos “case 
studies” (são 9 indústrias nesse livro)?

Como último argumento desta íntima ligação que melhor exemplo que o de 
Michael Porter, designadamente através do seu livro (M. Porter, 1980) que, tal 
como é referido pelo próprio na apresentação da primeira edição5, desviou um 
“economista industrial” para o campo da estratégia empresarial, como consequ-
ência natural da evolução dos seus conhecimentos e interesse de investigação. 
Aliás, nesse mesmo ano, altura em que livros de textos conceituados em Orga-
nização (Economia) Industrial eram parcos, comprei um conjunto deles, entre os 
quais F. Scherer (1980) e M. Porter (1980).

Para além de fundamentar esta ligação, os trabalhos de Scherer e, em par-
ticular, as suas versões do que designou por “Performance” têm uma profunda 
atualidade, como se pode verificar pelos temas que nela são incluídos: eficiência 
de produção e de afetação, progresso tecnológico, pleno emprego e equidade.

Não seria difícil verificar que esta opção antecipa, em algumas décadas, 
grande parte dos desafios que hoje em dia o tema da Responsabilidade Social 
que é pedido ao comportamento das empresas, sendo mais uma “ponte” para a 
construção do “business economics” e dos princípios éticos que lhe estão subja-
centes, contrariamente à neutralidade do modelo de concorrência que te como 
objetivo a maximização do lucro, se, obviamente, não houver restrições de outra 
natureza, designadamente regulatórias, que imponham alguns limites ao com-
portamento.  E isso só existe eficazmente se a própria sociedade se nortear por, 
pelo menos, alguns desses princípios.

4 No congresso anual da European Association for Research in Industrial Economics (1984), 
F. Scherer era comentador de um paper teórico cheio de hipóteses. Pediu, então, ao autor para dar 
um exemplo de uma situação em que os resultados fossem aplicáveis. O autor respondeu que isso 
não interessava desde que os resultados fossem consistentes com as hipóteses. Scherer respondeu 
que, então, não estava interessado em discutir o paper.

5 O livro teve uma nova versão em 1998, porventura a que mais divulgada foi, já depois de outras 
publicações que consagraram a posição de M. Porter no campo da “Competitive Strategy”.
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G. Akerlof e R. Schiller (2015, pág. xi), ao mesmo que reconhecem que os mer-
cados concorrenciais são excelentes em premiar os “heróis” inovadores, acres-
centam que, contudo, em mercados livres não regulados, raramente recompen-
sam aqueles que não tiram vantagem das fraquezas dos consumidores, quer de 
natureza psicológica, quer de informação. É que, dada a pressão competitiva, 
os gestores que tiverem esta atitude são, por tendência geral, substituídos por 
outros “with fewer more qualms”. Mas, com todo o realismo, referem que embora 
“civil society and moral norms do place some breaks on such phishing... even 
firms guided by those with real moral integrity usually have todo so in order to 
compete and to survive”.

Está aqui bem claro que o ambiente social e económico (as tais “condições bási-
cas”) condicionam o comportamento das instituições e dos seus gestores, compre-
endendo-se, sem concordar, com a tal expressão “business is business” que J. M. 
Clark já referia em 1916.

O conceito complexo de “performance” que Scherer não considerou estático, 
mas adaptável às circunstâncias e aos desenvolvimentos teóricos6, revela, para 
além das controversas éticas, dada, não a incompatibilidade, mas sim a ‘concor-
rência’ entre objetivos, designadamente ‘equidade’ e ‘pleno emprego’ ou ‘equidade’ 
e ‘eficiência produtiva’ ou ‘pleno emprego’ e ‘eficiência produtiva’ (um desafio ao 
problema da robotização), traz para primeiro plano toda a transversalidade e 
interdisciplinaridade que se exige numa abordagem de business economics e 
que a Organização (Economia) Industrial já tinha incoativa na sua dinâmica de 
desenvolvimentos teóricos e empíricos, dada a preocupação pelo desempenho dos 
mercados reais.

A motivação para a business economics parecia acabar aqui, mas há uma área, 
de relevância fundamental, que a abordagem da Organização (Economia) Indus-
trial não tem tido no devido peso, quer nas ‘condições básicas’, quer na influência 
da ‘política pública’, quer ainda, e não menos relevantemente, no comportamento: 
as Finanças.

E a questão é seminal e trivial! Algum ‘business’ se faz sem o devido financia-
mento?

Não que o assunto e a sua relevância tenham escapado a alguns ‘economistas 
industriais’,7 mas há que reconhecer, e as sucessivas evoluções do paradigma 
de Scherer (ao contrário da evolução de J. Tirole (2015), com uma importante 
contribuição nesta área) mostram bem, um alheamento desta área crucial. Este 
alheamento é, afinal, fruto da desarticulação, ou mesmo separação, entre as 

6 Scherer (1966) introduz duas alterações: uma de natureza conjuntural – a substituição de 
“pleno emprego” por “estabilidade macroeconómica”, numa altura em que nos EUA se ter atingido o 
que se considerou a “taxa natural de desemprego”; a outra, de natureza mais teórica, a substituição 
de “eficiência produtiva” por “x-eficiência” (uma discussão do conceito em Amado da Silva (1991, pág. 
143-162), conceito que, embora controverso, está ganhando peso no campo regulatório, quando estão 
em causa aumentos dinâmicos da produtividade.

7 Aníbal Santos (1987) tem nesta matéria uma contribuição seminal na busca de introdução, 
simultânea, nos conceitos de “mercados contestáveis” e dos “mercados financeiros” no paradigma 
desenvolvido por Scherer.
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investigações em economia e em finanças, que, provavelmente, estarão na base 
de algumas das crises mais graves que se têm vivido.

Ora, uma abordagem compreensiva e coerente do Business Economics não 
pode deixar de fazer esta necessária “fusão” se se procura um melhor funciona-
mento dos mercados e um adequado comportamento dos seus agentes.

Cabe aqui invocar a posição de J. Tirole (2015), designadamente nos capítu-
los 11 – “À quoi sert la finance?” (pág. 329-426) e 12 – “La crise financière de 
2008” (pág. 429-464), começando este com a famosa e aguda pergunta sobre a 
crise: “It’s awful. Why did nobody see it coming?” (Elizabeth II, Reine d’Angle-
terre).

Do capítulo 11 retiro duas frases que reforçam a necessidade de as finanças 
serem centrais em business economics, ambas na pág. 389:

- “Commençons par une évidence: la finance est indispensable à l’économie”
- “Le rôle de l’économiste est d’aider à pallier les défaillances du marché”

Note-se o centro no mercado (e esse centro coloca o papel do economista num 
âmbito demasiado restrito), afinal o objeto central da organização (economia) 
industrial. É que não podemos admitir isolar os mercados financeiros dos merca-
dos reais por eles repassados, já que as finanças são indispensáveis à economia. 
A prova dessa influência mútua é dada logo no início do capítulo 12 (pág. 425) 
quando refere “la crise financière de 2008 a eu un impact majeur sur les popula-
tions. La croissance a chuté et le chômage a augmenté”.

Surpreendentemente, ou não, refere (pág. 482) que é preciso reconhecer que os 
economistas tiveram pouca influência durante a época que precedeu a crise, refe-
rindo, entre os fatores que para isso contribuíram, o isolamento dos investigado-
res universitários, “car ils préfèrent souvent se consacrer à la création plutôt qu’à 
la diffusion des connaissances, sans compter que leur renommée académique se 
construit au niveau de leurs pairs et non au niveau des décideurs”.

E concluí (pág. 463): “In fine l’éthique du chercheur est indispensable”
Há, logo aqui, um desafio ético que, também, Ackerlof e Scherer não deixam 

escapar. Assim (pág. xiii, xiv), são paradigmáticos: “Phishing for phoolsools in 
financial markets is the leading cause of the financial crises that lead to deepest 
recessions”.

Neste contexto, o primeiro número desta revista dá um passo relevante para 
a construção de Business Economics em que as finanças têm grande visibili-
dade. É um bom ponto de partida para uma revista que quer ser integradora das 
diversas áreas que enformam a Business Economics, quer científicas, quer geo-
gráficas. No plano metodológico também está aberta a abordagens mais teóricas 
ou mais empíricas, modelos globais ou ainda estudos de caso, já que todos eles 
podem ser relevantes para que a European Review of Business Economics possa 
vir a ser uma referência diferenciadora na produção científica que conduza a um 
desempenho social desejável.
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The Challenges and Opportunities of a 
New Journal on ‘Business Economics’

JOSÉ AMADO DA SILVA*

THE LAUNCH OF THIS NEW JOURNAL was decided upon deep consideration 
of its needs and usefulness in view of the creation of the Research Centre in Eco-
nomic and Business Sciences and the two-year preparation of a submission for 
approval of a PhD program on Business Economics.

As Rector of Universidade Autónoma de Lisboa Luís de Camões, I must con-
gratulate Professor Mário Coutinho dos Santos and all those who, as members of 
the board of the Research Centre and of its Consulting Board, have carried out 
this challenging task. However, more than congratulate, I would like to thank 
them for their drive in all the referred activities, as well as thank the Board of 
Administration of Cooperativa de Ensino Universitário, UAL’s founding entity, 
and the support they provided to the launching of this journal.

I must also express my personal satisfaction as a Chemical-Industrial Engi-
neer holding a PhD in Economics, specialism in Industrial Economics (Organiza-
tion), since this allows me to reflect on the objectives and contents of this journal, 
which must be a new, innovative and unique journal.

Let us start by analyzing its name “European Review of Business Economics” 
and focus on the adjective “European”, which expresses more than mere geo-
graphical reference, but rather the concern to contribute to an approach rooted 
in the specificities of Europe while considering the more encompassing context 
that globalization imposes.

We must not, however, view this as a European, almost “nationalist” perspec-
tive against all other major geographical areas of the globe. Nevertheless, given 
the current situation, which appears temporary, a revision of globalization is 
crucial. And that revision and restructuring should be carried out with the con-
tribution of Europe, which must present itself as a relevant partner to a solidary 
construction of a new globalization, one in which diversity is not questioned but 
acknowledged as structural.

In fact, considering the historical responsibilities of Europe mainly towards 
Africa and Latin America and part of Asia, and the specific responsibility of 
Portugal in this context, it is evident that cooperation must be widened and that 
more texts should be published by national researchers.

Articles and statistical information in “The Economist” (112-02-2020), in 
the section “Free Exchange – A question of illumination” evidence these ideas, 
drawing attention to “The problem with favoritism” (p. 68). It is stated that “for 
much of its history, economies have examined a very narrow set of countries. An 
analysis by The Economist of more than 900,000 papers published in economic 
journal (see graphic in detail), finds that as recently as 1990, roughly two-thirds 
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of published papers focused on rich English-speaking countries: America, Aus-
tralia, Britain, Canada and New Zealand”.

The situation is bound to change, since there is an increased focus on the 
economy in empirical projects in other areas of the globe, though still a very low 
number of them on African countries.

We must also emphasize that the standards of economic research are justified 
by a few factors, the most significant being the size of a country’s economy, as 
well as data quality and availability, and, to a lesser extent, the use of English, 
since “About 90% of the papers in our sample are written in English”. Therefore, 
African countries are expected to be much less studied, as about two thirds of 
the papers “about African economies published in the leading five economic jour-
nals focus on just five: Kenya, South Africa, Ghana, Uganda and Malawi”.

This is even more evident in the charts (p. 81). The most visible title is “Starv-
ing from knowledge”, and the subtitle “Economists look at more than GDP when 
choosing countries to study”, in which the weight of the English language is 
evident.

Therefore, a new journal must fulfill the need for knowledge beyond that on a 
specific country’s economy and on its GDP as the only measure of interest. Glo-
balization, though remaining an international economy (game among nations), 
is much more than that, it involves many cross-sectional aspects (transnational 
companies, production chains, climate changes and the almost ubiquitous world 
wide web). 

And these are the new challenges that a journal must address to become influ-
ential. To be innovative in terms of topics is not enough, if it is not written in 
English, it will not be recognized and, consequently, influential.

This is a restriction, and restrictions must be faced in order to be overcome.
We should now focus on the journal ś name and content, i.e., why it was given 

the name “Business Economics”.
This choice, like any other choice, has an opportunity cost. This cost is, as we 

know, the value we assign to the “the best opportunity we set aside” and, obvi-
ously, to all those that were not chosen.

The issue is that choice, identifying the “best”, implies criteria and, in this 
case, criteria must be differentiation. Differentiation is emphasizing a quality 
(in this case, a novelty) within a specific set. This is not the same as diversifica-
tion, which is not this journal’s objective.

Perhaps the most sensitive way of describing this differentiation is to go to 
the website of “B-on” and type “Business Economics”. The results will show that 
there are many references to “Business & Economics’’ rather than to “Busi-
ness Economics”. This is the differentiation we were looking for, suggested by 
the inclusion of “&”. As an adding expression, “&” adds the word “Business” to 
the word “Economics”, as in the name of the Business and Economic Sciences 
Department. “Business Economics’’ rather blends the two words. 

This combination naturally implies that the two mutually influence one 
another and leads us to conclude that they are not independent, as the “&” indi-
cates and what, in practice, is often felt among professionals and even scholars.
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This apparent, but never effective, separation between Business and Econom-
ics was a consequence of the roots of economics being set aside. The classics 
always designated Economics as Political Economics. This dangerous separation 
has also led to the development of economic theory as separated from real life. 
This is made evident in a model that was dominant for far too long – the static, 
mechanistic model of market performance, making it a deus ex machina of eco-
nomic performance.

This has made business almost independent from society’s interest, as stated 
by J. Maurice Clark more than a century ago (1916) in his article “The Changing 
Basis of Economic Responsibility”. The author criticized those friends who, hav-
ing altruistic concerns in other fields, declared that “business is business” and 
placed those concerns aside (isn’t that still true?).

That perspective, designated liberal economy and linked to the prevailing 
static theory, stated the neutrality of the economy’s social responsibility through 
separating business from all other aspects of life. A separation that was in line 
with the mechanistic market model that was (or still is?) dominant for many 
decades.

It thus concluded that theory and practice combined for a generalized irre-
sponsibility that was true for labor representatives and employers.

The most interesting is that, not only did this perspective introduce ethics in 
conducting business (p. 221) but it also advocated that “the business economics 
is inadequate and needs revising, at least at certain points”.

After all, the blended concept of “business economics” is rooted in time and 
in the prevalence of “Political Economy” still today. This journal aims to review, 
update and innovate the concept.

Michaela Hasse (2017) – in an extensive article where she refers to the article 
by J. Maurice Clark – develops the approaches to “economic responsibility” Clark 
created and considers that (p. 461) contribution seminal to the definition of a 
model “for economic responsibility and a society’s business ethics in practice”.

Yet, the discussion on the content of “business economics”, as that by Michaela 
Hasse, should be considered within its historical context, in particular, in the 
university system in the USA. Hasse mentions that (p. 463) J. M. Clark, who was 
appointed to Chicago University in 1915, probably met many of the most famous 
institutional economists there, at a time of major public debate about “business 
schools”.

As referred to in the text (p. 462), though at the turn of the century “econom-
ics” was already an established course in American universities, it was nothing 
comparable to “today’s managerial studies or business administration”. There 
was a huge debate around its usefulness and role on major issues, such as: “Can 
business be taught? If so, should it be taught at a university?”.

According to Abend (2013, p. 177), one of the most important arguments pre-
sented by those advocating the existence of such schools at university level was 
that of linking them to the “moral and social objectives and service to society”.

This way, “business ethics” was placed at the core of public debate on the 
legitimization of university “business schools”, unlike the prevailing idea of 
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many authors and actors during the 20th century that “business is business” 
and “ethics is ethics”. Nevertheless, reference to “social responsibility economics” 
has appeared in some scientific papers and has been visible in some institutional 
and corporate positions.

In the early 20th century, J. M. Clark became relevant in this context as he 
raised issues on the blend “business economics”, the same occurring to Leon 
Marshall, whom M. Hasse (p. 463) refers to as the “dean” of the “business school”. 
Quoting Abend (2013), M. Hasse mentions Marshall’s concept of the school and 
emphasizes the design of its study plan, which included “business, philanthropic, 
political and social studies” (p. 183).

This social and transversal perspective on the “business school” is that of 
J. M. Clark (1918), expressed in two articles in the “Journal of Political Economy” 
under the title “Economics and Modern Psychology”. Here, the author stated 
that he considered psychology relevant in “business economics” and emphasized 
the interdisciplinary nature of “business economics”, whose concept he deemed 
should be revised.

We must not forget that this paper was written near the end of WWI (in 
1916), a time when the following statement is crucial (p. 1) “War means sud-
den and huge mobilizations in industry which overtax the “natural” mobility of 
free economic agents. It treats industry first and foremost as an instrument of 
national service, not for profit, and find the two in some respects incompatible… 
It dethrones exchange value as the guide of economic life and enlists and edu-
cates the consumer to buy what is for the national good”.

The issue is how to reconfigure the concept. The author adds that a new model 
is urgent, yet undefined, but necessarily different from that of the past. It is in 
this context that he refers to Psychology, saying that (p. 3) “the present series of 
papers starts with the attempt to square economic theory with modern psychol-
ogy”, concluding that this will necessarily lead to the hypotheses of the prevail-
ing static models being abandoned.

Noteworthy is his subtitle (p. 4) “Why economists should study Psychology”, 
advising that “the economist may attempt to ignore psychology, but it is a sheer 
impossibility for him to ignore human nature, for his science is a science of 
human behavior”.

This marked the shift from a structuralist to a behavioristic perspective of 
economics that should underlie all decision making and all contracts. Hence, the 
development of “Behavioral Economics”, which also implies “Business Ethics”, 
whose actual implementation depends on the economic and social environment 
being evidenced in objectives and behavior in which Ethics prevails. What sense 
is there in demanding that a business owner has an ethical behavior when the 
general social environment does not fulfill but rather contradicts basic ethical 
principles? It is obvious that, in such a competitive environment, business own-
ers who want to behave ethically find themselves in unfavorable circumstances 
and at the risk of having to abandon the market. Examples of this are the com-
plaints against social dumping, eco-dumping, tax evasion (either hidden or legal 
through the use of tax havens that result in tax dumping).
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It is therefore reasonable to admit that one of the areas of Economics that may 
be incorporated in a Business theory is Industrial (Organization) Economics and 
its developments.

It is true that the ultimate objective of Industrial Economics is global assess-
ment of market performance (the definition of market being one of the greatest 
practical and methodological challenges faced by Economics) rather than, as it 
is still sometimes mentioned, the linear application of the Paradigm “Structure 
– Behavior – Performance”, a structuralist approach, in which behavior (and 
strategy) are almost determined by the market structure.

The perspective we propose is a methodology of analysis that has altered that 
paradigm, a shift conducted by F. Scherer (1980) and Scherer and D. Ross (1990), 
as well as its development, interpretation and configuration (J. Amado da Silva, 
1991, p. 70-72, 304-309).

One of the first differences in relation to the mentioned structuralist para-
digm is the introduction, in the new version, of what F. Sherer designated ‘Basic 
Conditions’. These conditions are different for offer and for demand.

This introduction represents a complete break from the classical paradigm 
since the analysis to be conducted is shaped and changed by this introduction. 
There is no longer one solution based on the uniformity underlying the classical 
paradigm. However, we should mention that Mason (1939), considered one of the 
grounding figures of the classical paradigm, already referred to those conditions 
although he considered them dependent on technology alone.

Curiously, M. Spence (1981) instead of ‘Basic Conditions’, preferred the “Exog-
enous Structure” qualification, namely for technology (following Mason) and the 
functions of production, because, according to him, they would not be dependent 
on company behavior or that of their clients.

Before describing the ‘Basic Conditions’ in F. Scherer & D. Ross (1990), it is 
important to discuss a crucial difference between that version and the one pub-
lished in 1980. 

In the 1980 version, “Public Policy’’ was listed as one of the basic conditions 
in terms of offer to define “industrial market” (the actual object of industrial 
economics), while in the 1990 version, this is no longer one of the basic conditions  
appearing in a “box” outside the 1980 linear diagram, which links it to the boxes 
in the linear diagram of structure and behavior. However, the most important is 
that this was not a mere change in position, since, in place of “basic conditions” 
in offer, where “public policy” was, now stands “legal framework”, the “rules of 
the game” imposed by the legal system, thus separated from public policy. This 
makes the Government an active market player, as well as lays down the legal 
framework for economics.

(Governmental) Public Policy influences (it does not determine) the structural 
conditions for markets (for example, via antitrust actions), as well as company 
behavior (for example, through any type of incentive).

Finally, because of its symbolism as a preview of what is now the concept 
of “entrepreneurship”, the presence of “entrepreneurship” among the basic 



European Review of Business Economics 22

conditions in offer is remarkable and evidences the role this has in the appear-
ance and functioning of actual markets.

Besides the “Basic Conditions”, it is important to evidence an essential aspect 
of the functioning of actual markets – dynamics. This is made evident in the 
existence of feedback relations among the several elements in the paradigm, 
breaking away from the mechanist linearity of the initial model and emphasiz-
ing the key role of behavior, regarding the defense of the link between Indus-
trial Economics and Business Economics. The fact that the role of behavior is 
acknowledged, though not separated from the dynamic relations with the other 
elements of the Paradigm and their mutual influences, contributes to the config-
uration of ‘Business Economics’. It is true that, by focusing on this core role, you 
run the risk of merging ‘Business Economics’ and ‘Behavioral Economics’. Yet, 
we must acknowledge that this merger results from the need to evidence the role 
of behavior in people, groups and institutions, in the functioning of economy; a 
role that, within the field of economic models, was a subordinate, perhaps even 
a forgotten one, for a long time. It is rather interesting to recall the expectation 
generated by the appearance of the theory of games in 1944, by J. Von Neu-
mann and O. Morgenstern (1944).  The title of the book, “Theory of Games and 
Economic behavior” emphasized “Economic behavior” and the use of the game 
theory as a tool.

It was acclaimed as an example of interdisciplinary work and as a book that 
would revolutionize teaching and approaches to economics.

However, this didn’t meet the expectations for some time, since the theory of 
games, based on agent rational interaction, was more widely used in the military 
field than in economics. Economics picked it up decades later though it main-
tained its axiomatic base and limited behavior to non-cooperative games, as evi-
denced in the syllabi of the courses in which the theory of games was taught.

The theory’s later developments overcome some of its limitations, but, at that 
time, attention to people and institutions’ behavior was already visible and, 
because of that, the axiom of rationality was already in question.

Scherer (1980), on the other hand, included price policies, production strate-
gies and advertising, research and development, investment policies and even, 
with incredible realism, legal tactics, in the behavioral field .  The author evi-
dences his attention to the essential components of business, which includes the 
behavior of all market players, in particular, that of company management. 

This tour of F. Scherer’s approach is a tribute to his role in the study of actual 
markets (a role not fully acknowledged). In fact, can you address business eco-
nomics and not have actual markets as the final target? The appearance of the 
so-called New Industrial Organization in teaching and research, whose most 
significant work is that by J. Tirole (1988), recovered the axiom and broke away 
from actual markets, as shown in the author’s assumption (p. 13) that the mar-
ket is well defined and has little interaction with the rest of the economy, invok-
ing the difficulty in defining a market.

You should not infer that theoretical developments are irrelevant to the 
advancement of Industrial Organization, and least of all, that all the author’s 
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later work was not extremely relevant for several fields in economics and 
finance, in close connection with social reality, rather that, because focused on a 
more axiomatic research logic, his work somewhat hindered other approaches to 
industrial organization that developed at the same time.

Herein lies the defense of F. Scherer, whose academic production, never alien-
ated but rather fostered, and due to his pedagogical concerns, developed over 
decades. From his first major book, written in 1970, with the same title as those 
published in 1980 and 1990, a dynamic trilogy with a new edition every decade, 
there is evidence of the author’s concern to adapt to new theoretical approaches 
(and the teaching of the fields in Industrial Organization) and to the growing 
knowledge of actual markets in continuous change. This is shown through his 
attention to the “Basic Conditions” (from which “Public Policy” was eliminated) 
and, not less relevant, through the complete set of objectives he named “Perfor-
mance”.

This tour would be incomplete without a reference to a book (F. Scherer, 1996) 
published after the trilogy, in which the author gives special focus to “Public Pol-
icy”, as well as to some changes to the content of “Performance”, a consequence of 
the author’s observation of American economy at the time. When referring to his 
first book (1970), the author confessed that “To regurgitate what was in my book 
would be incredibly dull both for my students and myself. This dilemma became 
the mother of invention for the term beginning in January 1971. I initiated a new 
undergraduate course that sought to teach “I-O” through a series of in-depth 
industry case studies”, adding that these programs had been the most successful 
in three decades of teaching and concluding that “Blending real-world industrial 
history, theory and policy is a powerful way to convey to students what indus-
trial organization economists know”.

What better link to “Business Economics” than this appeal to the use of case 
studies (there are 9 industries in this book)?

The best example for the last argument on this close connection is Michael 
Porter and his book (M. Porter, 1980). Porter, when introducing his first edition, 
diverted “industrial economist” to the field of corporate strategy. He explained 
the shift as a natural consequence of how his knowledge and research interests 
had evolved. In fact, in that same year, when relevant texts on Industrial (Econ-
omy) Organization were scarce, I bought a set of them, among which those by F. 
Scherer (1980) and by M. Porter (1980).

Scherer’s work, in particular, the versions he named “Performance” not only 
emphasize this connection, but are rather current, as may be acknowledged in 
the topics included: production efficiency and allocation, technological evolution, 
full employment and equity.

It would not be difficult to confirm that this option anticipates, by a few dec-
ades, most of the challenges that the topic Social Responsibility poses to com-
pany behaviour; it is another ‘bridge’ to business economics, and its underlying 
ethical principles. This is in opposition to the neutrality of the competition model 
aimed at maximizing profit unless there are other restrictions, namely, legal, 
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which impose restraints to behavior.  And that is only effective if society itself is 
guided by at least one of those principles.

G. Akerlof and R. Schiller (2015, p. Xi), while recognizing that competitive 
markets are excellent at awarding innovative “heroes”, add that, in unregulated 
free markets, they seldom reward those who do not take advantage of consumers’ 
weaknesses, either psychological or informative. Given the competitive pressure, 
managers that act this way are, generally, substituted by others “with fewer 
more qualms”. But, very realistically, they refer that though “civil society and 
moral norms do place some breaks on such phishing... even firms guided by those 
with real moral integrity usually have to do so in order to compete and to sur-
vive”.

This makes it obvious that the social and economic environment (the “basic 
conditions”) shape the behavior of institutions and their managers, and the 
expression “business is business”, which J. M. Clark mentioned in 1916, becomes 
understandable (not that you necessarily agree with it).

The complex concept of “performance”, which Scherer did not consider static 
but adaptable to circumstances and to theoretical developments , shows that, 
besides the ethical controversies and given the competition (not the incompat-
ibility) among objectives, namely ‘equity’ and ‘full employment’, or ‘equity and 
‘productive efficiency’, or ‘full employment’ and ‘productive efficiency’ (a chal-
lenge for the issue of automation), brings to the forefront all transversality 
and interdisciplinarity required of a “business economics’ approach” which 
Industrial (Economy) Organization had included in its dynamic of theoretical 
and empirical developments in view of the concern with actual market per-
formance.

The motivation for business economics would appear to end here, but there is a 
key area in which the Industrial (Economy) Organization has not been given the 
right amount of weight, either in “Basic Conditions” or in its influence in “Public 
Policy”, or even in behavior – Finance.

And the issue is seminal and trivial! What business can be conducted without 
funds?

Industrial economists have not been oblivious to this issue and its relevance; 
yet we must acknowledge that this key area has been rather ignored, as made 
evident in the continuous development of Sherer’s paradigm (unlike that by J. 
Tirole (2015), who also contributed to this field). This alienation is, after all, the 
result of the separation between research in economics and finance, probably at 
the root of some of the most serious crises we have endured.

A comprehensive and coherent approach to Business Economics can only be 
conducted if this merger takes place in an attempt to better understand how the 
markets function and how their agents behave.

We should refer to J. Tirole’s position (2015), namely in chapters 11 – “À quoi 
sert la finance?” (p. 329-426) and 12 – “La crise financière de 2008” (p. 429-464), 
which starts with a famous and very blunt question on the crisis: “It’s awful. 
Why did nobody see it coming?” (Elizabeth II, Reine d’Angleterre).
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From chapter 11, I take two sentences that reinforce the need for finance to be 
at the core of business economics, both on page 389:

– “Commençons par une évidence: la finance est indispensable à l’économie”
– “Le rôle de l’économiste est d’aider à pallier les défaillances du marché”

At the core is the market (and this core places the role of the economist in 
a somewhat restricted scope), the real object of industrial (economic) organiza-
tion. We cannot admit to financial markets being separate from actual markets, 
because finance is crucial to economics. Evidence of that mutual influence is pro-
vided at the beginning of chapter 12 (p. 425) when the author refers that “la crise 
financière de 2008 a eu um impact majeur sur les populations. La croissance a 
chuté et le chômage a augmenté’’.

Surprisingly, or maybe not, he mentions (p. 482) that we must acknowledge 
that economists had little influence in the time preceding the crisis and that, 
among the factors contributing to that was that university researchers were iso-
lated, “car ils préfèrent souvent se consacrer à la création plutôt qu’à la diffusion 
des connaissances, sans compter que leur renomée académique se construit au 
niveau de leurs pairs et non au niveau des décideurs”. He concluded that (p. 463): 
“In fine l’éthique du chercheur est indispensable”

This is an ethical challenge also mentioned by Ackerlof and Schiller. They 
state that (p. xiii, xiv) “Phishing for phoolsools in financial markets is the leading 
cause of the financial crises that lead to deepest recessions’’.

In this context, the first issue of this journal represents a relevant step towards 
the construction of “Business Economics”, in which finance is given evidence, 
together with topics on economic regulation, industrial economics and financial 
intermediation, discussed in different papers in this first issue. This is a good 
starting point for a journal that aims to integrate different areas included in 
“Business Economics”, both scientific and geographical. In terms of methodolog-
ical approaches, this journal is also open to more theoretical and more empirical 
perspectives, to global models and to case studies, since all may be relevant for 
the “European Review of Business Economics” to be able to become a distinctive 
reference in scientific production leading to a more desirable social performance. 
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ABSTRACT

This paper uses ANOVA and static and dynamic panel regression analyses to investigate 
the capital structure behavior of strongly balanced and matched samples of Polish (PL) 
and Portuguese (PT) nonfinancial firms over the 2011-2019 period. We test for capital 
structure determinants at the firm, industry, and country level, whether firms revert to 
leverage target ratios, and whether euro area affiliation matter in aterms of the cost of 
capital. We found that capital structure is significantly and positively associated with 
financial slack, debt tax shields and growth opportunities, and negatively related to the 
asset tangibility, internal funding, non-debt tax shields, exposure to bankruptcy risk 
and the cost of capital. The magnitude of those relationships is stronger for PT firms on 
the exposure to bankruptcy risk and growth opportunities, but weaker for those firms 
on the cost of capital, sovereign risk, and business cycle. On the relationships with 
financial slack, debt and non-debt tax shields, PL firms exhibit stronger effects. We also 
found that sample firms significantly revert their financial leverage to target leverage 
ratios. Last, results suggest that controlling for sovereign debt risk and business cycles, 
firm leverage is positively influenced by the affiliation with the euro zone. The findings 
are robust to endogeneity issues, and alternative model specifications.

OVER THE PAST DECADES, the balance sheets of the nonfinancial corporate 
sectors around the world, particularly in European Union (EU, hereafter), have 
experienced significant episodes of debt buildup. This long-term trend intensi-
fied with the 2008 financial and the sovereign debt crises, and more recently, 
peaked driven by the ongoing governmental policy responses to the COVID 
19 pandemic (e.g., DeAngelo et al., 2018; European Central Bank, 2017, 2012; 
Bornhorst and Ruiz-Arranz, 2015; Graham et al., 2015; European Commission, 
2013b; Blundell-Wignall, 2012; Kalemli-Ozcan et al., 2012; Roxburgh et al., 2010; 
Kayhan and Titman, 2007).1 
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1 Recent governmental responses to COVID 19 pandemic, propelled debt-to-GDP ratios, on 
average, 20 percent above their levels in the beginning of the current century, and to post-World War 
II levels, creating a debt overhang problem in a number of countries (e.g., Bulow et al., 2020; Kose et 
al., 2020a, 2020b; Rajan, 2020). Kalemli-Ozcan et al., (2019, p. 4) indicate that the «indebtedness of 

mailto:mjcsantos@ucp.pt


European Review of Business Economics 28

The macroeconomic shocks associated with the recent crises in the EU, were 
transmitted to the real economy, imposing non-negligible disruptive impacts on 
the investing and financing activities of the EU’s corporate sectors. Among those 
impacts, the indebtedness wave in some EU countries, became a major source of 
concern, mainly for policymakers, and central bankers, and created the need for 
designing and implementing deleveraging public policies, aiming at mitigating 
and ultimately smoothing down, debt overhang risks (e.g., Kalemli-Özcan et al., 
2019; Crouzet, 2018; Cuerpo et al., 2015; Dobbs et al., 2015; Buttiglione et al., 
2014; Ruscher and Wolff, 2013; Bouis et al., 2013; Roxburgh et al., 2012). 

Findings from recent research suggest that macroeconomic risks, such as the 
business cycle state, monetary policymaking, and the spillovers of governmental 
fiscal and financial policies, were influencing factors of nonfinancial corporate 
sectors’ financing behavior.

Specifically, in the presence of bank-based financial systems, as it is the case 
of most EU countries, the short-term interest rate channel and the sovereign 
debt – banking channel, may have linked financial institutions’ balance sheets 
to sovereign credit risk, affecting the availability, the cost and the timing of rai-
sing capital externally (e.g., Begenau and Salomao, 2019; Antoniou et al., 2008; 
Augustin et al., 2018; Almeida et al., 2017; Foley-Fisher et al., 2016; Bedendo and 
Colla, 2015; Gennaioli et al., 2014; Graham et al., 2014; European Commission, 
2013a; Claessens et al., 2011; Dell’Ariccia et al., 2008). 

In this context, it is of utmost importance to acquire a thorough understan-
ding of the financial disruptions, including debt overhang conditions and credit 
rationing episodes, associated with the recent macroeconomic shocks in EU, and 
their implications in terms of constraining the investment and financing of cor-
porate sectors.

Given the depth, duration and the magnitude of effects of most recent eco-
nomic and financial crises in the EU area, that knowledge is instrumental for 
the adequate design and effective implementation of recovery responses, able to 
limit the adverse effects of the financial disruptive events, to design and imple-
ment deleveraging public policies, and to create prospects for the recovery.

To that end, it is critical examining how nonfinancial firms behaved histori-
cally in meeting their financings needs, controlling for the different factors that, 
at the firm, industry, and country specific level, may have impacted their finan-
cial behavior during the crises (e.g., Bernanke, 2018; Gross and Siklos, 2018; 
Erel et al., 2012; Covas and Den Haan, 2011, 2012; Hackbarth et al., 2006).

Current knowledge about the interactions between macroeconomics and 
finance and their effects on corporate sectors is relatively limited, to a large 
extent, because most studies investigate a single country.

This paper aims at broadening our empirical knowledge on those issues, by 
exploring the particular case of Poland (PL) and Portugal (PT), which were dis-
similarly affected by the most recent financial crises (Blundell-Wignall, 2012).

euro area non-financial corporations, measured as debt liabilities to GDP, increased 30 percentage 
points since 1999 on average, and 90 percentage points for the countries in the periphery”.
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PL and PT share some institutional characteristics. Both are countries affi-
liated with EU, and both have adopted democracy during the last quarter of the 
past century. Economy-wise, they exhibit similar levels of the GDP per head, and 
comparable budgetary conditions (see Table 1 below). Albeit the financial systems 
of the two countries are both similarly developed and bank-oriented, the Por-
tuguese financial system may be a little bit more integrated.2 According to the 
interlinkages and composite measures of systemic risk of the European Systemic 
Risk Board, European Central Bank, banking systems of PT and PL, have com-
mon cross-border consolidated banking claims (European Systemic Risk Board, 
2020).3

However, some dissimilarities between PL and PT, may arguably impact the 
financing behavior of their nonfinancial corporate sectors. Among those dissi-
milarities, is worth noting that PT is a euro area country and PL is not. Addi-
tionally, on average, PT exhibits, during the 2011-2019 period, a public debt-to-
-Gross Domestic Product (GDP) ratio almost 2.5 times larger than PL, albeit 
the relative difference in their budget deficit-to-GDP ratios is not so expressive 
(almost 1.5 times).  

Table 1 
Economic Indicators

Sovereign debt to GDP Fiscal deficit to GDP

PL PT PL PT

2011 54.6% 114.4% 4.96% 7.66%

2012 54.3% 129.0% 3.79% 6.18%

2013 56.4% 131.4% 4.23% 5.11%

2014 51.1% 132.9% 3.65% 7.36%

2015 51.3% 131.2% 2.60% 4.45%

2016 54.2% 131.5% 2.39% 1.94%

2017 50.6% 126.1% 1.49% 2.96%

2018 48.8% 121.5% 0.24% 0.35%

2019 45.7% 117.2% 0.69% -0.08%

2011-19 51.9% 126.1% 2.7% 4.0%
Source: https://sdw.ecb.europa.eu/browse.do?node=bbn3314

The PL and PT status vis-à-vis the affiliation with the European monetary 
area, represents a quasi-natural experiment to study the influence of country’s 

2 PL and PT economies have both bank-oriented financial systems, in which banking loans are 
typically a major source of external financing for the non-financial corporate sectors (e.g., Wiesiołek 
and Tymoczko, 2015; Demirgüç-Kunt and Levine, 1999).

3  The size of the interlinkage «corresponds to the ratio of domestic to total claims of a country’s 
consolidated banking sector. The thickness of the arrows depends on the share of bilateral foreign 
claims in the total claims of the banking sector extending the loans» (European Systemic Risk 
Board, 2020, p. 4). 
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budgetary and sovereign debt relative performance, and the spillover effects on 
non-financial firms’ costs of capital.

To our knowledge, there are no recent comparative research about the struc-
ture and dynamics of both countries’ corporate sectors, specifically, controlling 
financing behavior and its determinants at the firm, industry, country, and 
macroeconomic level.4

In this paper we examine comparatively, the financing behavior of the Polish 
and Portuguese non-financial firms during the period between 2011-2019. 
Namely, we characterize capital structure patterns and determinants, focusing 
on those linked to macroeconomic conditions, which have been somewhat under 
researched. 

For empirical testing purposes, we conducted an analysis of variance (ANOVA), 
and estimated a static panel data model, random and fixed effects, and a partial 
adjustment model, using two strongly balanced and matched samples — PL and 
PT — drawn from the Orbis database, covering the 2011-2019 sample period, 
with 2,878 firms each, and a total of 51,804 testable firm-years.

For that purpose, the investigation is organized around following generic 
research questions. The first, the descriptive characterization of the dynamics 
of corporate capital structures over the past decade. Second, the identification 
of the determinants that, at the firm, industry, and country level, significantly 
account for the financing behavior of Polish and Portuguese sample firms. Third, 
the investigation whether PL and PT firms revert their financial leverage to spe-
cific target leverage ratios. And fourth, exploring whether euro area membership 
matter in terms of the cost of capital of PL and PT comparable nonfinancial 
firms.

We find that PT firms are, on average, significantly more leveraged, and 
exhibit a significantly higher cost of capital and a larger financial slack than 
PL firms. However, PL firms, on average, are significantly more exposed to 
bankruptcy risk, exhibit higher debt tax shields, higher asset tangibility, and 
lower cost of capital, than PT firms. 

Additionally, we also found that sample firms significantly revert their finan-
cial leverage to target leverage ratios. Further, firm leverage is significantly and 
positively associated with financial slack, debt tax shields and market-to-book 
ratio, and negatively related to asset tangibility surrogating for collateralization 
potential, internal funding, non-debt tax shields, exposure to bankruptcy risk 
and cost of capital. The relationships between firm leverage and exposure to 
bankruptcy risk and growth opportunities is stronger for PT firms, while for 
the relationships with financial slack, debt and non-debt tax shields, PL firms 
exhibit stronger effects. The effect on the relationships with the cost of capital, 

4 Recent literature on the Polish and Portuguese’s corporate sectors financing behavior is 
scanty. To our knowledge, most recent studies include Augusto and Mateus (2021), Hartwell and 
Malinowska (2018), Barbosa and Pinho (2016), Cwynar et al. (2016), Antão and Bonfim (2012, 2008), 
Serrasqueiro and Rogão (2009), and Campbell and Jerzemowska (2001).
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sovereign risk and business cycle is weaker for PT firms suggesting that are 
positively influenced by the affiliation with the euro zone.

Results hold across a set of robustness checks including, alternative variable 
specifications and proxies.

The remaining of the paper is structured as follows: The next section discus-
ses relevant theoretical and empirical literature review. Section three describes 
the data and the empirical methodological design. Section four presents and dis-
cusses the results. A summary of conclusions and final remarks closes the paper.

I. Literature Review and Research Questions

The influential irrelevance theorem articulated by Franco Modigliani and 
Merton Miller in their American Economic Review 1958 paper, proved that 
under the perfect capital market setting they specified, the mix of securities a 
firm could optimally issue, is irrelevant to firm value, and to its claimholder’s 
wealth, because both individuals and firms, could engage in ‘homemade leve-
rage’. By implication, it was also shown that financing and investment decisions 
were independent, and internal and external financing were perfect substitutes. 
The theory, however, is in flagrant contrast with the observation of real-world 
firms’ financing behavior.

Albeit its unquestionable analytical elegance, the irrelevance theorem is not 
useful either to explain or predict capital structure behavior of real-world firms, 
which should, according to the theory, exhibit random leverage ratios. 

The observation of capital structures of real-world firms suggests that, in 
the presence of imperfect and frictional financial markets, and incomplete con-
tracting, ceteris paribus, capital structure do matter for firm’s valuation and for 
claimholders’ wealth. Accumulated theoretical and empirical research, provide 
theoretical predictions and empirically based propositions, consistent with the 
conventional wisdom that capital structure matters. Empirical regularities 
documented in that literature, foster our understanding on various dimensions 
of the observed patterns of cross-sectional and time-series of debt-equity choice, 
and their determinants at the firm, industry and country level.5 

According to the trade-off capital structure theory, firms balance the expected 
marginal financial distress costs and debt tax-shield benefits associated debt 
and equity issuance, making firms’ cost of capital an increasing function on 
leverage. The theory implies that firms adjust leverage to target leverage ratios, 
instantaneously and costlessly.6

5 For relatively recent reviews of this literature see, e.g., Graham and Leary (2011) and Parsons 
and Titman (2008).

6 Graham and Harvey (2001) report that 81 percent of firms have a preferred target leverage 
ratio when deciding on capital structure.
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Prior research documents that firm’s leverage tend to be mean reverting to 
industry’s leverage ratios, which, over time, are relatively stable, suggesting that 
industry affiliation may be a relevant factor for capital structure policy. 

The dynamic version of the trade-off theory predicts that firms adjust their 
leverage ratios over time towards their long-run leverage targets ratios, whene-
ver they temporarily deviate from (e.g., Zhou et al., 2016; Frank and Goyal 2009; 
Leary and Roberts, 2005; Kayhan and Titman, 2007).7

In the presence of costly leverage readjustment, a stream of this literature 
suggests that in the presence of leverage adjustment costs, firms seem to follow 
pecking order of financing in reverting to target leverage ratios (e.g., Danis et al., 
2014; Byoun, 2008; Fama and French, 2005).8 

Findings of mainstream literature on capital structure, document cross-sec-
tional and time-series empirical regularities on several determinants of leverage 
ratios at the firm level. Among others, are included, bankruptcy risk, debt and 
non-debt tax shields, position in the life cycle, financial flexibility, asset tan-
gibility, internal funding, target leverage ratio, and growth opportunities (e.g., 
Graham et al., 2015; DeAngelo and Roll, 2015; Graham and Leary, 2011; Frank 
and Goyal, 2009; Kayhan and Titman, 2007). Additionally, macroeconomic con-
siderations, such as the business cycle state, are also shown to influence firms’ 
behavior in raising external capital (e.g., Begenau and Salomao, 2019; Cook and 
Tang, 2010).

Leveraging up, all else constant, elevates costly default risk. Therefore, ratio-
nal capital providers require commensurate premia for increased risk exposure, 
making the cost of capital a positive function on leverage (e.g., Bris et al., 2006; 
Claessens and Klapper, 2005; François and Morellec, 2004; Kahl, 2002).9 

Under the corporate income tax codes prevailing in most market economies, 
debt financing commands a tax advantage over cash flow distributions to resi-
dual claimants, because of the borrowing costs deductibility. This makes the 
expected corporate tax advantage of borrowing, a monotonic declining function 
of leverage, creating a bias towards debt financing (e.g., Graham 2008, 2000). 

Fixed assets depreciations are a perfect substitute of debt tax-shields for 
income tax purposes, creating a link between leverage and asset tangibility. 
However, that relationship is ambivalent. On the one side, the positive linkage 
between asset tangibility and depreciations, and therefore the lower the effect 
on leverage (e.g., Leary and Roberts 2005; DeAngelo and Masulis 1980). On the 

7 Findings of Faulkender et al. (2012), Ovtchinnikov (2010), Huang and Ritter (2009), Lemmon 
et al. (2008), and Flannery and Rangan (2006), provide mixed results on the speed of adjustment 
towards target leverage. 

8 The pecking order theory (POT) predicts that firms’ incremental financing, tend to follow a 
hierarchical pecking order in using and exhausting the available funding sources. Firstly, firms 
use internal funding, subsequently, issue debt until debt capacity, followed by hybrid instruments, 
and lastly external equity. Leverage ratios are function of the levels of profitability, dividend payout 
policy, and the size of the growth opportunity set (Myers, 1984; Myers and Majluf, 1984).

9 See Senbet and Seward (1995) and references cited therein, for a comprehensive survey of this 
literature.
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other side, the positive relation between asset tangibility and assets collatera-
lization potential, suggest the prediction that, ceteris paribus, the higher the 
asset tangibility, the higher the leverage (e.g., Campello and Giambona, 2013; 
Rampini and Viswanathan, 2013; Hall, 2012).10 

Mainstream capital structure theory under imperfect markets is deeply 
interlinked with the argument of atomistic corporate ownership.11 Hence, in 
the presence of specialization in the residual risk-bearing and managerial deci-
sion-making functions, property rights assigned to firm’s residual claimants get 
separated from the control rights delegated to their agents, creating potential 
for costly conflicts of interest. In this framework, conflicts and incentives ari-
sing within principal-agent relationships, arguably influence capital structure 
decision-making, notably in terms of security design, debt maturity and security 
placement choices (e.g., Morellec et al., 2018; Leland, 1998; Jensen and Meckling, 
1976).

Under asymmetric information, the superiorly informed party in a binding 
contract has an incentive to using the informational advantage in her own bene-
fit, at the expense of the inferiorly informed party. The most ubiquitous informa-
tional problems in firm’s financing contracting are associated with risk shifting 
behavior, either in the form of claim dilution or asset substitution, and subopti-
mal capital allocative behavior (e.g., Lemmon and Zender 2019; Halov and Hei-
der 2011; Bharath et al. 2009).

It is well-acknowledged that under widely dispersed ownership, atomistic sha-
reholders lack the incentive and the resources, to engage in monitoring mana-
gerial behavior, and in producing information privately. Contrariwise, under 
concentrated ownership structure with block shareholder(s) in control, have the 
incentive to engage in the production of costly private information.

Ross (1977) signaling model predicts that diffusely held firms when deciding 
on new securities issuance, may convey insiders’ private information about the 
firm’s prospects, to mitigate the deadweight costs of adverse selection (see also 
Heinkel, 1982). The model of Leland and Pyle (1977) predicts that under concen-
trated ownership structures, block residual claimants in control, may signal the 
quality of the firm when issuing debt / equity securities, by abiding or increasing 
her ownership. Under this framework, debt / equity decisions, may become a 
trade-off between raising capital externally, and the allocation of control rights 
associated with debt / equity choices (e.g., Boot and Thakor 2011; Ellul, 2009; 
Cronqvist and Nilsson 2005).

Theoretical arguments and empirical regularities provide support for the pro-
position that firms’ financing behavior exhibits a dynamic pattern of funding 

10 As the tangibility of asset bases vary cross sectionally, and depreciations reduce the marginal 
debt tax shield advantage, leverage inversely related with the magnitude of other tax shields, 
resulting in firms having different capital structures (e.g., DeAngelo and Masulis, 1980).

11 A stream of the corporate ownership literature has documented patterns of concentrated 
ownership in most countries around the world (e.g., Holderness, 2003; La Porta et al., 1999; Franks 
and Mayer, 1997; Holderness and Sheehan, 1988).
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choices as they evolve along their life cycles (e.g., Teixeira and Coutinho dos San-
tos, 2014; Fluck, 2000).

Prior research documents that leverage of specific industries, appear to be 
mean reverting to leverage ratios / ratio, which, over time, seem relatively stab-
le.12 Therefore, cross-sectional distribution of leverage ratios / ratios, is consistent 
with the proposition that industry affiliation may be a relevant factor in capital 
structure choice (e.g., Dang et al., 2014; Elsas and Florysiak, 2011; D’Mello and 
Farhat, 2008; MacKay and Phillips, 2005; Mehrotra et al., 2005). 

Country-specific institutional factors may affect cross-sectional firms’ finan-
cing behavior. Among them, legal system origin and tradition, level of financial 
system development, and investors’ protection laws, are the more relevant for 
capital structure (e.g., Belenzon et al., 2013; Öztekin and Flannery 2012; Alves 
and Ferreira, 2011; Antoniou et al., 2008; La Porta et. al., 2008; Braun and Lar-
rain, 2005). However, we did not include country-specific institutional factors in 
our empirical testing, since a parametric test for the equality of means between 
the Polish and Portuguese index of investors protection from the World Econo-
mic Forum Global Competitiveness of the World Bank, indicated that the means 
were not statistically different.

Recent research provides theoretical and empirical arguments on non-finan-
cial firms’ financing behavior, and their propensity to adjust dynamically their 
capital structures to the prevailing macroeconomic conditions, such as, business 
cycle fluctuations, monetary policies, government’s fiscal and sovereign debt 
policies. Further, the transmission of government fiscal and sovereign debt poli-
cies through the banking and the capital markets channels, may affect the avai-
lability and the cost of funding for the nonfinancial corporate sector (e.g., Fried-
man, 1986). (e.g., Begenau and Salomao, 2019; Augustin et al., 2018; Ippolito et 
al., 2018; Caselli et al., 2016; Graham et al., 2014; Erel et al., 2012; Gilchrist and 
Zakrajšek, 2012; Bhamra et al., 2010; Dell’Ariccia et al., 2008; Hackbarth et al., 
2006; Korajczyk and Levy, 2003; Bernanke and Gertler, 1995).

Findings from prior research suggests that: (i) the transmission of govern-
ment fiscal and sovereign debt policies through the interest rate and sovereign 
debt-banking channels, may affect the availability and the cost of funding for 
the nonfinancial corporate sector; (ii) the presence of a link between macroeco-
nomic risk and the timing of nonfinancial firms funding decisions, with finan-
cially unconstrained firms to time favorable macroeconomic states; (iii) that 
leverage at the economy aggregated level, seems to be counter-cyclical. Contra-
riwise, firm-level leverage tends to be pro-cyclical; and (iv) firms revert towards 
their leverage targets faster in good macroeconomic states relative to bad states. 
Adjustment to leverage preferences tend to be pro-cyclical for more financial 
constrained firms (e.g., Bhamra et al., 2010; Cook and Tang, 2010; Hackbarth et 
al., 2006; Korajczyk and Levy, 2003).

12 According to, e.g., DeMarzo (2019), DeAngelo and Roll (2015) and Dudley (2012), both firm 
leverage and target leverage ratios may vary over time, and consequently the null hypothesis of 
stationarity cannot be excluded.
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II. Data Description and Empirical Implementation

For this empirical investigation we draw data from Bureau van Dijk’s Orbis 
database, to develop two samples of PL and PT firms, for the sampling period 
2011 to 2019. To be included in the samples, firms had to comply the following 
criteria: (i) to be established either in Poland, or Portugal; (ii) to be active for the 
full sampling period; and (iii) all financial service firms, education and regu-
lated utilities were excluded from the sample, for the usual motives. Using the 
above described criteria, we end up with a sample of 22,775 PL firms, and a 
sample of 36,625 PT firms.

To ensure comparability in terms of industry and size, we developed and 
run a tailor-made procedure, to match on a one-to-one basis, the PL and PT 
firms, with strongly balanced panels, in the same 2-digit NACE industry clas-
sification group, with total assets distanced at a maximum distance of 8 per-
centage points. After applying the matching procedure, we end up with two 
samples of 2,878 firms each, and a total of 51,804 testable firm-years.13 In addi-
tion to the self-selection problems, the dynamic nature of the firm’s financing 
behavior is prone to potential endogeneity of explanatory variables. To help 
mitigating endogeneity concerns, we used the system Generalized Method of 
Moments (GMM) estimation method, that provides adequate estimates in the 
likely presence of the equation’s disturbance term being correlated with the 
lagged dependent variable, autocorrelation, fractional and highly persistent 
debt ratios as dependent variables (see, e.g., Flannery and Hankins, 2013; and 
Roberts and Whited).

This empirical investigation is organized around two generic research objecti-
ves. The first, aiming at characterizing and describing firms’ capital structures. 
The second, the identification of the determinants that, at the firm, industry, 
and macroeconomic level, account for the variance in capital structures. 

To comparatively describe and characterize the patterns and regularities of 
the capital structure behavior of samples of PL and PT non-financial firms, we 
conducted, after validating the homogeneity of variance using the Levene’s test, 
an analysis of variance (ANOVA) and Brown and Forsythe’s test.14

To address the second research objective, we regressed, under a static panel 
data model, random and fixed effects, leverage on a vector of capital structure 
determinants, at the firm, industry, and macroeconomic levels.15 In addition, we 
also tested for the hypothesis that firms have target leverage ratios. 

13 See Appendix 1 for the matching procedure description.
14 Conducted to equally sized and matched samples, and valid in relation to the homogeneity of 

variances assumption.
15 The Hausman test was conducted to ascertain which, the fixed or random estimators, was 

more efficient. We also conducted the Modified Wald test for heteroscedasticity, and the Wooldridge 
test for autocorrelation. Under the presence of heteroscedasticity and autocorrelation which may 
bias estimates of coefficients and standard errors, we performed panel-corrected standard errors 
(PCSE) estimators to mitigate potential bias.
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To conduct this testing, we specified our regression model in line with prior 
research (e.g., Flannery and Rangan, 2006; De Miguel and Pindado, 2001), as:

 
 (1)

where Dit denotes the total net debt; Ait the total net assets;  the dependent 
variable, firm i leverage ratio at time t; Xjit, Yjit, and Zjit are vectors of j firm, 
industry, and macroeconomic level characteristics, respectively; it is the error 
term with zero mean and constant variance.

The independent variables included in the vector X were specified as: (i) asset 
tangibility (Tang), measured by tangible fixed assets divided by the net total assets; 
(ii) internal funding (InterFund), proxied by the retained earnings scaled by the net 
total assets; (iii) market-to-book ratio (MtoB) as surrogate for growth opportunities; 
(iv) financial slack (FinSlk), proxied by the debt capacity specified as the difference 
between the ratio of interest expenses in period t+1 to the cost of debt and the total 
net debt at time t, scaled by the net total assets; (v) non-debt tax shields (NDTS), 
measured by the ratio of annual depreciation to total operating costs; (vi) debt tax 
shields (DTS), proxied by the product between interest expenses and income tax 
rate, scaled by the net total assets; (vii) position in the life cycle (Age), proxied by 
firm age measured from the date of its incorporation; (viii) bankruptcy risk (Z score) 
proxied by a modified version of the Altman Original Z-Score for international com-
parisons, using the book value of equity instead of its market value; (ix) cost of capi-
tal (CostCap) (see, e.g., Altman et al., 2019, 2017; Graham et al., 2015; DeAngelo and 
Roll, 2015; Öztekin, 2015; Frank and Goyal, 2009).16

To control for capital structure determinants at the industry level, the vector 
Y included the following independent variables: (i) Industry dummies, specified 
as the 2 digits NACE code surrogating for industry affiliation; and (ii) MedLev, 
the industry total debt-to-total net assets ratio median.

The vector Z of macroeconomic characteristics includes: (i), expansion and 
contraction macroeconomic states (BusiCycle), proxied by a business cycle indi-
cator published by the OECD, the Composite Leading Indicator (CLI) for Euro-
pean economies (e.g., Zhu and Zhu, 2014; Cook and Tang, 2010);17 (ii) country’s 
sovereign risk (SovRisk), surrogated by the ratio of outstanding sovereign debt 
to GDP, drawn from the Global Debt Database of the International Monetary 
Fund.18 We also included Year_Dummies.

16 See Appendix 2 for more details on the determinant’s specification for the variables used in 
the second research question empirical testing.

17 We specified macroeconomic expansion states (ExpansionState), as a dummy variable with 
the value 1 when the change in CLI between t and t-1 is higher than 0.25; the macroeconomic 
contraction states (ContractionState), specified as a dummy variable with the value 1 when the 
change in CLI is lower than 0.25; the macroeconomic stagnation states (StagnationState), specified 
as a dummy variable with the value 1 when the change in CLI is between -0.25 and 0.25.

18 https://www.imf.org/external/datamapper/GG_DEBT_GDP@GDD/PRT/POL, accessed on the 
June 1st, 2020.

https://www.imf.org/external/datamapper/GG_DEBT_GDP@GDD/PRT/POL
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We also included in our regression model interaction effects between a dummy 
variable euro area affiliation (specified as, 1 for Portugal and 0 otherwise) and 
explanatory variables at the firm and macroeconomic levels (such as, the cost 
of capital, the business cycle and sovereign risk), exhibiting the sensitivity of 
leverage to that explanatory variables at the firm affiliation with the euro area.

To control for growth opportunities, we used the market-to-book ratio, MtoB, 
specified as firm’s equity market value to its book value, both referred to time 
t. Firm’s equity fair value was estimated using the standard steady-state Gor-
don model. Equity cash flows, were estimated as the algebraic sum of the EBIT 
of period t, depreciation of period t, net interest expense of period t, change in 
net capital expenditures between time t and t-1, change in outstanding net debt 
between time t and t-1, change in working capital between time t and t-1, and 
taxes of period t.

We estimated the expected constant growth rates of cash flow for equityhol-
ders, as the product of the industry median reinvestment rate over the sampling 
period by the return on assets for period t and firm i (see, Damodaran, 2011). 
Reinvestment rates at the firm level can be negative, reflecting temporary phe-
nomena of lumpy capital expenditures, or volatile working capital allocations. 
Under the presumption of stable industry’s technological conditions, industry 
medians of the components of industry reinvestment rates should be stationary. 
Therefore, equity cash flow growth rates were estimated using the historical 
medians of industry reinvestment rates. It was also assumed that the book value 
of debt is an unbiased estimator of its market value.

To estimate the cost of equity, we used the standard Capital Asset Pricing 
Model (CAPM) (Brotherson et al., 2013; Graham and Harvey, 2001). Since the 
firm’s equity betas cannot be estimated either by textbook statistical or eco-
nometric methods because our two samples include a limited number of listed 
firms, we followed the ‘bottom-up’ approach to estimate those betas.

The asset beta was estimated as the coefficient of variation of the operating 
cash flow (e.g., Kale et al., 1991). For that purpose, we grouped firms according 
to the two-digit NACE code, and estimated industry asset betas as the total net 
assets weighted average of individual asset betas. Equity betas were estimated 
using Hamada’s (1972) procedure.

The market risk premium for Portugal was drawn from Dimson et al. (2017, p. 
39). For Poland, we used the market return on a portfolio of European equities 
provided in Dimson et al. (2017, p. 49). The market risk premium for Poland was 
estimated deducting the annual average yield of Polish 10-years maturity sove-
reign bonds, for the 2011-2019 period.

Firms’ average annual cost of outstanding debt was estimated using their 
year-on-year debt book values and interest expenses.

To answer the research question whether firms have target leverage ratios, 
under the assumption that transaction costs may prevent immediate adjustment 
to a firm’s target leverage, we estimated a partial adjustment model of the firms’ 
actual financial leverage ratio towards its target within each time period (e.g., 
Huang and Ritter, 2009; D’Mello and Farhat 2008; Flannery and Rangan, 2006).



European Review of Business Economics 38

Based on the assumption of a constant partial adjustment, the regression 
model was specified as (see Byoun, 2008):

 
 (2)

where  denotes the target adjustment coefficient, measuring the relevance of 
the transaction costs and is assumed to be sample-wide constant and inversely 
related to adjustment costs; dt denotes the time specific effects; vi the firm speci-
fic effects that are not directly observable; and it the error term.

According to equation (2), managers take ‘action’ to close the gap between 
where they are  and where they intend to be  

in terms of leverage level.

III. Results

Results on samples characteristics in terms of data distribution by industry, 
exhibited in table 2, shows that all major non-financial industries are represen-
ted in both PL and PT firms’ samples, before and after applying the matching 
procedure, with an emphasis on wholesale and retail trade and manufacturing, 
which represent 49.75 percent of the firms in the PL sample, 42.12 percent in the 
PT sample, and 55.08 percent in both PL and PT matched samples.

Table 2 
Industry distribution

The industry classification was based on the NACE Rev. 2’s main section.

Industry Number 
of firms 
in PL 

sample

% Number 
of firms 
in PT 

sample

% Number of 
firms in the 

matched 
sample of PL 
and PT firms

%

Wholesale and Retail Trade 6,298 27.65% 10,303 28.13% 1,802 31.31%

Manufacturing 5,032 22.09% 5,122 13.98% 1,368 23.77%

Professional, Scientific and 
Technical Activities

3,313 14.55% 4,819 13.16% 972 16.89%

Construction 1,681 7.38% 3,543 9.67% 254 4.41%

Agriculture, Forestry and 
Fishing

1,160 5.09% 1,722 4.70% 484 8.41%

Transportation and Storage 1,129 4.96% 1,986 5.42% 224 3.89%

Water Supply; Sewerage, Waste 
Management and Remediation 
Activities

970 4.26% 388 1.06% 140 2.43%
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Industry Number 
of firms 
in PL 

sample

% Number 
of firms 
in PT 

sample

% Number of 
firms in the 

matched 
sample of PL 
and PT firms

%

Human Health and Social Work 
Activities

912 4.00% 2597 7.09% 208 3.61%

Accommodation and Food Service 
Activities

618 2.71% 2608 7.12% 160 2.78%

Administrative and Support 
Service Activities

542 2.38% 1937 5.29% 12 0.21%

Information and 
Communications

402 1.77% 583 1.59% 22 0.38%

Electricity, Gas, Steam and Air 
Conditioning Supply

354 1.55% 115 0.31% 82 1.42%

Other Service Activities 129 0.57% 499 1.36% 6 0.10%

Mining and Quarrying 128 0.56% 113 0.31% 20 0.35%

Sports, Amusement and 
Recreation Activities

107 0.47% 290 0.79% 2 0.03%

22,775 36,625 5,756

PL and PT firms’ samples exhibit similar industry structures, with some 
exceptions, e.g., for the accommodation and food service activities with a higher 
percentage of firms in the PT than in PL sample, and inversely for the coal, gas, 
and electricity production higher in PL than in PT. The lower number of PL 
firms with available data in the dataset when compared to PT firms, may be 
explained by a later transition of Poland to a market economy.

Results on the one-way ANOVA, and Brown-Forsythe test, reported in Table 
3, document that pair-wise comparisons exhibit statistically significant differen-
ces at the 1 percent level, between leverage and capital structure determinants 
for PL (non-euro area) vis-à-vis PT (euro area) firms’ samples.

Table 3 
Summary statistics, ANOVA and Brown-Forsythe test for differences 

between PL firms’ and PT firms’ samples
Table presenting summary statistics for both samples one for PL firms and another of comparable 
PT firms, consisting Panel A of 25,902 firm-year observations each from the 2011 to 2019 Orbis 
files, in a total of 51,804 firm-year observations, Panel B for the sampling period 2011-2013, 
and Panel C for the sampling period 2014-2016. This table reports: the number of observations 
(N), mean, median, standard deviation (StdDev); and analysis of variance (ANOVA) and Brown-
Forsythe test to compare euro area (PT) and non-euro area (PL) firms’ statistical difference on the 
variables considered in the empirical design. Brown and Forsythe’s test for equality of variance 
uses more robust estimators of central tendency. The variables are: Debt_Ratio (book leverage) 
measured by the ratio of total bet debt, including debt of both long-term and short-term maturities 
net of cash holdings, to total net assets; industry median leverage (MedLev); asset tangibility 
(Tang); internally generated funding (InterFund); growth opportunities (MtoB); financial slack 
(FinSlk); non-debt tax shields (NDTS); positioning in life cycle (Age); bankruptcy risk (Z score); debt 
tax shields (DTS); cost of capital (CostCap); macroeconomic risk (BusiCycle); and sovereign risk 
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(SovRisk). *** indicates that the population mean, and median ranks differ significantly between 
euro area and non-euro area firms at 1 percent level.

Panel A: Period 2011-2019

Panel A: PL Firms Sample Panel B:  PT Firms Sample

Variable N Mean Median StdDev N Mean Median StdDev ANOVA Brown-
Forsythe

Debt_Ratio (%) 25,564 52.76 54.67 20.62 25,679 58.43 61.12 21.17 5.67*** 11.98***

MedLev (%) 25,902 52.38 55.89 11.85 25,902 60.39 61.21 6.78 8.01*** 6073.55***

Tang (%) 25,564 58.28 59.39 23.53 25,679 42.93 39.77 27.13 -15.35*** 605.28***

InterFund (%) 22,686 3.37 2.00 3.92 22,801 3.41 1.72 4.14 0.04 1.44

MtoB 22,671 3.24 1.45 4.35 22,790 2.26 0.92 3.20 -0.98*** 877.61***

FinSlk (%) 5,210 22.44 10.71 0.30 6,272 68.63 22.23 1.20 46..19*** 672.64***

NDTS (%) 25,238 5.70 2.73 7.02 25,338 13.29 4.39 22.15 7.59*** 2545.51***

Age 25,902 21.59 19.00 11.39 25,902 25.18 22.00 13.64 3.59*** 907.29***

Z score 22,482 2.71 2.39 1.53 22,779 1.95 1.65 1.29 -0.76*** 519.26***

DTS (%) 17,791 0.34 0.22 0.38 23,323 0.26 0.12 0.33 -0.08*** 217.42***

CostCap (%) 17,703 4.19 4.09 1.05 23,322 4.63 4.27 1.74 0.44*** 3196.68***

BusiCycle 25,902 100.08 100.10 0.79 25,902 100.07 100.49 1.66 -0.01*** 3208.35***

SovRisk 25,902 51.87 51.27 3.14 25,902 126.15 129.04 6.47 74.28*** 7612.44***

Panel B: Period 2011-2013

Panel A: PL Firms Sample Panel B: PT Firms Sample ANOVA

Variable N Mean Median StdDev N Mean Median StdDev

Debt_Ratio (%) 8,634 55.50 58.03 20.24 8634 61.93 65.02 20.47 6.43***

MedLev (%) 8,634 55.54 60.71 11.31 8634 64.44 66.21 5.15 8.90***

Tang (%) 8,634 58.66 59.24 23.55 8634 42.70 39.59 27.18 -15.96***

InterFund (%) 5,756 4.17 3.13 4.15 5756 2.86 1.14 3.92 -1.31***

MtoB 5,756 3.15 0.59 4.71 5756 1.68 0.56 2.80 -1.47***

FinSlk (%) 1,807 26.17 12.89 31.72 2167 66.65 23.52 116.14 40.48***

NDTS (%) 8,472 5.72 2.66 7.19 8469 13.55 4.60 22.39 7.83***

Age 8,634 18.88 16.00 11.46 8634 22.49 19.00 13.67 3.61***

Z score 5,723 2.73 2.37 1.60 5742 1.83 1.50 1.29 -0.90***

DTS (%) 5,309 0.49 0.39 0.42 7694 0.35 0.22 0.38 -0.15***

CostCap (%) 5,309 4.43 4.37 1.12 7694 6.00 5.97 1.80 1.57***

BusiCycle 8,634 99.65 99.65 0.22 8634 98.44 98.49 1.86 -1.21***

SovRisk 8,634 55.06 54.56 0.93 8634 124.96 129.04 7.53 69.89***

Panel C: Period 2014-2016

Panel A: PL Firms Sample Panel B: PT Firms Sample ANOVA

Variable N Mean Median StdDev N Mean Median StdDev

Debt_Ratio (%) 8,634 53.00 54.82 20.15 8634 58.38 61.18 20.80 5.38***

MedLev (%) 8,634 52.94 57.98 11.08 8634 60.60 61.56 6.05 7.66***

Tang (%) 8,634 59.11 60.70 23.26 8634 42.90 39.46 27.08 -16.21***

InterFund (%) 8,634 2.69 1.04 3.62 8634 3.51 1.89 4.16 0.82***

MtoB 8,634 3.53 1.71 4.49 8634 2.45 1.08 3.34 -1.09***

FinSlk (%) 1,480 23.41 10.89 31.03 1925 72.32 23.92 123.33 48.91***

NDTS (%) 8,521 5.82 2.82 7.09 8494 12.99 4.37 21.74 7.17***
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Panel C: Period 2014-2016

Panel A: PL Firms Sample Panel B: PT Firms Sample ANOVA

Variable N Mean Median StdDev N Mean Median StdDev

Age 8,634 21.54 19.00 11.24 8634 25.13 22.00 13.52 3.59***

Z score 8,593 2.65 2.33 1.50 8630 1.92 1.63 1.27 -0.72***

DTS (%) 5,347 0.36 0.26 0.35 7559 0.27 0.14 0.33 -0.09***

CostCap (%) 5,347 4.12 4.04 0.96 7559 3.98 3.89 1.09 -0.14***

BusiCycle 8,634 100.81 100.99 0.38 8634 100.67 100.49 0.34 -0.14***

SovRisk 8,634 52.18 51.27 1.43 8634 131.88 131.51 0.77 79.70***

Specifically, empirical evidence document that PT firms are, on average, sig-
nificantly more leveraged than PL firms, exhibiting a mean (median) leverage 
ratio of 58.43 percent (61.12 percent) and PL firms of 52.76 percent (54.67 per-
cent), statistics which are, respectively, 10.75 and 11.80 percent significantly 
higher for PT firms. Accordingly, similar differences in leveraging are also exhi-
bited at the industry level. These results are also documented for both sampling 
periods 2011-2013 and 2014-2016.

Empirical findings show that age mean (median) are significantly higher for 
PT than for PL firms, 25.18 (22.00) and 21.59 (19.00) years, respectively, sugges-
ting that the role on economic transformation had by firms whose countries of 
their fiscal domicile joined the European Union, although being manifested in 
both PL and PT, happened first in PT than in PL (which joined later the Euro-
pean Union).

Our estimates also indicate that firm financial slack is significantly higher 
for PT than for PL firms, and that the exposure to bankruptcy risk is signi-
ficantly higher for PL than for PT firms. It is also noteworthy that PL firms 
exhibit significantly higher mean market-to-book of 3.24 than PT firms of 2.26. 

Additionally, our findings indicate that firm debt tax shields are significantly 
higher for PL than for PT firms, mean of 0.34 percent and 0.26 percent, while 
PT firms denote significantly higher non-debt tax shields than PL firms with 
median of 4.39 percent and of 2.73 percent, respectively. Results for both 2011-
2013 and 2014-2016 sampling periods are consistent with the differences repor-
ted above.

Higher non-debt tax shield in PT firms is accompanied by a significantly lower 
asset tangibility than in PL. The average values (medians) are as follows: 42.93 
(39.77) percent and 58.28 (59.39) percent, respectively. 

On the cost of capital, PT firms document, on average, a significantly higher 
cost than PL firms, exhibiting a mean (median) of 4.63 percent (4.27 percent) 
and PL firms of 4.19 percent (4.09 percent), statistics which are, respectively, 
10.50 and 4.40 percent significantly lower for PL firms. When splitting the sam-
ple in the periods 2011-2013 and 2014-2016, PT firms continue to exhibit signi-
ficantly higher cost of capital than PL firms for the first period coincident with 
the sovereign debt crisis however, for the second period coincident with economic 
and financial assistance programs, PT firms document a significantly lower cost 
of capital than PL firms.
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The mean (median) business cycle values for both samples in the analyzed 
periods are very similar. Contrariwise, for the sovereign debt-to-GDP ratio, PT 
firms exhibit mean (medians) more than twice as high as in PL firms, 126.15 
(129.04) percent in PT and 51.87 (51.27) percent in PL. 

Results document differences not statistically significant between the two 
samples of firms for the variable internal funding, for the 2011-2019 sampling 
period, exhibiting PT firms an average of 3.41 percent and PL 3.37 percent. 
However, for the 2011-2013 sampling period, PL firms show significant higher 
internal funding while for the 2014-2016 sampling period were PT firms exhibi-
ting significant higher internal funding. 

Regression results on the determinants of capital structure at the firm, indus-
try, and macroeconomic levels, for joint and independent samples of PL and PT 
firms, are reported in table 4.

Columns 1 to 4, include fixed and random effects baseline results, excluding 
macroeconomic regressors. Results indicate that both PL and PT firms revert 
leverage to target leverage ratio (MedLev) documented by positive and statis-
tically significant coefficients of 0.3611 and 0.2221, respectively. However, the 
effect of reverting to target leverage ratio on a firm leverage is not significantly 
different between the two groups of firms. In addition, the coefficients on asset 
tangibility (Tangt) (-), internal funding (InterFund) (-), market-to-book ratio 
(MtoB) (+), financial slack (FinSlk) (+), non-debt tax shields (NDTS) (-), debt tax 
shields (DTS) (+), position in the life cycle (Age) (-), bankruptcy risk (Z score) (-), 
and cost of capital (CostCap) (-) also exhibit expected signs.

Results on the relationship between the cost of capital and firm leverage indi-
cate that a percentage point increase in the cost of capital is associated with a 
0.91 to 1.11 percentage point decrease in a firm leverage ratio. Although, the cost 
of capital effect on a firm leverage is not significantly different between PL and 
PT firms.

Findings also document that PT firms exhibit a negative and significantly 
higher effect of the bankruptcy risk on the leverage ratio than PL firms, with 
a 6.35 and 4.41 percentage point decrease, respectively. These results indicate 
that a higher bankruptcy risk, associated with higher probability of default and 
unfavorable financial status, have a negative impact on the leverage ratio for 
both PT and PL firms, of which the former is potentially subject to a close control 
regarding the bankruptcy risk and its impact on the leverage level.

It is also worth noting that despite the significantly positive association 
between a firm financial slack and its leverage ratio, PL firms exhibit a signifi-
cantly larger effect of financial slack on firm leverage than PT firms, 2.83 and 
0.18 percentage point increase, respectively. Additionally, results indicate a sig-
nificantly negative effect of internal funding on firm leverage however, this effect 
is not significantly different between PL and PT firms. These findings suggest 
that the positive relationship between financial slack and the leverage level is 
more ‘critical’ for PL firms, whereas the inverse relationship between internal 
funding and leverage is potentially not influenced by euro area affiliation.
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Table 4 
Parameter estimates from panel regression on the determinants of 

leverage ratio for joint and independent samples of PL and PT firms
This table reports the results obtained from estimating Eq. (1). OLS coefficients are presented. The 
data are drawn from the 2011 to 2019 Orbis files. Columns 1 to 5, report estimators using fixed 
effects (FE), random effects (RE), and panel-corrected standard errors (PCSE). Values enclosed 
in parentheses are the t (for the fixed effects model) or z (for both the random effects and PCSE 
models) statistics for coefficients. *, ** and *** indicate significance of the coefficients at the 10, 
5 and 1 percent levels, respectively. Wald test indicates the p-values for the test of the null that 
regression coefficients, including the one on the interaction effects, are zero. Modified Wald test for 
heteroscedasticity. Wooldridge test for autocorrelation. The Hausman test to compare the efficiency 
of the fixed and random estimators.

1 2 3 4 5

(FE) (RE) PL (FE) PT (FE) (PCSE)

MedLev 0.2841*** 0.5047*** 0.3611*** 0.2221*** 0.5390***

(10.22) (31.35) (6.97) (6.70) (18.77)

Tang -0.0009 -0.0433*** 0.0424** -0.0123 -0.0865***

(-0.09) (-6.15) (2.20) (-1.11) (-10.15)

InterFund -0.2577*** -0.2695*** -0.2027*** -0.2718*** -0.2551***

(-12.33) (-13.25) (-5.41) (-10.82) (-8.39)

MtoB 0.0021*** 0.0027*** 0.0018*** 0.0025*** 0.0042***

(8.63) (11.32) (4.77) (8.00) (13.31)

FinSlk 0.0028*** 0.0039*** 0.0283*** 0.0018* 0.0060***

(2.68) (3.83) (4.75) (1.72) (4.23)

NDTS -0.0747*** -0.1086*** -0.2523*** -0.0615*** -0.0918***

(-5.04) (-9.45) (-4.67) (-4.06) (-7.10)

Age -0.0049*** -0.0005*** -0.0016* -0.0072*** -0.0004**

(-8.78) (-6.83) (-1.84) (-9.42) (-2.50)

Z score -0.0550*** -0.0566*** -0.0441*** -0.0635*** -0.0642***

(-37.99) (-47.11) (-19.27) (-33.69) (-38.16)

DTS 0.0107*** 0.0388*** 0.0304*** -0.0047 0.0672***

(3.06) (12.40) (5.53) (-1.03) (15.33)

CostCap -0.0091*** -0.0111*** -0.0083*** -0.0104*** -0.0174***

(-11.15) (-15.60) (-4.19) (-11.15) (-6.75)

CostCap x EuroArea -0.0155***

(-5.35)

EuroArea -0.3280***

(-2.91)

BusiCycle_Contraction -0.0190**

(-2.44)

BusiCycle_Contraction x 
EuroArea

0.0253***

(2.92)

SovRisk -0.0082***

(-5.06)
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1 2 3 4 5

(FE) (RE) PL (FE) PT (FE) (PCSE)

SovRisk x EuroArea 0.0076***

(6.85)

Constant 0.7238*** 0.5040*** 0.5397*** 0.8535***

(24.48) (44.92) (11.36) (21.82)

Hausman 704.62***

Observations 9,625 9,625 3,615 6,010 9,625

R-squared 0.3586 0.3423 0.3267 0.3964 0.6397

Industry_dummies No No No No Yes

Year_dummies No No No No Yes

Wald test 0.000 0.000 0.000 0.000 0.000

Heteroskedasticity test 6.0e+34*** 9.0e+37*** 1.2e+35***

Wooldridge test 124.90*** 45.16*** 79.35***

On the effect of growth opportunities on leverage, empirical findings document 
that this relationship is significantly higher for PT firms than for PL firms, with 
a 0.25 vs 0.18 percentage point increase, respectively. For both PL and PT firms, 
results are consistent with the prediction that higher growth opportunities may 
intensify the need for more funding, with growing firms expecting higher future 
financial incomes being potentially less subject to funding constraints.

Results on the relationship between the asset tangibility and the leverage ratio 
document a significantly positive coefficient for PL firms and a non-significant 
negative for PT firms. Results indicate that for the latter the fixed assets depre-
ciations may potentially reduce the marginal debt tax shield advantage lowering 
the benefit of leveraging, whereas for the former asset tangibility increase the 
collateralization potential with a positive impact for leveraging purposes. Fur-
thermore, these findings are consistent with the prediction of ambivalent results 
between asset tangibility and firm leverage, documented by the differences exhi-
bited for PL and PT firms.

Still related with the asset tangibility, findings also show that for PL firms 
an increase in debt tax shields is associated with an increase in firms leverage, 
while this effect is not statistically significant for PT firms. On the relationship 
between non-debt-tax shields and firm leverage, results document significantly 
negative coefficients, with PL firms exhibiting a significantly larger effect of 
NDTS on firm leverage than PT firms, 25.23 and 6.15 percentage point decrease, 
respectively. These findings indicate that the effects of the asset tangibility, and 
debt and non-debt tax shields have a higher impact on firm leverage for the PL 
firms than for the PT firms.

Internal funding exhibits a statistically significant negative impact on the 
debt of firms in both samples although the effect is not significantly different 
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between PL and PT firms. Increased self-financing reduces indebtedness in all 
firms in all estimated models. A similar relationship was observed for the age 
of firms. 

Empirical findings provide support for the proposition that firms leveraging is 
significantly influence by their life cycles, being this effect significantly higher 
for PT firms than for PL firms (0.72 and 0.16 percentage point decrease, respec-
tively), with the former exhibiting higher age mean and suggesting that more 
advanced stages of life cycles negatively impact their leveraging.

Results reported in table 4, column 5, include additional regressors on macroe-
conomic level determinants of capital structure, and interaction effects between 
a euro area affiliation dummy variable and explanatory variables. Specifically, 
the sensitivity of firm leverage to the cost of capital at the firm affiliation with 
the euro area exhibits a significant negative coefficient. Our findings document 
that the effect of a change in the cost of capital on a firm leverage ratio is stron-
ger for euro area affiliated firms than for non-affiliated firms. A 1 percentage 
point increase in the cost of capital is associated with a 1.74 basis point decrease 
in the leverage ratio of PL firms, and an even higher decrease of 3.29 percentage 
point for PT firms.

Findings document that the effect of a change in the sovereign risk on a firm 
leverage ratio is smaller for euro area affiliated firms than for non-affiliated 
firms. A 1 percentage point increase in the sovereign risk is associated with a 
0.82 percentage point decrease in the leverage ratio of PL firms, and a lower 
decrease of 0.06 percentage point for PT firms.

On the effect of the business cycle on firm leverage, a change to a macroecono-
mic contraction stage of the business cycle is associated with a 1.90 basis point 
decrease in the leverage ratio of PL firms, and causes an increase of 0.63 per-
centage point for euro area affiliated firms. Therefore, the relationship between 
a contraction business cycle and firm leverage is positively influenced by euro 
area membership.

Additionally, using dynamic panel data estimators to mitigate methodological 
problems to which capital structure research is prone, such as endogeneity, we 
provide additional evidence on the determinants of leverage ratio, namely that 
both PL and PL firms revert their financial leverage towards their preferred 
targets. These results are documented on table 5, namely by the positive and 
statistically significant coefficients exhibited on the variables lagged leverage 
ratio and industry median/ target leverage ratio.
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Table 5 
Parameter estimates from panel regression on the determinants of 

target debt ratio for both PL and PT firms’ samples – Eq. (2)
This table reports the results obtained from estimating Eq. (2). Blundell and Bond (1998) system 
GMM coefficients are presented. The data are drawn from the 2011 to 2019 Orbis files. Values 
enclosed in parentheses are the t statistics. *, ** and *** indicate significance of the coefficients at 
the 10, 5 and 1 percent levels, respectively.

PL Firms Sample PT Firms Sample 

Leverage (t-1) 0.7455*** 0.6743***

(8.24) (14.04)

MedLev 0.1239** 0.1090***

(2.08) (2.97)

Tang -0.0589*** -0.0312***

(-3.91) (-4.61)

InterFund -0.0799 0.0284

(-1.03) (0.89)

MtoB 0.0043*** 0.0048***

(8.61) (14.72)

FinSlk -0.0084 0.0013

(-1.44) (1.50)

NDTS -0.1204*** -0.0606***

(-4.02) (-6.60)

Age -0.0002 -0.00004

(-0.99) (-1.39)

Z score -0.0254*** -0.0485***

(-6.91) (-13.23)

DTS 0.0166** 0.0132***

(2.23) (3.52)

CostCap -0.0039** -0.0084***

(-2.02) (-3.29)

Business_Cycle_Expansion 0.0019 -0.0116***

(0.30) (-2.93)

Business_Cycle_Contraction 0.0202** -0.0038

(2.11) (-0.81)

SovRisk 0.0024* -0.0017***

(1.69) (-3.79)

Observations 3,003 5,229

Industry_dummies Yes Yes

Year_dummies Yes Yes

Overall, regression results indicate that ‘standard’ determinants on the finan-
cing behavior at the firm and industry levels are similarly relevant factors for 
capital structure choice of both PL and PT firms. Namely, empirical findings 
document that PL and PT firms both revert their leverage ratios to preferred 
targets, suggesting that industry affiliation is a relevant factor for the capital 
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structure of both groups of firms. Additionally, results suggest that the leverage 
ratio of PL firms is significantly more influenced by financial slack, debt and 
non-debt tax shields than PT firms, whereas the financial leverage of the latter is 
significantly more impacted by growth opportunities and exposure to bankrup-
tcy risk. Both cost of capital and internal funding effects on a firm leverage are 
not significantly different between PL and PT firms, being the latter effect not 
statistically significant on the dynamic model for PT firms These results are 
consistent regarding the use of static or dynamic panel data estimators. Results 
on the macroeconomic level determinants of capital structure, and interaction 
effects suggest that that euro area membership, with its post-crisis monetary 
policies with potential effects in, e.g., unlocking bank lending, may smooth both 
the effects of the macroeconomic conditions and the cost of capital on firms’ leve-
raging behavior. Furthermore, our findings also document that the explanatory 
power of a regression model including additional determinants of capital struc-
ture at industry and macroeconomic levels, and interaction effects of euro area 
membership, is almost 2 times larger than that including only the ‘standard’ 
determinants on the financing behavior. Therefore, our results also contribute to 
mitigate misspecification problems due to potential omitted variables.

A. Robustness Checks
To check the robustness of our regression results, we used an alternative spe-

cification for the explanatory variable target leverage ratio included in our empi-
rical model. On this vein, we estimated the target leverage ratio from the fitted 
values obtained through a cross-sectional regression were firm and industry 
characteristics were regressed on the observed debt ratio, using the following 
specification (e.g., e.g., Dang et al., 2014; Elsas and Florysiak, 2011; Antoniou et 
al., 2008; Byoun, 2008):

 
 (2)

where 
 
the target leverage. Additionally, we winsorized at the top and 

bottom 5 percentile, all variable distributions.
Results of the performed robustness check, reported in table 6, are mainly con-

sistent with those discussed above, in terms of coefficient signs, magnitude, and 
statistical significance. Withal, some issues merit comments, as follows. Both PT 
and PL firms continue exhibit reversion of their leverage ratios toward preferred 
targets. The financial slack and debt tax shields capital structure determinants 
of PL firms remain exhibiting higher impact on financial leverage than for PT 
firms, whereas the exposure to bankruptcy risk of PT firms continues showing 
higher influence on leveraging. However, results on the relationship between the 
leverage ratio and internal funding exhibit now a higher effect for PL than for 
PT firms, and the inverse is documented for the effect of non-debt tax shields 
on the leverage ratio. The cost of capital effect on a firm leverage remains not 
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significantly different between PL and PT firms, a result that now is also exhi-
bited for the relationship between growth opportunities and leveraging.

Table 6 
Parameter estimates from panel regression on the determinants 

of leverage ratio– using an alternative measure of target 
leverage ratio for Eq. (1)

This table reports the results obtained from estimating Eq. (2). OLS coefficients are presented. 
The data are drawn from the 2011 to 2019 Orbis files. *, ** and *** indicate significance of the 
coefficients at the 10, 5 and 1 percent levels, respectively. Values enclosed in parentheses are the z 
(PCSE models) statistics for coefficients.

PL Firms Sample PT Firms Sample

MedLev 0.5948*** 0.5023***

(7.13) (7.56)

Tang -0.0567*** -0.0352***

(-3.42) (-3.37)

InterFund -0.2835*** -0.0803*

(-3.06) (-1.85)

MtoB 0.0015** 0.0013**

(2.44) (2.46)

FinSlk 0.0172** 0.00007

(2.09) (0.05)

NDTS -0.0413 -0.0760***

(-0.87) (-4.82)

Age -0.0014*** -0.0011***

(-4.17) (-5.51)

Z score -0.0222***
(-6.13)

-0.0434***
(-9.22)

DTS 0.0237***
(2.73)

0.0078
(1.08)

CostCap -0.0068**
(-2.33)

-0.0164***
(-6.39)

BusiCycle_Expansion 0.0290***

(5.87)

BusiCycle_Contraction 0.0435*** 0.0712***

(3.51) (8.01)

SovRisk 0.0046*** 0.0044***

(5.09) (9.32)

Observations 3,615 6,010

Wald-Statistic 7,082.17*** 25,181.71***

R-squared 0.6007 0.7040

Industry_dummies Yes Yes

Year_dummies Yes Yes
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IV. Summary and Conclusions

The paper explores different dimensions of the financing behavior of PL and 
PT’s non-financial firms over the period 2011-2019. Namely, we investigate capi-
tal structure determinants at the firm, industry and macroeconomic level, inclu-
ding the cost of capital and the presence of leverage target ratios.

Univariate and ANOVA results document that PT firms are significant more 
leveraged, exhibit higher costs of capital and larger financial slacks than PL 
firms. Otherwise, PL firms are more exposed to bankruptcy risk, exhibit higher 
debt and non-debt tax shields, asset tangibility, and larger growth opportuni-
ties. For cost of capital purposes, findings suggest that the higher exposure to 
bankruptcy risk of PL firms, with potential impact on a higher required credit 
risk premium, is compensated by higher debt and non-debt tax shields. 

A dynamic-panel data analysis suggests that both PL and PT firms revert 
their financial leverage to industry-specific target leverage ratios, suggesting 
that industry affiliation is a relevant factor for the capital structure.

Results of panel data, fixed and random effects, regression indicate that leve-
rage for both PL and PT firms, is significantly and positively associated with 
financial slack, debt tax-shields, and growth opportunities, and is negatively rela-
ted to asset tangibility, internal funding, non-debt tax-shields, bankruptcy risk 
and cost of capital. Capital structure determinants at the firm level, are similarly 
relevant factors for both PT and PL firms. However, the magnitude of its impacts 
on leveraging differs by country and by determinant.  A percentage point increase 
in each capital structure determinant is associated with a percentage increase or 
decrease in a firm leverage ratio (see Table 7 below). For both PL and PT firms, 
the determinates of the financing behavior that exhibit higher magnitude on leve-
rage are non-debt tax shields, followed by the exposure to bankruptcy risk, asset 
tangibility, debt tax shields and financial slack, respectively. The determinants 
that show lower magnitude impact on leveraging, among both samples of PT and 
PL firms, are growth opportunities and firms age proxying position in life cycle.

Table 7 
Magnitude of Capital Structure Determinants Impact on Leveraging

Panel A: PL Firms Sample Panel B:  PT Firms Sample
Firm Level Capital structure 

Determinants 
Tang 4.24 -
InterFund -0.20 -0.27
MtoB 0.18 0.25
FinSlk 2.83 0.18
NDTS -25.23 -6.15
Age -0.16 -0.72
Z score -4.41 -6.35
DTS 3.04 -
CostCap -0.83 -1.04
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Further, the relationships between firm leverage and financial slack, debt and 
non-debt tax shields are stronger for PL firms, while for the relationships with 
exposure to bankruptcy risk and growth opportunities, PT firms exhibit stron-
ger effects. The effects of the cost of capital, sovereign risk and business cycle 
on firm leverage are weaker for PT firms, suggesting that the influence of euro 
zone membership.

Results also suggest that euro area membership may help mitigating both 
the effects of the macroeconomic conditions and the cost of capital on PT firms’ 
leverage behavior.
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Appendix I – Matching Procedure

Most corporate finance decisions are taken self-selecting from preferred choi-
ces of decision-makers. Under self-selection, subsets of the population OLS/GLS 
estimators may no longer be consistent (e.g., Li and Prabhala, 2007). 

Two main approaches to address self-selection problems, can be used: (i) 
the Heckman baseline model for self-selection, and models generalizing the 
Heckman selection procedure (e.g., switching regressions and structural self-se-
lection models); and (ii) matching models (Heckman, 1977, 1979).

Matching models hold the assumption that unobserved private information 
is irrelevant to outcomes, contrasting with self-selection models. If a corporate 
finance decision is made through an exogenous process, the impact of the uno-
bserved private information on the outcome may be irrelevant and the dimen-
sion-by-dimension matching models may be more accurate for the estimates. 
However, matching on several firm characteristics poses difficulties, such as: 
the exactly matching of firm characteristics; and dimensionality of the matches 
when raise the dimensions to be matched.

Therefore, we developed and applied a tailor-made matching procedure aiming 
at mitigating the self-selection problem. The matching process comprises of bui-
lding a control group as an ‘image’ of the main group, which reports similar 
characteristics (variables), given the idea that unobserved characteristics do not 
justify significant differences between the two samples.

The matching procedure was conducted using Power BI MS-Excel add-in, 
through the following steps: (i) the first step, to ensure that for each Polish firm 
in sample 1, a comparable Portuguese firm, belonging to the same industry, 
based on a 2-digit NACE classification code, exists in sample 2; (ii) to ensure the 
best match in terms of size, a maximum distance of 8 percent between the total 
assets of the Polish firms and of the Portuguese firms, belonging to the same 
2-digit NACE classification group, was considered.
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Appendix II – Determinant’s specification

Determinants Variables Specification

Bankruptcy risk Z score 1.2*(Working_Capital/Total_Assets)+1.4*(Retained_
Earnings/Total_Assets)+3.3*(EBIT/Total_
Assets)+0.6*(Book_Value_Equity/Book_Value_Total_
Liabilities)+1*(Sales/Total_Assets)

Debt tax shields DTS (Interest expense*income tax rate)-to-Total_Assets 

Non-debt tax shields NDTS Depreciation-to-operating_costs

Asset tangibility Tang Fixed_assets-to-Total_assets

Internal funding InterFund Retained_earnings-to-Total_assets

Financial slack FinSlk Debt_capacity((Interest_Expenses_t+1/kD)-(Leverage_t))-
to-Total_Assets

Position in life cycle Age Age since date of incorporation

Growth opportunities MtoB Market-to-Book

Cost of capital CostCap Rf: annual average yield of Portuguese and Polish 
maturity 10-year sovereign_bonds;
Market_Risk_Premium: for Portugal was drawn from 
Dimson et al.; for Poland, the market return on a 
portfolio of European equities provided in Dimson et al. 
deducting the annual average yield of Polish maturity 
10-year sovereign bonds;
Equity betas: estimated using Hamada’s (1972) to lever 
industry asset betas;
Cost of Debt: Interest_Expenses/Financial_Debt
Tax rate: Taxation/Earnings_Before-Taxes

Industry affiliation Industry NACE code at 2 digits

Target leverage ratio MedLev Industry Total_Debt-to-Total_net_Assets median

Macroeconomic risk BusiCycle Expansion, contraction and stagnation states, based 
on a business cycle indicator published by the OECD, 
the Composite Leading Indicator (CLI) for European 
economies

Euro area affiliation Dummy: 1 for Portuguese firms; 0 otherwise

Sovereign risk SovRisk Country Sovereign_Debt-to-GDP
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ABSTRACT

This paper presents a systematic review of the literature on financial literacy and 
savings. A total of 183 articles published between 2005 and 2019 were analysed. The 
review relied on hybrid methods, namely, descriptive, semantic network and narrative 
analyses. The lexical analysis of the articles’ abstracts identified 11 themes: financial 
literacy, financial literacy measurement, correlates, savings, savings type, financial 
education, target group, theories, personal finance, financial preparation and financial 
inclusion. The findings include avenues for future research.

SAVING CAN BE VIEWED AS A POSITIVE FINANCIAL BEHAVIOR (Orga-
nization for Economic Co-operation and Development [OECD], 2016) that trans-
lates into financial wellbeing for individuals and households. Long-term savings 
offer opportunities to engage in regular consumption throughout people’s life 
cycle, and short-term or emergency savings provide purchasing power protection 
in the event of income shocks (Mahdzan and Tabiani 2013). Various studies have 
analyzed the factors that influence individuals’ saving behavior and highlighted 
the role of financial literacy (e.g., Cupák, Kolev and Brokešová 2019; Pak and 
Chatterjee 2016; Ramalho and Forte 2019), which has an important function in 
financial decision making, especially given financial systems’ increasing com-
plexity (Potrich, Vieira and Mendes-Da-Silva 2016). People must acquire not only 
financial knowledge but also the ability and confidence to apply this expertise 
when making financial decisions (Huston 2010). Increasing financial literacy 
is part of governments and international organizations’ agendas (OECD 2016), 
and this topic has received increasing attention within the academic community 
(Pak and Chatterjee 2016).

This paper presents a systematic review of the literature on financial literacy 
and savings. More specifically, the following research questions are addressed:

1.  What are academics’ main contributions to the study of financial literacy 
and savings?

2.  What are the main methodological approaches used in research on finan-
cial literacy and savings?

* Brochado is from the ISCTE – Instituto Universitário de Lisboa and DINÂMIA’CET – ISCTE, 
Centre for Socioeconomic and Territorial Studies. Mendes is from CMVM – Comissão do Mercado de 
Valores Mobiliários and CICEE – Centro de Investigação em Ciências Económicas e Empresariais. 
The opinions expressed in this article are those of the authors, not necessarily reflecting the official 
positions of the CMVM. The original version of this paper (in Portuguese) has been accepted for 
publication in Cadernos do Mercado de Valores Mobiliários (forthcoming).
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3.  What are the main themes analyzed within the field of financial literacy 
and savings?

4.  What avenues for future research remain to be explored?

I. Methodology

This systematic literature review analyzed published papers identified by 
a search for the terms ‘financial literacy’ and ‘saving’ in keywords, titles and 
abstracts listed in the Scopus database. The selected articles are available in 
English in journals covering the areas of ‘business, management and accoun-
ting’ or ‘economics, econometrics and finance’. A total of 183 articles published 
between 2005 and 2019 were found by using the following query: TITLE-ABS-
-KEY (‘savings’ AND ‘financial literacy‘) AND (LIMIT-TO (DOCTYPE, ‘ar‘) OR 
LIMIT-TO (DOCTYPE, ‘re‘)) AND (LIMIT-TO (LANGUAGE, ‘English‘)) AND 
(LIMIT-TO (SRCTYPE, ‘j‘) AND (LIMIT-TO (SUBJAREA, ‘ECON‘) OR LIMIT-
-TO (SUBJAREA, ‘BUSI‘)).

A spreadsheet was created with the following information on each paper: arti-
cle title, year, abstract, keywords, authors, authors’ affiliation and journal. The 
approach adopted was a systematic review based on hybrid methods that combi-
ned descriptive, semantic network and narrative analyses. The descriptive analy-
sis revealed the studies’ evolution by journals, authors, keywords, geographic 
scope and main methods. Next, a content analysis of the articles was performed 
using Leximancer, a software application that automatically extracts semantic 
networks from qualitative data. This software has been used in previous sys-
tematic literature reviews (e.g., Crofts and Bisman 2010; Lima et al., 2021) to 
generate concept maps based on the co-occurrence of words present in abstracts. 
The present semantic analysis identified the main themes in the abstracts and 
explored the relationships between key themes. The narrative analysis produced 
a description of the main themes included in the Leximancer concept map.

II. Results

A. Descriptive Analysis
Research on the relationship between financial literacy and savings is a relati-
vely recent topic in the academic literature. Half of the 183 articles under analy-
sis were published between 2016 and 2019, and approximately 20 percent of the 
papers were published in 2019, appearing overall in 109 different journals. Eight 
journals account for 28 percent of the studies: Journal of Pension Economics and 
Finance, Journal of Consumer Affairs, International Journal of Bank Marke-
ting, International Journal of Consumer Studies, Journal of Family and Econo-
mic Issues, Journal of Financial Counseling and Planning, Economics and Socio-
logy and Journal of Banking and Finance. The database consulted registers 425 
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different authors, of whom 393 authors (co)authored only one article. The two 
most productive scholars in this field are A. Lusardi of the George Washington 
University School of Business, in Washington, DC, and O.S. Mitchell of the Uni-
versity of Pennsylvania’s Wharton School, in Philadelphia, PA – both located in 
the United States (US). 

Only 10 articles discuss conceptual and/or theoretical studies. The majority of 
the 173 empirical research papers targeted only one country (161 studies), and 
only 12 adopted a cross-country approach. The articles cover a wide geographical 
area including 63 different countries. The countries focused on by the largest 
number of studies are the US (43 studies), India (17), Australia (15), Germany 
(13), Malaysia (13), the Netherlands (12), the United Kingdom (9), Israel and Italy 
(6) and France, Ghana, Slovakia and Sweden (5).

The empirical research using regression analysis to examine savings’ link 
with financial literacy adopted a variety of econometric methods. These inclu-
ded, among others, structural equation modelling (Potrich, Vieira and Men-
des-Da-Silva 2016), partial least squares path modelling (Zulaihati, Susanti 
and Widyastuti 2020), regression analysis (Lusardi and Mitchell 2011; Sekita 
2011), instrumental regression (Bucher-Koenen and Lusardi 2011; van Rooij, 
Lusardi and Alessie 2012), logistic regression/logit regression (Heckman and 
Hanna 2015; Pak and Chattwejww 2016, de Cecco and Estache 2016; Nguyen 
et al. 2017), probit models (Babiarz and Robb 2014; Mahdzan and Tabiani 2013; 
Murendo and Mutsonziwa 2017) and ordinal regression (Brounen, Koedijk and 
Pownall 2016; Loke 2016). The cited studies gathered primary data by develo-
ping questionnaires (e.g., Murendo and Mutsonziwa 2017; Potrich, Vieira and 
Mendes-Da-Silva 2016) and secondary microdata with instruments such as the 
OECD’s financial literacy questionnaire (Loke 2016; Ramalho and Forte 2019), 
the National Financial Capability Study in the US (Henager-Greene and Cude 
2016; Pak and Chatterjee 2016) and the Survey of Living Preferences and Satis-
faction (Bucher-Koenen and Lusardi 2011; Sekita 2011).

B. Semantic Analysis
A content analysis of the 183 articles’ abstracts using Leximancer identified 

14 themes, which were further collapsed into 11 themes (see Figure 1): 

1.  The financial literacy theme includes the concepts of financial (knowledge), 
literacy, significant (topic), level, self-efficacy and training.

2.  The theme of financial literacy measurement contains the perceived (know-
ledge), actual (expertise), survey, development, attitude, data, self-control, 
behaviour, self-confidence and knowledge concepts.

3.  The ‘correlates’ theme encompasses the concepts of demographic(s), econo-
mic (factors) and psychographic(s). 

4.  The ‘savings’ theme includes the concepts of savings, risk, preferences, 
decisions, regular (deduction), investment and planning.

5.  The theme of savings type contains the emergency, voluntary (deduction), 
intention, return, retirement and pension concepts.
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6.  The theme of financial education includes the concepts of education, pro-
gramme, impact, money and management.

7.  The target group theme comprises the concepts of students, children, adults 
and young (individuals).

8.  The ‘theories’ theme covers the theory and model concepts.
9.  The theme of personal finance contains the household, budgeting, life cycle 

and wealth concepts.
10.  The preparedness theme includes the concepts of preparedness, capabi-

lity, income and information.
11.  The inclusion theme comprises the inclusion and capability concepts.

Figure 1. 
Conceptual Map (Number = 183 Abstracts)
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C. Narrative Analysis

C.1. Financial Literacy
According to Huston (2010), financial literacy’s definition has evolved from merely 
being knowledgeable about financial matters (i.e., understanding) to integrating 
additionally the ability to apply knowledge to daily financial decisions (i.e., use). 
Huston (2010, 306) defines financial literacy, more specifically, as ‘measuring 
how well an individual can understand and use personal finance-related infor-
mation’. This concept is related to individuals’ ability to obtain, understand and 
evaluate the information needed to make practical personal finance decisions 
(Xue et al. 2019). The OECD (2016) states that financial literacy is people’s capa-
city to use the knowledge and skills they acquire. This conceptual model thus 
involves three dimensions: financial knowledge, attitudes and behavior (OECD/
International Network on Financial Education [INFE] 2011). 

Empirical research has found that financial literacy is associated with short- 
and long-term financial behavior. Individuals with high levels of financial lite-
racy are more likely to make good choices regarding savings and low indebted-
ness levels. For example, this kind of literacy is positively related to intentions 
to save for retirement (Bongini and Cucinelli 2019), savings over the previous 
12 months (Mahdzan and Tabiani 2013) and financial preparation for income 
shocks (Loke 2016).

C.2. Financial Literacy Measurement
The literature reveals a lack of consensus on how to operationalize and measure 
financial literacy (Ramalho and Forte 2019; Xue et al. 2019). Many studies asses-
sed financial literacy based on observed financial knowledge. This one-dimensio-
nal view highlights the importance of a correct understanding of financial con-
cepts (Boisclair, Lusardi and Michaud 2017; Cupák, Kolev and Brokešová 2019; 
Jappelli and Padula 2015; Lusardi and Mitchell 2011; Van Rooij, Lusardi and 
Alessie 2012). Observed financial knowledge can be subdivided into basic know-
ledge about topics such as compound interest, inflation, time value of money and 
monetary illusion and advanced knowledge about topics such as asset risk, lon-
g-term return, volatility and diversification (Nguyen et al. 2017; Potrich, Vieira 
and Mendes-Da-Silva 2016). Other research (Zulaihati, Susanti and Widyastuti 
2020) measured perceived knowledge through self-confidence. A third group of 
studies simultaneously considered current knowledge and perceived knowledge 
as indicators of financial literacy and determinants of saving behavior (Babiarz 
and Robb 2014). 

In addition, the literature discusses the relationship between current and 
perceived knowledge, with an emphasis on two scenarios. First, limited obser-
ved knowledge and extensive perceived expertise contribute to overconfidence. 
Second, broad observed knowledge and restricted perceived expertise result in 
underconfidence (Ramalho and Forte 2019), so under- and overconfidence are 
behavioral biases that can influence financial behavior. Pak and Chatterjee 
(2016) focused on both observed and perceived knowledge and measured financial 
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literacy’s impact on savings (i.e., emergency and retirement) for the study’s entire 
sample and overconfidence group. 

The literature has also discussed financial literacy’s multidimensional role 
and analysed the relationships between the three dimensions mentioned pre-
viously (see section C.1). For instance, the model proposed by Potrich, Vieira 
and Mendes-Da-Silva (2016) and Ramalho and Forte (2019) incorporates current 
financial knowledge, perceived financial knowledge and financial attitude as 
antecedents of financial behavior. Potrich, Vieira and Mendes-Da-Silva (2016) 
compared three models with different relationships between the components of 
financial literacy, behavior, knowledge and attitude and concluded that finan-
cial knowledge and attitude are correlated with and mutually predict financial 
behavior. Murendo and Mutsonziwa (2017) applied a multivariate approach to 
measuring financial literacy, including financial attitude, confidence and know-
ledge.

C.3. Demographic, Psychographic and Socioeconomic Correlates
Different econometric models developed regarding financial literacy and savings’ 
relationship include a diverse set of explanatory and/or control variables. These 
include, among others, demographic and socioeconomic variables such as gender, 
age, household size, qualifications, marital status, income and/or wealth and 
employment status (Bongini and Cucinelli 2019; Cupák, Kolev and Brokešová 
2019; Heckman and Hanna 2015; Lachance 2014). Other variables incorporated 
in models are risk tolerance (Brounen, Koedijk and Pownall 2016; Nguyen et 
al. 2017), attitudes, subjective norms, perceived control (Bongini and Cucinelli 
2019), self-confidence, underconfidence (Ramalho and Forte 2019), institutional 
factors (Heckman and Hanna 2015) and cognitive, connotative and affective fac-
tors (Kerry 2018).

C.4. Savings
Saving is recognised as a positive financial behaviour that leads to families’ 
improved wellbeing in the short and long term (Babiarz and Robb 2014; OECD 
2016). Savings facilitate balanced consumption throughout individuals’ life cycle 
and maintain purchasing power regardless of income shocks due to unemploy-
ment, disability, unanticipated medical expenses or the costs entailed by purcha-
sing a home or car (Heckman and Hanna 2015).

C.5. Savings Type
Researchers have considered different time horizons when focusing on savings. 
Boisclair, Lusardi and Michaud (2017); Cupák, Kolev and Brokešová (2019); 
and de Cecco and Estache (2016) studied retirement savings, and Bongini and 
Cucinelli (2019) analysed students’ intention to save for retirement. Other 
investigations have examined emergency savings (Babiarz and Robb 2014; 
Henager-Greene and Cude 2016; Loke 2016; 2017a; 2017b), which are usually 
defined as savings that can cover individuals’ typical expenses for three mon-
ths (Babiarz and Robb 2014). Nguyen et al. (2017), in turn, focused on regular 



Savings and Financial Literacy: A Selected Review 65

saving habits, while Murendo and Mutsonziwa (2017) included savings over the 
previous 12 months when measuring people’s savings. Brounen, Koedijk and 
Pownall (2016) identified individuals who save as those willing to sacrifice their 
present wellbeing to ensure specific results in the future. Henager-Greene and 
Cude (2016) and Pak and Chatterjee (2016) examined both long-term (i.e., reti-
rement) and short-term savings (i.e. emergency). Finally, Murendo and Mut-
sonziwa (2017) applied the concept of ‘savings portfolio’, which includes formal 
(i.e., savings in financial institutions) and informal savings (i.e., non-institu-
tional mechanisms).

C.6. Financial Education
Governments have sought to design more efficient approaches to increasing 
financial literacy through financial education (Potrich, Vieira and Mendes-Da-
-Silva 2016). This education is a process in which individuals develop a deeper 
understanding of financial products, key concepts, primary risks and skills that 
facilitate decisions about ways to manage personal finances successfully. Finan-
cial education contributes to financial literacy (Yong, Yew and Wee 2018), namely, 
how the relevant knowledge and skills can be applied (Potrich, Vieira and Men-
des-Da-Silva 2016). Clark et al. (2014) concluded that training employees in reti-
rement planning increases their intention to continue discounts for retirement 
plans. Financial education programmes have been developed for different target 
groups and educational levels (Potrich, Vieira and Mendes-Da-Silva 2016).

C.7. Target Groups
The majority of empirical research on financial literacy and savings have relied 
on representative adult samples (Cupák, Kolev and Brokešová 2019; Ramalho 
and Forte 2019). Other studies have analysed students (Bongini and Cucinelli 
2019; de Cecco and Estache 2016; Potrich, Vieira and Mendes-Da-Silva 2016), 
millennials (Yong, Yew and Wee 2018), groups with higher-than-average finan-
cial literacy such as teachers (Zulaihati, Susanti and Widyastuti 2020) and US 
Federal Reserve System collaborators (Clark et al. 2014).

C.8. Theories
Various empirical research projects have been inspired by the life-cycle model 
of consumption and savings (Modigliani and Brumberg 1954) and consumption 
function (Friedman 1957). Based on the life-cycle theory, Fernández-López et al. 
(2010) suggests that the amount of savings increases with age. The financial lite-
racy process was also analyzed from a behavioral perspective (Bongini and Cuci-
nelli 2019; Yong, Yew and Wee 2018). In addition, the theory of planned behavior 
(TPB) (Ajzen 1991; 2002) assumes, in this context, that behavioral intentions are 
influenced by three variables. These are subjective norms (i.e., social pressures 
to engage in behaviours), attitudes (i.e., subjective evaluations of favorable or 
unfavorable behavior) and perceived behavioral control (i.e., perceptions of indi-
viduals’ ability to engage in behaviors). Croy, Gerrans and Speelman (2010) fur-
ther examined intent to save for retirement using a modified version of the TPB 
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model, which includes the original base variables, as well as the importance of 
planning, preparation for planning and risk tolerance. 

Beverly et al. (2008) developed a model tested most recently by Heckman and 
Hanna (2015), which assumes that saving behavior are influenced by two types 
of variables – individual and institutional. The former variables are economic 
resources and needs (i.e., income and expenses), social networks (i.e., peer-re-
lated incentives to save or not), financial literacy (i.e., knowledge of financial 
concepts and products) and psychological variables. Institutional factors are 
based on institutional theory, which assumes that ‘individuals and households’ 
saving behavio[u]r is shaped by the institutional processes through which saving 
occurs’ (Beverly and Sherraden 1999, 463). Related studies have identified seven 
institutional factor dimensions: access, security, incentives, information, facili-
tation, expectations and limits (Heckman and Hanna 2015).

C.9. Personal Finances
Regarding personal finances, the OECD (2019) suggests that researchers need 
to analyse the following financial behavior: budgeting, savings, purchases, pay-
ments, choice and selection of financial products, objectives and control. Saving 
is considered a positive behavior because it offers families a more stable con-
sumption pattern throughout members’ life cycle. Savings thus allow families 
to maintain their quality of life during periods of economic crisis or to deal 
with income shocks associated with unemployment, disability or retirement 
(Heckman and Hanna 2015).

C.10. Financial Preparedness
Loke (2016) investigated families’ financial preparedness for shocks. Various 
unplanned events (i.e., illness, disability, unemployment and loss of income) can 
require families to reorganize their finances. Some events that trigger shocks 
may not be covered by insurance or social security systems. If families do not 
have the resources and liquidity to cope with shocks, they can incur excessive 
debt, so financial preparation is related to emergency funds. The literature 
reports that families are prepared for income shocks if they have resources that 
cover three months or more of normal expenses – without a loss of quality of life. 
If families can only cover 1 to 3 months (i.e., less than 1 month), their prepared-
ness is considered to be moderate or weak (Loke 2016).

C.11. Financial Inclusion
Financial inclusion has been measured in terms of not only access to and use 
and quality of banking services but also the existence of bank accounts, savings 
and bank loans (Lyons and Kass-Hanna 2019). The OECD (2016) defines finan-
cial inclusion as the continued promotion of all population segments’ access to a 
wide variety of financial products and services through innovative approaches, 
including financial education. Financial literacy has, therefore, been positively 
associated with financial inclusion (Verma and Kumari 2016).



Savings and Financial Literacy: A Selected Review 67

III. Conclusion

This study sought to answer four research questions by conducting a systematic 
review of the literature on savings and financial literacy published until the end 
of 2019. Regarding the first question (i.e., What are academics’ main contribu-
tions to the study of financial literacy and savings?), 183 papers were published 
in 109 different Scopus-indexed journals by 425 different authors. With respect 
to the second question (i.e., What are the main methodological approaches used 
in research on financial literacy and savings?), approximately 93 percent of the 
above studies relied on empirical research. While studies focused on 63 coun-
tries, the most frequently chosen countries were the US, India, Australia, Ger-
many, Malaysia and the Netherlands. Empirical research that related different 
saving behavior to levels of financial literacy applied different methodologies in 
terms of data sources (i.e., primary vs secondary), type of savings studied and 
measured, approach to measuring financial literacy, control variables and eco-
nometric methods. 

Concerning the third research question (i.e., What are the main themes analy-
zed within the field of financial literacy and savings?), a lexical analysis of the 
articles’ abstracts identified 11 different themes: financial literacy, financial lite-
racy measurement, correlates, savings, savings type, financial education, target 
group, theories, personal finance, financial preparation and financial inclusion. 
The last research question focused on the potential for future research (i.e., what 
avenues of research remain to be explored?). In terms of methodology, 9 out of 
10 empirical studies were carried out within a single country. Future research 
could capitalize on the OECD’s common methodology developed for studies with 
cross-country designs. 

In addition, researchers need to identify the channels by which financial lite-
racy is translated into savings. Endogeneity in financial literacy as reflected by 
econometric models should also continue to be addressed. The variables used in 
self-assessments of savings can further be complemented with a conceptual fra-
mework that incorporates individuals’ specific circumstances and needs. 

Another issue on which future research should focus is biases (i.e., underconfi-
dence vs overconfidence) – especially whether these affect financial literacy and 
savings’ relationship. Studies based on TPB using explanatory psychographic 
variables could further reveal the relative importance of variables such as atti-
tudes, subjective norms and perceived controls. Financial education also needs 
to be examined more broadly to cover both psychographic areas and financial 
knowledge. Various researchers have found a positive connection between finan-
cial literacy and savings, and many governments are committed to developing 
financial literacy programs. Future work should thus evaluate specific programs 
designed to meet different market segments’ financial literacy needs.
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ABSTRACT

Algorithms play an increasingly important role in economic activity, as they become faster 
and smarter. Together with the increasing use of ever larger data sets, they may lead to 
significant changes in the way markets work. These developments have raised concerns 
not only over the right to privacy and consumers’ autonomy, but also on competition. 
Infringements of antitrust laws involving the use of algorithms have occurred in the past. 
However, current concerns are of a different nature as they relate to the role algorithms 
can play as facilitators of collusive behavior in repeated games, and the role increasingly 
sophisticated algorithms can play as autonomous implementers of firms’ strategies, as they 
learn to collude without any explicit instructions provided by human agents. In particular, 
it is recognized that the use of ‘learning algorithms’ can facilitate tacit collusion and lead 
to an increased blurring of borders between tacit and explicit collusion. Several authors 
who have addressed the possibilities for achieving tacit collusion equilibrium outcomes 
by algorithms interacting autonomously, have also considered some form of ex-ante 
assessment and regulation over the type of algorithms used by firms. By using well-known 
results in the theory of computation, I show that such option faces serious challenges to 
its effectiveness due to undecidability results. Ex-post assessment may be constrained as 
well. Notwithstanding several challenges faced by current software testing methodologies, 
competition law enforcement and policy have much to gain from an interdisciplinary 
collaboration with computer science and mathematics.

Keywords: Collusion, Antitrust, Algorithms, Finite Automaton, Turing Machine, 
Church-Turing Thesis, Halting Problem, Recursiveness, Undecidability.
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I. Introduction

Algorithms have played an increasingly important role in economic agents’ deci-
sion making and in economic activity in general1. They have been present in 
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Sousa Ferro, João S. Lopes, Javier García-Verdugo, Mariana Tavares, Pierluigi Sabbatini, and 
Joseph Harrington for their comments and suggestions. E-mail: joaoeduardogata@gmail.com. This 
is a slightly updated version of my Working Paper No. 077-2019, March 2019, ISSN 2184-108X, and 
my article in the “Revista de Concorrência e Regulação”, Year 10, Vol. 39, pp. 45-73, July/Sept 2019. 
An earlier version of this paper is also available on the SSRN platform.

This paper is my sole responsibility and represents my own views. Its contents do not necessarily 
represent the opinions and views of third persons or entities, unless expressly noted.

1 An ‘algorithm’ can be defined as a finite sequence of instructions, expressed in a precise 
manner and based upon a certain alphabet, such that, when confronted with a question of some 
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some markets and industries for a long time: in finance and banking, insurance, 
airlines, food retail, e-commerce, and in many other industries. However, their 
use is becoming widespread, especially across more advanced economies, namely 
in e-commerce and in the definition and implementation of pricing strategies in 
general, as algorithmic pricing software becomes increasingly affordable even 
to smaller businesses2. Moreover, algorithms are becoming faster and smarter 
which, together with the increasing use of ever larger data sets by market par-
ticipants, may lead to significant changes in the way markets work3.

The use of algorithms by suppliers and consumers can both benefit and hurt 
consumer welfare4. For example, by reducing information and transactions costs, 
e.g., by making widely available product comparison sites, they allow disposable 
income to go further, enabling more consumers to consume more and make bet-
ter choices. On the other hand, through the use of ever increasing big data sets on 
individual consumers’ habits and behavioral patterns, algorithms can increase 
the scope for personalized pricing by suppliers, leading to a larger appropriation 
of consumer surplus, even if such personalized pricing may render price collusion 
less attractive and more difficult to sustain in equilibrium.

These developments have been raising some concerns not only over the rights 
to privacy and consumers’ autonomy, but also over the way markets work and on 
the level of competition they can sustain.

Infringements of antitrust laws involving the use of algorithms have occurred 
in the past. As an example, recall the Airline Tariff Publishing Case, dealt with 
by the US Justice Department and settled with a consent decree in March 1994, 
eight major US airlines colluded to raise prices and restrict competition in the 
airline industry. Collusion was sustained through the transmission of relevant 
information via the Airline Tariff Publishing Company (ATPCO), such as infor-
mation on ‘first and last ticket dates’ and on ‘first and last travel dates’5. 

kind and carried out in the most literal  minded way, will invariably terminate, sooner or later, 
with the correct answer. Notice that this does not constitute a mathematical definition. There is 
no agreed upon mathematical definition of ‘algorithm’. Sometimes the term ‘effective procedure’ is 
used instead of the term ‘algorithm’.

2 Amazon, Google, Microsoft and other companies supply off-the-shelf machine learning 
solutions and computing capability – see, E. Calvano et al. (2018a). On algorithmic pricing see e.g. 
OXERA (2017).

3 As pointed out by Petit (2017), a common thread to the emerging literature on Antitrust and 
Artificial Intelligence Literature (AAI), is to describe the increasing use of algorithms on markets 
as a ‘game changer’.

4 On the use of algorithms by consumers, and its effects on markets and welfare, see Gal & 
Elkin-Koren (2017).

5 As reported in the March 18th, 1994, issue of The New York Times, «Anne K. Bingaman, 
Assistant Attorney General in charge of the antitrust division, said the airlines used the Airline 
Tariff Publishing system “to carry on conversations just as direct and detailed as those traditionally 
conducted by conspirators over the telephone or in hotel rooms. Although their method was novel, 
their conduct amounted to price-fixing, plain and simple,” she said». According to S. Borenstein 
(2004), «While an agreement among competitors to fix prices is per se illegal, computer technology 
that permits rapid announcements and responses has blurred the meaning of “agreement” and has 
made it difficult for antitrust authorities to distinguish public announcements from conversations 
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In the more recent US v. David Topkins Case, a US District Court ruled that 
Title 15, US Code, Section 1, had been violated. David Topkins apparently had 
coded an algorithm that enabled him and his co-conspirators to agree to fix the 
prices of certain posters sold in the US through Amazon Marketplace6.

In December 2015, a UK citizen was indicted for an allegedly similar price fix-
ing strategy applied to posters sold through the online site Amazon Marketplace. 
The indictment, unsealed on December 4th and originally filed in the Northern 
District of California on August 27th, 2015, names the UK citizen Daniel Aston 
and his company named ‘Trod’, doing business as ‘Buy 4 Less’, as conspiring to 
fix prices for online posters sales from September 2013 to January 2014. Accord-
ing to Aston’s indictment, he used commercially available algorithm-based pric-
ing software to fix the prices of posters sold on Amazon Marketplace7. 

In the Eturas Case (Case C-74/14), the European Court of Justice (CJEU) dealt 
with concerted practices between travel agents through the use of an online plat-
form. The alleged coordination would have taken place via an online travel book-
ing system (E-turas, owned by Eturas) used by more than 30 travel agents in 
Lithuania. The Lithuanian Competition Council (LCC) imposed fines on Eturas 
and these 30 travel agencies for applying a common cap on discounts applicable 
to services provided through the Eturas online booking platform. The discount 
cap was communicated to the agencies through an internal messaging system 
in the form of an amendment to the platform terms and conditions. It was then 
implemented by Eturas using technical means8.

Online platforms may facilitate an unlawful cooperation between platform 
users without involving their direct contact. These examples may involve the 
use of ‘adaptive algorithms’, to borrow a terminology used in E. Calvano et al. 
(2018a)9.

The greatest concerns recently expressed in the literature on competition law 
and policy relate: (i) to the role algorithms in general can play as facilitators of 

among competitors» – See also J. Klein (1999). The Airline Tariff Publishing system is the property 
of the Airline Tariff Publishing Company (ATPCO) a corporation owned by several airlines, formed 
to serve as agent for those owners (and for other airlines or vendors) to file and publish tariffs and 
related products. It operates as a clearinghouse for distribution of fare change information. At least 
once a day ATPCO produces a compilation of all industry fare change information and sends the 
computer file, containing thousands of fare changes, to a list of recipients that includes all major 
airlines and the computer reservations systems operating in the US – see S. Borenstein. 

6 Ruling by the US District Court, Northern District of California, San Francisco Division, April 
2014. 

7 For this case involving Daniel Aston, see MLex, 26 Feb 2016.
8 See http://competitionlawblog.kluwercompetitionlaw.com/2017/01/19/eturas-conclusions-platform-

collusion/. The authors of this blog rightly claim that «( ) the Eturas decision demonstrates how 
information technology can distort markets in the digital space.»

9 As described by Calvano et al. (2018a), an ‘adaptive algorithm’ incorporates a model of the 
market and seek to maximize the firm’s profit. An example is provided by ‘dynamic pricing for 
revenue management’, used in hotel booking and airline services. It may estimate market demand 
using data on sold quantities and prices, and then will estimate the optimal price given the 
estimated demand and the firm’s rivals past behavior (prices charged, etc). 

http://competitionlawblog.kluwercompetitionlaw.com/2017/01/19/eturas-conclusions-platform-collusion/
http://competitionlawblog.kluwercompetitionlaw.com/2017/01/19/eturas-conclusions-platform-collusion/
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collusive behavior in repeated games10, and (ii) the role increasingly sophisti-
cated algorithms can come to play as autonomous implementers of pricing strat-
egies which, through their strategic interaction and their access to large data 
sets (made up of market information on prices, sales, and other relevant varia-
bles for the definition and implementation of pricing strategies), become capable 
of adapting over time and of learning to collude without any explicit instructions 
provided by human agents11 12. In particular, it is recognized that the use of 
‘learning algorithms’ may facilitate tacit collusion and lead to an increased blur-
ring of borders between tacit and explicit collusion13, as they are not programmed 

10 See Mehra (2016) for a thorough discussion of the role played by “robo-sellers”. The author adds 
that «The rise of the robo-seller exacerbates antitrust law’s longstanding weakness at addressing social 
harm from oligopoly. Black-letter law’s blind spot when it comes to independent price coordination—
that is, without overt acts such as communication or the adoption of facilitating practices—may 
become a cloaking device behind which algorithmic price coordination can readily hide. Additionally, 
the challenges that face explicit collusion by oligopolists may become easier to surmount with mass 
data collection and algorithmic assistance». I believe this assertion calls for further work. As stated 
by McSweeny (2017), «We have a lot to learn about the effects of pricing algorithms and AI. Further 
research will contribute to better and more effective competition enforcement in this area».

11 Competition issues raised by this type of algorithms have been analyzed by Ezrachi & Stucke 
(2015), namely under the categories of collusion they call “Predictable Agent” and “Autonomous 
Machine”. 

12 Quoting the OECD Report (2017) «Artificial intelligence [AI] refers to the broad branch of 
computer science that studies and designs intelligent agents, who should be able to carry out tasks 
of significant difficulty in a way that is perceived as “intelligent”. (…) At the initial stages of AI, 
machines were programmed with extensive lists of detailed rules in order to attempt to replicate 
human thoughts, which could easily become a burdensome process. AI became a more effective tool 
after the development of algorithms that teach machines to learn, an idea that evolved from the study 
of pattern recognition and learning theory, and which would establish the new branch of machine 
learning. Machine learning (ML) is a subfield of AI which designs intelligent machines through 
the use of algorithms that iteratively learn from data and experience. (…) machine learning gives 
“computers the ability to learn without being explicitly programmed”. Machine learning algorithms 
can be classified into three broad categories, depending on their learning pattern (Anitha et al., 
2014): (i) Supervised learning, where the algorithm uses a sample of labelled data to learn a general 
rule that maps inputs to outputs; (ii) Unsupervised learning, where the algorithm attempts to 
identify hidden structures and patterns from unlabeled data; (iii) Reinforcement learning, where the 
algorithm performs a task in a dynamic environment, such as driving a vehicle or playing a game (…) 
and learns through trial and error.»

13 Following OECD (2017): «Economists usually distinguish between two forms of collusion, 
explicit and tacit. Explicit collusion refers to anti-competitive conducts that are maintained with 
explicit agreements, whether they are written or oral. The most direct way for firms to achieve an 
explicit collusive outcome is to interact directly and agree on the optimal level of price or output. Tacit 
collusion, on the contrary, refers to forms of anti-competitive co-ordination which can be achieved 
without any need for an explicit agreement, but which competitors are able to maintain by recognizing 
their mutual interdependence. In a tacitly collusive context, the non-competitive outcome is achieved 
by each participant deciding its own profit-maximizing strategy independently of its competitors. 
(…) Contrary to the economic approach, which considers collusion a market outcome, the legal 
approach focuses on the means used by competitors to achieve such a collusive outcome. For this 
reason, competition laws generally do not prohibit collusion as such, but prohibit anti-competitive 
agreements. If collusion is the result of such as agreement then an infringement of the law can be 
successfully established. Although there is great variance in how jurisdictions interpret the notion 
of agreement, they traditionally require some sort of proof of direct or indirect contact showing that 
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with the intent of converging to a collusive equilibrium outcome but can reach 
it through learning and intelligent adaptation14. Moreover, their choices, namely 
of pricing strategies, and subsequent implementation, would be unencumbered 
by moral and ethical considerations and constraints, or other human behavioral 
“biases”, unlike the case with human economic agents15. In this sense, the evo-
lution of artificial intelligence is bringing once more to the fore the persistently 
controversial distinction between tacit and explicit collusion. A distinction that 
may be of little consequence in economic theory but is very relevant in competi-
tion law and policy16.

At least part of the competition law and economics community recognizes this 
challenge, to the point of questioning whether the existing antitrust regimes 
across many jurisdictions are capable to meet it17. For example, it has been 
pointed out that antitrust legislation was drafted having human agents in mind. 
Concepts such as “meeting of the minds”, “mutual understanding”, “mutual 
assent”, “concurrence of wills”18, can hardly be applied to the case of autonomous 
artificial agents19, if they cannot be regarded as mere tools used by firms (oth-
erwise firms would undoubtedly remain liable for their own collusive behavior), 
but behave as truly autonomous agents20. As pointed out by McSweeny (2017), 

firms have not acted independently from each other (the so-called “meeting of the minds”).» For an 
economic analysis of ‘tacit collusion’, see Ivaldi et al. (2003). See also Kaplow (2011).

14 See T. Klein (2018) for an example of how autonomous ‘Q-learning algorithms’ are able 
to achieve supra-competitive profits in a stylized oligopoly environment with sequential price 
competition. See also Calvano et al. (2018a).  

15 Unless and until algorithms may be so sophisticated as to take into account ethical and moral 
considerations. In any case, it is certainly already possible to program algorithms to take into 
consideration certain simple ethical rules such as “split the gain in half”.

16 See e.g., Kaplow (2011).
17 As referred by Kroll et al. (2017): « (…) the accountability mechanisms and legal standards 

that govern decision processes have not kept pace with technology. The tools currently available to 
policymakers, legislators, and courts were developed primarily to oversee human decision makers. 
Many observers have argued that our current frameworks are not well-adapted for situations in which 
a potentially incorrect, unjustified, or unfair outcome emerges from a computer. » – p. 636. However, 
in a recent intervention, M. Ohlhausen (2017), Acting Chairman, U.S. Federal Trade Commission, 
stated that from an antitrust perspective, the expanding use of algorithms raises familiar issues 
that are well within the existing canon (i.e., within the existing competition legislation and policy). 

18 See e.g., Kaplow (2011) for an analysis of some of these concepts and others, such as ‘conspiracy’, 
‘collusion’, ‘parallelism’, and ‘conscious parallelism’. Behind the concept of “meeting of the minds” is, 
or at least seems to be, the well-defined concept of “common knowledge” in game theory. About this 
latter concept, see e.g., Fudenberg & Tirole (1991). See Aumann (1976) for a mathematical definition 
of “common knowledge”, starting with some probability space on the “states of the world”, and using 
the topological notions of join and meet of sets. See also Lewis (2002) for a more philosophical 
discussion of this concept.

19 The term ‘Autonomous Artificial Agent’ is used by Harrington and is defined as ‘a software 
program that carries out a set of operations on behalf of a human agent without intervention by this 
agent, and does so with some knowledge of the human agent’s objective’ – see Harrington (2018), 
p. 7.

20 See e.g., Mehra (2016), and Harrington (2018).
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«Concerns about algorithmic tacit collusion are still largely theoretical at this 
point. Nonetheless, recent examples suggest that the concern is not fanciful».

The challenge goes beyond liability. For example, the EU can assert that «( ) 
companies should ultimately be held responsible for the activities of any algorithm 
or pricing software they deploy», and that «like an employee or an outside consult-
ant working under a firm’s ‘direction or control,’ an algorithm remains under the 
firm’s control, and therefore the firm is liable for its actions.»21 But that does not 
prevent that the use of increasingly sophisticated algorithms will make collusion 
more difficult to detect and prosecute, even if the design and use of algorithms 
may be regarded as a ‘plus factor’ to ‘an agreement’ between firms employing 
such algorithms22.

II. Algorithmic Collusion

The use of algorithms in game theory goes a long way back. In particular, sev-
eral authors23 have analyzed the play of non-cooperative games and their equi-
libria when finite automata play the game as models of rational players with 
limited memory and reasoning capacity. Such capacity can be measured by the 
number of states in each finite automaton24. The study of algorithms as collusive 
devices has been somewhat more recent25.

In a recent paper, Salcedo (2015) explores a symmetric dynamic model of price 
competition with two firms, where firms choose pricing algorithms (henceforth, 
PA’s) simultaneously and independently at the beginning of the repeated game. 
He shows that when four conditions are met simultaneously, namely, firms set 
prices through algorithms that can respond to market conditions, these algo-
rithms are fixed in the short run, can be decoded by the rival, and can be 
revised over time, then every equilibrium of the game leads in the long run to 

21 See M. Vestager (2017).
22 See Gal & Elkin-Koren (2017), pp. 346/7, albeit these two authors discuss ‘plus factors’ in 

the context of consumer algorithms. See also Gal (2019), p. 37. A ‘plus factor’ is to be understood 
as additional economic circumstantial evidence that, together with parallel conduct by different 
firms, e.g., a parallel movement in prices, can merit an investigation under antitrust legislation – 
see Kovacic et al. (2011). Such investigation is merited when all alternative explanations for such 
parallel movement, but for some sort of agreement between firms, are non-credible. See also Chopra 
& White (2011) and Buyers (2018) for a discussion of artificial Intelligence liability. 

23 See Rubinstein (1986, 1998), Gilboa (1988), and Kalai (1990), among other authors. See also 
Conlisk (1996).

24 See annex for a formal definition of ‘finite automaton’, or Lewis & Papadimitriou (1981). The 
finite automata that implement pre-defined repeated game strategies are ‘Moore machines’, as 
their output is not necessarily binary – see annex. There are ways of measuring the complexity 
of Moore machines other than just their number of states. E.g., the Moore machine implementing 
the “grim trigger strategy” in the infinitely repeated prisoner’s dilemma game can be regarded 
as simpler than the one implementing “tit-for-tat”. In fact, both machines have two states but the 
transition function is simpler for the “grim trigger” strategy.

25 See additional discussion in Schwalbe (2019). See also Gal (2020).
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monopolistic, or collusive, profits. He claims his findings provide theoretical sup-
port for the idea that optimal use of PAs is an effective tool for tacit collusion and 
that the similar results will be attained in the context of general repeated games 
and not just a pricing duopoly.

In another recent paper, T. Klein (2018) shows how in a stylized duopoly envi-
ronment with a homogeneous good, unrestricted production capacity, and with 
repeated sequential price competition, independent ‘Q-learning algorithms’ are 
able to achieve higher-than static prices and profits. According to the author, 
his result provides ground for competition authorities and regulators to remain 
vigilant when observing the rise of autonomous PAs in the marketplace, in par-
ticular in cases where firms may be short-run price committed. He also claims 
that the general framework used in the paper may be used to similarly assess 
the capacity of other, perhaps more advanced algorithms to collude in various 
environments. 

In another paper, Calvano et al. (2018a) put forth five important questions, 
namely: (i) Can “smart” PAs learn to collude? (ii) Is collusion among algorithms 
any different from collusion among humans? (iii) In particular, is algorithmic 
pricing conducive to collusion more often than what humans could do? If the 
answers to these questions are affirmative, further issues will arise: (iv) How 
can we detect algorithmic collusion? (v) What are the appropriate new standards 
for competition policy?

In my paper I deal with questions (iv) e (v). If the answer to questions (i) and 
(ii) is a clear ‘no’, then there is not much to say that has not been said before. 
Hence, my paper is only relevant if we cannot give such a clear negative answer 
to both questions. 

The authors also distinguish between ‘adaptive algorithms’ and ‘learning 
algorithms’, claiming that the serious challenges to current competition legis-
lation and policy come from the latter. As referred in their paper, and contrary 
to ‘adaptive algorithms’, learning (pricing) algorithms are ‘active learners’, as 
they are ‘willing’ to adopt strategies that may be suboptimal so as to learn from 
experience. A learning algorithm “learns to play optimally from experience”, 
which gives such algorithms an advantage over adaptive algorithms in more 
complex environments. This also allows them to reach a collusive equilibrium 
without being designed to do so. Through the simulation of a repeated game 
played by two ‘Q-learning’ algorithms, representing two competing firms play-
ing a prisoner’s dilemma game with strategies ‘Price High’ and Price Low’ and 
with a one-period memory26, the authors show that even if it takes some time for 
Q-learning algorithms to ‘realize’ that collusion can be profitable, collusion will 
occur most of the time, even if some experimentation periods will occur when the 
algorithms engage in a “price war”.

26 The common time discount factor equals 0.995, the learning rate equals 0.15, and the 
experimentation rate is constant and equals 0.04.
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Both Klein and Salcedo employ in their work ‘Q-learning algorithms’. These 
algorithms are examples of model-free active reinforcement learning agents27. 
They learn the value of taking a certain action a in a state s, where this value, 
called Q-value, is directly related to a payoff U(·), which is a function of state 
s28. However, in both papers the very large number of time periods required for 
‘Q-learning algorithms’ to explore their environment and learn to adequately 
balance their dual functions of ‘exploitation’ (reaping benefits) and ‘exploration’ 
(learning), may be far greater than the frequency with which firms interact 
in most markets and carry out effective price changes. It is possible that more 
sophisticated algorithms can learn more and learn faster29. Calvano et al. (2018a) 
discuss these possibilities as well, including communication between algorithms.

III. ‘Preventing Algorithmic Collusion’

Several authors who have addressed the possibilities for achieving tacit col-
lusion equilibrium outcomes by algorithms interacting autonomously from any 
instructions by human agents, have also opened the possibility for some form 
of ex-ante assessment and regulation over the type of algorithms being used by 
firms. As referred by Mehra (2016), «Looking further into the future, regulators 
may need to develop the ability to test and probe the effects of algorithmic sales on 
consumers; agencies may need to conduct their own ‘algorithmic enforcement’»30. 
And, as already mentioned, to regard the use of algorithms, or some types of 
algorithms, as ‘plus factors’ to ‘an agreement’ between firms employing such 
algorithms31, possibly in an ex-post evaluation.

Calvano et al. (2018a) distinguish three possible policy approaches to the risk 
of algorithmic collusion. A total ban on the use of algorithms is set rightfully 
aside is an unreasonable approach. The first approach takes ‘business-as-usual’, 
where algorithmic pricing is regarded as not posing any new problem that can-
not be dealt with by current antitrust legislation. In particular, the legal distinc-
tion between tacit and explicit collusion is maintained, as attempting to sanction 
tacit collusion would remain subject to unreasonably high type I and II errors. 

27 It is worth mentioning that reinforcement learning models have been developed in game 
theory for many years. They attempt to model the behavior of less than fully rational economic 
agents who interact strategically, and where equilibria, when they exist, arise as long-run outcomes 
of this interaction. Players learn to improve their strategic choices as they play the game period 
after period – see Fudenberg & Levine (1998).

28 See Russell & Norvig (2016), chs. 17 and 21, for a more extensive discussion of “Q-learning 
algorithms”.

29 It is worth mentioning that in infinitely repeated (non-cooperative) games, the computation of 
best-response strategies may not be trivial, and can be quite complex – see e.g., Gilboa (1988), Ben 
Porath (1990), and Papadimitriou (1992).

30 See Mehra (2016), p. 1331.
31 See e.g., Harrington (2018); Calvano et al. (2018a); Gal (2017 and 2019); Mehra (2016); Ezrachi 

& Stucke (2016); T. Klein (2018).



Collusion between Algorithms: A literature review and limits to enforcement 79

The second approach calls for an ex-ante regulation, or supervision, of PAs, to be 
carried out by a regulatory (or competition) agency. This agency would have the 
power to prohibit certain PAs that exhibited a ‘tendency to collude’, a character-
istic that would have to be defined in a precise and rational way, not least for 
the sake of legal certainty. As we will see, this second approach is also favored 
by Harrington (2018). The third approach calls for an ex-post regulation, or con-
trol, the same way competition agencies currently deal with antitrust practices, 
but under legal standards somewhat different from the current ones32. Perhaps 
these standards would take a more assertive, yet careful stance towards ‘tacit 
collusion’. Calvano et al. (2018a) seem to favor this third approach, where the 
legal distinction between tacit and explicit collusion would have to be reassessed.

Harrington (2018) draws a distinction between the current legal doctrine on 
collusion by human agents and the situation where prices are set by autonomous 
artificial agents (AAs)33. In this latter case, the strategy determining the price 
to be charged is written down in the algorithm’s code which means that it can, 
in principle, be accessed, contrary to the mind of a colluding manager. Based 
on this crucial distinction, this author proposes that liability be defined by a 
per se prohibition of certain PAs that support supra-competitive prices, so as to 
make collusion by AAs unlawful. Liability would be determined by an exam-
ination of a pricing algorithm’s (PA) code to determine whether it is a prohib-
ited PA, or by entering data into the PA and monitoring the output in terms 
of prices to determine whether the algorithm exhibits a prohibited property34. 
As stated, ideally the liability rule would prohibit all algorithms that promote 
collusion and would exclude from such prohibition all algorithms that promote 
efficiency35. I.e., an ideal liability rule would allow the decision maker not to 
commit errors of type I and type II. A realistic alternative would be to design 
or choose a liability rule that would allow for the maximization of Likelihood 

32 See Calvano et al. (2018a), pp. 14/15.
33 In Harrington, an AA is composed of two elements: a ‘pricing algorithm’ that prescribes 

what price to charge depending on the history of the (repeated) game played by the various firms 
competing in the same market; and a ‘learning algorithm’ that chooses and modifies the pricing 
algorithm based on a pricing algorithm’s performance relative to the performance of other pricing 
algorithms. When the co-domain, or at least the range, of a strategy in a game has more than two 
elements, then a FA implementing it is a Moore machine, a generalization of the basic FA – see 
annex for a definition of a Moore machine.

34 See ‘white-box settings’ and ‘black-box settings’ in Desai & Kroll (2018). 
35 Following Harrington (2018), let pa denote a “pricing algorithm” and PPA denote the set of 

prohibited pricing algorithms. Given a specification of PPA, Prob [pa ∈ PPA|pa is collusive] is the 
probability that a pricing algorithm is determined to be in the prohibited set when the pricing 
algorithm is collusive. Prob [pa ∈ PPA |pa is competitive] is the probability that a pricing algorithm 
is determined to be in the prohibited set when the pricing algorithm is competitive. Ideally, Prob 
[pa ∈ PPA|pa is collusive] = 1 and Prob [pa ∈ PPA |pa is competitive] = 0 so that a pricing algorithm 
is concluded to be unlawful if and only if it is collusive. That is, ideally, errors type I and type II 
would be zero. That such an ideal is not reached will be due to misspecification of set PPA – some 
collusive pricing algorithms are excluded from PPA or some competitive pricing algorithms are 
included – or incomplete data or inadequate methods for evaluating whether a particular pricing 
algorithm is in PPA.
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Ratio  
36. Harrington 

proceeds by drawing a broad outline of a three-step research program to identify 
which PAs will be prohibited, as follows:

Step 1: (1.i) Create a simulated market setting with learning algorithms 
that produce collusion and competition as outcomes; (1.ii) Keep track of when 
competitive prices emerge and when supra-competitive prices emerge; (1.iii) 
Perform this exercise with different learning algorithms and for a variety of 
market conditions.
Step 2: (2.i) Inspect or test the resulting pricing algorithms for the purpose 
of identifying those properties that are present when supra-competitive pri-
ces emerge but are not present when competitive prices emerge, (2.ii) Pricing 
algorithms with those properties will have a high likelihood ratio and thus be 
a candidate for the set of prohibited pricing algorithms.
Step 3: Test the effect of prohibiting a set of pricing algorithms. This would 
be done by re-running the learning algorithms in the simulated market set-
ting but where the learning algorithms are constrained not to select pricing 
algorithms in the prohibited set. The aim is to test whether supra-competitive 
prices are less frequently set and competitive prices are not distorted. If so, 
then the prohibition of some pricing algorithms would make lower prices more 
frequent, with a corresponding increase in social welfare.

Harrington’s three step research program can be applied both ex-ante as well 
as ex-post, i.e., as a prevention tool or a sanctioning tool. Nevertheless, its word-
ing suggests an ex-ante approach. Clearly, this research program can be carried 
out for some subset of all possible inputs that can be fed into the different algo-
rithms. But this subset can be smaller than necessary. This can be a serious 
limitation to the efficacy of such research program.

Other authors have similarly called for some sort of regulation, assessment or 
auditing of algorithms as a way to prevent or sanction ‘algorithmic collusion’37.

We can then pose the following questions: Do these approaches define the way 
forward? More generally, can competition and/or regulatory agencies rise to the 
challenge M. Gal encapsulates when she recommends that “’smart coordination’ 
by suppliers requires ‘smart regulation’”?38 What type of regulation? And how 
smart can regulation be? The next two sections will explore this challenge, by 
appealing to recent literature on algorithms and the law and to the theory of 
computation. 

36 Where  
, and where  denotes the collection of prohibited pricing 

algorithms.
37 See Calvano et al. (2018a), pp. 14-16; Gal (2017) p. 6, through the creation of an “internal 

algorithmic police”; Mehra (2016), Part IV; Ezrachi & Stucke (2016), p. 21; Gal (2019), p. 111/2; T. 
Klein (2018), p. 14. See also Schwalbe (2019), pp. 29-32.

38 See Gal (2019), p. 97.
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IV. Ex-ante regulation, self-regulation and their limits 

Given the multiplicity of algorithms firms can employ to implement pricing 
strategies, an ex-ante regulatory agency would be truly effective only if, when 
given any set/vector of algorithms, one or more per firm, it could ascertain 
whether they exhibited a “tendency to collude”, and if yes then prohibit their use. 
Apart from the existence of limits to such ascertainment, as we will see below, 
the property “tendency to collude” must be properly defined. For Harrington 
(2018) it means choosing PA’s that through their interaction, eventually result 
in supra-competitive prices. According to this author, the Finite Automata (FA’s) 
implementing the ‘tit-for-tat’ strategy or the ‘grim trigger’ strategy are good PA 
candidates to fulfill such property39. The regulatory agency would need to define 
its own understanding in a clear and transparent way to minimize legal uncer-
tainty and the probability of committing errors types I and II, through the col-
lection of as much relevant information as possible. 

Pricing algorithms themselves can become quite complex. Consider the 
infinitely repeated prisoner’s dilemma game (IRPD) as the paradigm for the 
strategic interaction between two potentially colluding firms in a market. The 
‘tit-for-tat’ strategy can be implemented by a very simple FA with two states 
and a straightforward transition function. The ‘grim trigger’ strategy is also 
implementable by a FA with two states and an even simpler transition func-
tion. Both these strategies played by both players in the IRPD game can support 
(price) collusion as a subgame perfect equilibrium, provided certain conditions 
are satisfied. Similar strategies in an oligopoly game with more than two players 
can also support (price) collusion as a subgame perfect equilibrium, under cer-
tain conditions. But so can infinitely denumerable40 many other vectors of more 
complex strategies, implementable by FA, with more states and more complex 
transition functions.

The regulatory agency could also attempt to identify families of ‘learning 
algorithms’ (typically, one learning algorithm per firm) such that when they play 
an infinitely repeated oligopoly game, they will eventually learn to collude. Each 
of these algorithms receives as input in each period publicly available relevant 
market data, such as prices charged by the different firms (through PAs) which, 
together with information on its own firm’s costs, profit levels, and possibly other 
types of data, will choose a PA to be applied for a certain number of time peri-
ods. Whether each ‘learning algorithm’ will eventually learn to decode other 
‘learning algorithms’ in the repeated game, even if only partially so, might also 
become possible.

39 Note that in Harrington (2018), the prohibition is applied to PAs, not to learning algorithms 
themselves.

40 When applied to a set, the term “infinitely denumerable”, which is equivalent to the term 
“infinitely countable”, means that the cardinality of that set equals the cardinality of the set  of 
natural numbers. In contrast, the set  of all real numbers is uncountable.
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An ever-increasing complexity of algorithms employed by firms would pose 
a serious challenge to the regulatory agency. Prohibited algorithms could be 
replaced by new ones that could either escape an ex-ante assessment altogether – 
depending on how easily any such prohibition could be circumvented – or, if not, 
burden yet again the regulatory agency, which would be pressed to decide in a 
timely fashion, lest it delay the use of efficiency enhancing algorithms.

It seems reasonable then to ask what kind of regulatory agency would pos-
sess the information and knowledge required to ascertain the properties of ever 
evolving sets of algorithms submitted for its evaluation, while at the same time 
controlling for errors type I and II 41.

In face of such a demanding task, could this regulatory agency itself employ a 
“meta-algorithm” that could do the job, i.e., accept or reject any set of algorithms 
under submission, once the criteria for prohibition is clearly defined? More impor-
tantly, is there such a “meta-algorithm” that could be employed by the regulatory 
agency to solve what we can call the “ex-ante algorithmic assessment problem”?

Such a “meta-algorithm”, still being an algorithm, would never commit type I 
and II errors – these could only come from ill-defined prohibition criteria. Moe-
over, its computational capabilities could eventually surpass any human regu-
lator’s computational capabilities, unless one is prepared to boldly assert other-
wise, as it could question the validity of the ‘Church-Turing Thesis’, discussed 
below.

If we accept the Church-Turing Thesis42, which states that Turing Machines 
(TMs) are formal versions of algorithms, and that no computational procedure 
can be considered an algorithm unless it can be presented as a TM, then, such 
“meta-algorithm” would be a TM, as are all the algorithms we have been talking 
about. And it would represent an upper bound to the computational capabilities 
of any human regulator, endowing the regulator with the means to perform its 
job. This job could be extended to allow the characterization of a particular algo-
rithm, or set of algorithms, as “plus factor(s)” to ‘an agreement’ between firms 
employing such algorithms.

Since ‘algorithmic collusion’ is a possible outcome from the interaction of sev-
eral algorithms, typically one per firm, that the regulator wants to prevent, the 
meta-algorithm would be simulating their interaction for any given data set that 
could include prices, costs and other information relevant for the pursuit of the 

41 Maybe competition agencies would consider useful to issue of guidelines on the use of 
algorithms by firms in the market, along the lines of what happens with the application of Article 
101(3) of TFEU, where ‘block exemptions’ were created, or with the notion of ‘hard core restrictions’, 
such as RPM, as included in the 2010 EC guidelines on vertical restrictions (EC Guidelines on 
Vertical Restrictions, OJEU C130/01, 19.05.2010).

42 See Lewis & Papadimitriou (1981) for a presentation of this thesis or conjecture. See also 
“Church’s Thesis” in Davis & Weyuker (1983). Sometimes, the ‘Church-Turing Thesis’ is presented as 
follows: The Universal Turing Machine can perform any calculation that any ‘human computer’ can 
carry out. By ‘human computer’ one means a human being using his/her own mind and any other 
tools to perform any type of computation. Note that this ‘Church-Turing Thesis’ is not presented as 
a theorem, as it is not a mathematical result. It may be disproved in the future. However, according 
to most scholars that is quite unlikely to happen.
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firms’ ultimate goals. In other words, this meta-algorithm is best interpreted as 
a Universal Turing Machine (UTM)43.

Having reached this point we are confronted with the following:

Result 1: There is no meta-algorithm which, when presented with a set of algo-
rithms, one per firm, together with any data set, suitably encoded, is able to decide 
whether they belong to the set of algorithms that should be prohibited. [A line of 
proof for this result is given in annex 1]

In other words, the “ex-ante algorithmic assessment problem”, as character-
ized above, is unsolvable44. I believe that this result sets a limit on how “smart” 
and “transparent” ex-ante regulation of PAs can be and casts some doubt over 
the efficacy of such regulation.

In contrast with Harrington (2018), I am redefining the class of algorithms 
that may be prohibited per se as learning algorithms and not PAs. In Harring-
ton’s set up ‘PAs’ are chosen by ‘learning algorithms’ as the infinitely repeated 
oligopoly game under analysis unfolds. In any case, all these different types of 
algorithms can be interpreted as Turing Machines. Therefore, the above result 
still would apply.

Note that this result does not say that for any given algorithm or set of algo-
rithms there does not exist a “meta-algorithm” that is able to decide whether 
they should be prohibited or not. What it says is that there is no ‘meta-algorithm’ 
that can decide whether or not any algorithm or set of algorithms should be 
prohibited45. Therefore, a certain meta-algorithm may do the job for a particular 
algorithm or set of algorithms but may be unable to do the job for another par-
ticular algorithm or set of algorithms. This lack of robustness may question the 
viability of an ex-ante algorithmic assessment exercise.

The above impossibility result places serious limits to an ex-ante assessment 
exercise as seemingly proposed by some authors. Some will say that this is the 
price to pay for eschewing an assessment program that is allowed to commit 
errors type I and II, and that there is no need to pay such a heavy price. Maybe 
Harrington’s three step research program, together with a definition of liability 
that maximizes the Likelihood Ratio  points us in the right direction.

43 See annex for a definition of a UTM.
44 Desai & Kroll (2018) refer in their paper that the ‘Halting problem’ – see annex for a description 

of this problem – which is a well-known unsolvable problem in the theory of computation, implies 
that several other interesting problems are also unsolvable. And that these inherent limits to 
solvability indicate that «insofar as law and policy seeks a general transparency tool that analyzes 
all disclosed algorithms for compliance with desired norms, such a tool will not be possible». See also 
Kroll et al. (2017). Note that Rice’s Theorem (1953), which I use to prove the above result – see annex 
– generalizes the theorem that states the insolvability of the ‘Halting problem’ (due to Alan Turing, 
1936-7) – see Rogers (1987), p. 34. I used Rice’s Theorem in another context more than twenty years 
ago – see Gata (1995). Kroll et al. (2017) make a reference to this theorem on p. 652, relating it to 
the Halting problem.

45 Using First Order Predicate Calculus (or First Order Logic), the result can be stated along the 
following lines: . Which does not mean it is not true that: .
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As a realistic alternative to never committing errors type I and 
II, Harrington proposes the maximization of the likelihood ratio 

, where  meas-
ures the efficacy of a particular definition of liability. In order to calculate such 
ratio, one will need to define a probability measure on the sample space  of 
all pricing algorithms . If we do not restrict at the outset the set of allowed 
pricing algorithms to be FA (more precisely, Moore machines) with at most two-
states, then the space  is infinite. For example, we can take the strategy “tit-for-
tat” in the IRPD Game and build another (supergame) strategy, call it , where, 
in the first period of the game the player cooperates, and after a deviation by the 
other player, this player deviates as well for  consecutive periods, where . 
For each number , there is a high enough time discount factor  for both 
players such that, under perfect information (a sufficient but not a necessary 
condition), the pair of strategies (“tit-for-tat”; ) constitutes a subgame perfect 
equilibrium supporting cooperation/collusion in every period of the IRPD game. 
Clearly, there are infinitely many (supergame) strategies , where . That 
the space  is infinite but denumerable results from the well-known fact that 
the set of all algorithms (or TMs), of which  is a (strict) subset, is an infinitely 
denumerable set. 

Assume now we can partition the space  into two disjoint subsets  
and , where  denotes the set of all prohibited pricing algorithms. 
Hence, all pricing algorithms in set  are not prohibited (by the regu-
latory agency). Assume as well we can partition the space  into the disjoint 
subsets  and , where ‘competitive’ means ‘not 
collusive’. Then, one can (theoretically) define the conditional probabilities 

 and .
However, can we decide whether any pricing algorithm  is in the set ? 

More precisely, is there an algorithm (TM) that decides membership in set ? 
The same query can be asked about the subset .

Result 2: There is  no algorithm that can decide membership in set .
Hence, the answer to both the above questions is negative – see annex 1 for 

a line of proof. This means none of the conditional probabilities is computable. 
Since   

, it follows that likelihood ratio given by  
, is a non-computable function46. 

Hence, its maximization is an unsolvable problem. Of course, we do not expect 

46 Given a probability space  and a sub-sigma-algebra  of , the conditional probability 
 of a measurable subset  is defined as the conditional expectation  of indicator 

function  of subset  given . I.e., . The conditional probability  
is a mapping . A conditional probability  is called regular if  

 is also a probability measure. Assuming , the above defined 
likelihood ratio is a function mapping  into , given the probability space 
, where  is the set (space) of all pricing algorithms,  is a -algebra in , and  is a probability 
measure.
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the different jurisdictions to actually go through this type of maximization prob-
lem when attempting to define liability. Most likely, how liability is defined can 
be better understood as the result of a learning process by the jurisdiction itself 
over several years of law enforcement. In any case, the above result raises doubts 
on how far we can go in controlling for the efficacy of any definition of liability 
in competition law.

On a self-regulatory option, notice that at any point in time each firm may only 
know the algorithms it employs to carry out its market strategies47, but not nec-
essarily the algorithms employed by other firms operating in the market. Which 
means that each firm will not be able to simulate with a high enough degree of 
accuracy how its own algorithms will behave period after period as they interact 
with other algorithms. Unless each firm engages in repeated simulation exer-
cises by assuming different sets/vectors of algorithms that may be used by other 
firms. Which could be quite costly and not very informative. Under such limited 
information scenario, self-regulation may not be an effective enough option to 
meet the standards imposed by a competition or regulatory agency.

V. Ex-post auditing and sanctioning and its limits

In an ex-post situation, i.e., when a specific ex-post investigation is opened48, we 
assume a given set of algorithms employed by the different firms will be analyzed 
by the regulatory/competition agency. It is likely this investigation will involve 
simulating the behavior of those algorithms as they are given as input data on 
relevant variables such as prices. Such data, at least in part, are produced period 
after period by the algorithms themselves, as their output while they run in an 
interactive way. The aim will be to compare the output from such simulations to 
the output observed in the market and decide whether it can be established with 
a high enough degree of certainty there was algorithmic price collusion49. 

47 Assume that to know an algorithm might mean to know some, but not necessarily all, of its 
relevant characteristics. 

48 In the EU, Article 101 (TFEU) cases can originate in: (1) a complaint, (2) opening of an own–
initiative investigation, (3) information reported by individuals via the “whistleblower” tool, or (4) a 
leniency application from one of the participants to a cartel. – see http://ec.europa.eu/competition/
antitrust/procedures_101_en.html. Recall that Article 101 (TFEU) prohibits agreements between 
undertakings, decisions by associations of undertakings and concerted practices which may affect 
trade between Member States and which have as their object or effect the prevention, restriction 
or distortion of competition within the internal market. Regulation 1/2003 introduced a system of 
decentralized ex post enforcement, in which the European Commission and the national competition 
authorities of the EU Member States forming together the European Competition Network (ECN), 
pursue infringements of Articles 101 and 102 TFEU. Article 102 prohibits the abuse of a dominant 
position within the internal market in so far as it may affect trade between Member States.

49 In a more recent paper, Calvano et al. (2020) create an environment to analyze the interaction 
among a number of ‘Q-learning algorithms’ in the context of an oligopoly model of price competition 
with Logit demand and constant marginal costs. They show that «algorithms consistently learn 
to charge supra-competitive prices, without communicating with each other. The high prices are 
sustained by classical collusive strategies with a finite punishment phase followed by a gradual 

http://ec.europa.eu/competition/antitrust/procedures_101_en.html
http://ec.europa.eu/competition/antitrust/procedures_101_en.html
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Desai & Kroll (2018), Kroll et al. (2017), and other authors, discuss different 
approaches for testing and evaluating algorithms50. For example, ‘White-box test-
ing’ is a method for analyzing software that tests internal structures or work-
ings of an application. It is a method to test an application at the level of the 
‘source code’51. ‘Black-box testing’ is a method for software testing that examines 
the functionality of an application without peering into its internal structures 
or workings. Both types of testing can follow methods: (1) static methods, which 
look at the code without running the program; and (2) dynamic methods, which 
run the program and assess the outputs for particular inputs or the state of the 
program as it is running52. Nevertheless, and as pointed out by Desai & Kroll, 
these testing methods cannot escape the unsolvability of the ‘Halting Problem’. 

Apart from ‘White-box testing’ and ‘Black-box testing’, Desai & Kroll (2018) 
analyze a third way to test software and algorithms, namely “Ex-post Analy-
sis and Oversight”. This approach may have several appealing features but as 
recognized by the authors, «software that uses certain types of machine learning 
or is modified frequently by or is modified frequently by its operators to respond 
and adapt to dynamic inputs and user behavior, are not addressed well by the 
solutions presented [‘white-box testing’, ‘black-box testing’, “ex-post analysis 
and oversight]. Many systems change often, either because of regular changes by 
designers or because they use automated processes such as online machine learn-
ing models which “can update their predictions after each decision, incorporating 
each new observation as part of their training data.” The approach of creating an 
audit log showing that everyone is subject to the same decision policy is less useful 
when systems are dynamic and change over time because the system may (desira-
bly) change between decisions». The type of algorithms that are raising concerns 
in the enforcement of antitrust law are exactly learning algorithms that can 
update their predictions after each decision, incorporating each new observation 
as part of their training data.

To competition law and economics scholars and practitioners, it still seems 
unclear how efficient can ex-post auditing and sanctioning become when dealing 

return to cooperation. This finding is robust to asymmetries in cost or demand and to changes in the 
number of players».

50 Kroll and Desai & Kroll do mention computational unsolvability in the legal context of 
algorithmic transparency. My goal is to explore the limits that are imposed by computational 
unsolvability on ex-ante and ex-post antitrust policy in the specific context of algorithmic collusion. 

51 According to the Linux Information Project, ‘source code’ is defined as the version of software 
as it is originally written (i.e., typed into a computer) by a human in plain text (i.e., human readable 
alphanumeric characters) – see http://www.linfo.org/

52 As referred by Kroll et al. (2017, p. 646/7), «Computer scientists evaluate [computer] programs 
using two testing methodologies: (1) static methods, which look at the code without running the 
program; and (2) dynamic methods, which run the program and assess the outputs for particular 
inputs or the state of the program as it is running. Dynamic methods can be divided into (a) 
observational methods in which an analyst can see how the program runs in the field with its natural 
inputs; and (b) testing methods, which are more powerful, where an analyst chooses inputs and 
submits them to the program».

http://www.linfo.org/
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with algorithms as facilitators of collusive behavior in repeated games, and with 
increasingly sophisticated algorithms that can interact as autonomous imple-
menters of pricing strategies, learning to collude without any explicit instruc-
tions provided by human agents.

VI. Conclusions

To what extent can competition policy keep a distinction between tacit and 
explicit collusion? To the difficulties pointed out by L. Kaplow (2011), namely on 
a consensual and precise definition of the concept “agreement”, the increasing 
use of “smart algorithms” may introduce additional challenges as this family 
of algorithms can facilitate tacit collusion and lead to an increased blurring of 
borders between tacit and explicit collusion – see also Harrington (2018).

As shown by some authors in very recent work – see Calvano et al. (2018a,b) – 
the interaction among Q-learning algorithms in the context of an oligopoly model 
of price competition, these algorithms consistently learn to charge supra-com-
petitive prices, without communicating with each other. The high prices are 
sustained by collusive strategies with a finite punishment phase followed by a 
gradual return to cooperation. Hence, we might not be any more in the realm of 
science fiction.

How reliable and effective can be an ex-ante supervision and control exercised 
over algorithms? How reliable and effective cab be an ex-post auditing and sanc-
tioning of collusive algorithms? I show that computational unsolvability casts 
some doubts over how efficient both these approaches can become53.

Nevertheless, software testing is carried out routinely – as shown by Desai 
& Kroll (2018) and by Kroll et al. (2017) -, and we may simply acknowledge that 
the way liability is defined and the way ensuing regulation and sanctioning are 
exercised rely on a “learning-by-doing” approach and accept that errors type I 
and II will be committed, as a price to pay for getting away from non-decidability 
or computational unsolvability. However, it seems we have little clue about the 
magnitude of such errors. Which in turn may affect how productive the “learn-
ing-by-doing” approach may be. Moreover, the ongoing research on various chal-
lenges current software systems pose will likely have an impact on how to deal 
with the legal challenges referred above.

Competition law enforcement and policy have much to gain from an interdisci-
plinary collaboration with computer science and mathematics. Some familiarity 
with computability, computational complexity and, I would venture to say, with 
the theory of languages and grammars, may help scholars working in compe-
tition law and economics to better face the legal challenges posed by artificial 
intelligence. A refinement of some legal concepts could very well be a positive 
externality from such collaboration.

53 Notice that the use of “quantum TM” does not make solvable a problem that is unsolvable 
using a non-quantum TM – see D. Deutsch (1985).
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Annex 1: 

Line of Proof (for Result 1): If we accept the Church-Turing Thesis (which 
states that Turing Machines (TMs) are formal versions of algorithms, and that 
no computational procedure can be considered an algorithm unless it can be pre-
sented as a TM – see Lewis & Papadimitriou, ch.5), a ‘learning algorithm’ (LA) 
can be regarded as a TM. In each period a LA will receive as input some data on 
prices, costs, and other relevant parameters. Given this input (notice that these 
data can be coded, by use of Gödel numbers, into a single integer), the LA outputs 
a ‘pricing algorithm’ (that can be played by a FA or a TM). This pricing algorithm 
can also be coded into a single integer. Hence, the LA computes a function map-
ping integer numbers into integer numbers. The domain and codomain of such 
mapping are subsets of the set  of natural numbers. This mapping is a partial 
recursive 1-ary function. Meaning that when an input is undefined (e.g., there 
are natural numbers which do not code any meaningful data) so is its output; 
and that this mapping is computable, i.e., recursive (which is by assumption). If 
we want some LA to be prohibited per se, it means that for certain inputs, they 
will compute, or output, unacceptable ‘pricing algorithms’. We can then say that 
each of these LA’s computes a partial recursive 1-ary function belonging to a 
certain “forbidden” or “prohibited” set . Let  denote the set of all codes where 
each code uniquely identifies a partial recursive 1-ary function in set . Set  is 
clearly non-empty (as there are acceptable pricing algorithms). And set  is also 
different from the set  of natural numbers (as there are unacceptable pricing 
algorithms, such as the ones implementing a grim-trigger strategy). I.e.,  

. Then, by H. G. Rice’s Theorem (1953) – see below –, set  is not recursive, i.e., 
there is no ‘algorithm’ that decides membership in this set. Therefore, there is no 
‘algorithmic judge’ that, when presented with a LA, will be always able to decide 
whether this LA should be prohibited or not. 

It is easy to extend the previous result and proof to the case when a vector of 
TM’s are to be subject to analysis and judgement by an “algorithmic regulator/
supervisor”. A vector of  TM’s can given as an input to n Universal Turing 
Machine (UTM) through their Gödel numbers. Or just encode each of the TM’s 
into a Gödel number  and then encode the resulting vector of  Gödel numbers 
as follows: , where  are prime numbers. Give also as 
input to the UTM the data that is to be given to the  TM’s. And let the UTM 
simulate the calculations carried out by the  TM’s. 

Line of Proof (for Result 2): It follows from Result 1, by use of Rice’s The-
orem. As there is no algorithm that decides membership in set , there is no 
algorithm that decides membership in its complement, i.e., in the set of all PA’s 
such that .

Theorem by H. G. Rice (1953): Let  be a set of partial recursive one-ary 
functions. And let  be denote the set . If  then the set 
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 is not recursive – see H. Rogers (1987), or M. Davis & E. Weyuker (1983) for a 
statement and proof of Rice’s Theorem.

Rice’s Theorem basically states that in computational theory, all non-trivial 
(i.e., neither true nor false for every computable function) semantic (i.e., behav-
ior) properties of algorithms/computer programs are undecidable. For example, 
whether a computer program will eventually halt on any input string is a seman-
tic property.

Annex 2: 

A Finite Automaton (FA) is a simple computational model with a fixed mem-
ory. It can be defined as a 5-tuple , where  is the set of states of the 
machine,  is the input alphabet,  is the transition function,  is the 
initial state, and  is the set of final (or accepting) states, where .

A useful way of looking at a FA is to regard it as a simple ‘language recognition 
device’. When we feed any string  of symbols (over an alphabet) to an FA, the 
device (FA) can either end up in an ‘accepting state’ or not. If it does, we say this 
string has been accepted, or recognized, by the device (FA). The set of all strings 
accepted by an FA represents the ‘language’ accepted by this FA. Another way 
to look at an FA is to regard it as a simple computing device with a fixed (finite) 
capacity central processing unit (CPU), with no auxiliary memory, and where its 
output is binary (0 or 1, Yes or No).

There are several variations and extensions of the notion of FA, such as 
an FA with output. For example, a Moore machine is defined as a 6-tuple 

, where  and  are defined as before, and where  is the 
output alphabet and  is the output function. An FA can then be seen as a 
Moore machine where the output alphabet  and where state  is ‘accept-
ing’ if and only if . 

A Turing Machine (TM) is a very general model of a computer (a CPU, plus 
an auxiliary memory and an input/output device). It is a computing device with 
an unbounded and unrestricted access memory. This feature sets the compu-
tational capability of a TM quite above the computational capability of a FA. 
Informally, a TM consists of:

(1) A collection of distinct symbols called an alphabet A, and which includes a 
symbol called the ‘blank symbol’;
(2) A tape, i.e., a “roll of paper” on which calculations are performed, which is 
divided into cells (or squares) and is infinite in both directions. At any given 
time during a “computation”, all but a finite number of cells are “blank”, i.e., 
contain the blank symbol;
(3) A finite set of states. A state can be thought of as describing the internal 
configuration of the TM at any particular instant;
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(4) A read-write head which at any given time is scanning (i.e., reading) the 
contents of one cell of the tape, and is capable of replacing the symbol scanned 
by another symbol;
(5) A finite ordered list of instructions. Each instruction either:
(5.1) tells the computer to halt (i.e., stop) or,
(5.2) tells the computer what next state to enter and tells the read-write head 
to do one of the following:
 (5.2.1) move one cell to the left;
 (5.2.2) move one cell to the right;
 (5.2.3) replace the symbol scanned by another symbol.

Each TM can be thought of as a finite list of instructions. Each instruction 
describes the present status of the machine (i.e., the present state and the sym-
bol being read by the tape head) and what the next step in the computation 
will be. To each TM we can assign a number (a positive integer) which uniquely 
identifies it. That is, to each TM we can associate a “code” number. But not every 
positive integer is the code for some TM. 

Formally, a Turing Machine is defined as a quadruple , where  
is a finite set of states (of the machine) not containing the ‘halt state’ ;  is an 
alphabet, containing the blank symbol, but not containing the symbols  and  
(for ‘Left’ and ‘Right’);  is the initial state; and   
is the transition function.

A Universal Turing Machine (UTM) is a TM that takes as arguments both 
the encoding  of any Turing Machine , and any input string , and per-
forms whatever operations on  would have been performed by  – see e.g., 
Lewis & Papadimitriou (1981), section 5.7. The encoding of any TM can follow the 
Gödel numbering system, itself based on the Fundamental Theorem of Arith-
metic, also called the Unique Factorization Theorem (due to C. F. Gauss, 1801), 
which states that: Any positive integer can be uniquely factored into a product of 
powers of prime numbers.

A UTM can also take as arguments the encodings of  Turing Machines, plus 
any input strings, one per TM, and simulate the interaction of these  TMs when 
initiated with these input strings.

The Halting Problem (when applied to TMs): Given an arbitrary Turing 
Machine  and an arbitrary input , can it be determined whether this TM 
will eventually halt on input ? It can be shown that: Given an arbitrary Turing 
Machine  and an arbitrary input , there is no algorithm for determining 
whether  will eventually halt on input . Hence the Unsolvability of the Halt-
ing Problem.



Collusion between Algorithms: A literature review and limits to enforcement 91

Bibliography
Anitha, P., G. Krithka and M. D. Choudhry (2014): “Machine Learning Techniques for learning 

features of any kind of data: A Case Study”, International Journal of Advanced Research in 
Computer Engineering & Technology, Vol. 3(12), pp. 4324-4331.

Aumann, Robert (1976): “Agreeing to Disagree”, The Annals of Statistics, Vol. 4(6), pp. 1236-1239.
Ben-Porath, Elchanan (1990): “The Complexity of Computing a Best Response Automaton in 

Repeated Games with Mixed Strategies,” Games and Economic Behavior, Vol. 2(1), pp.  1-12.
Borenstein, Severin (2004): “Rapid Price Communication and Coordination: The Airline Tariff 

Publishing Case (1994)”, in John E. Kwoka Jr. & Lawrence J. White (Eds.), The Antitrust 
Revolution: Economics, Competition, and Policy, Oxford University Press.

Buyers, John C. (2018): Artificial Intelligence: The Practical Legal Issues. Law Brief Publishing
Calvano, Emilio, et al. (2018a): “Algorithmic Pricing: What Implications for Competition Policy?” 

WP, University of Bologna, CEPR & Toulouse School of Economics, June.
Calvano, Emilio, et al. (2020): “Artificial Intelligence, Algorithmic Pricing and Collusion”, American 

Economic Review, Vol. 110(10) pp. 3267-3297. Previously published as a WP, University of 
Bologna, Toulouse School of Economics, EUI & CEPR, Dec. 2018.

Chopra, Samir & White, Laurence F. (2011): A Legal Theory for Autonomous Artificial Agents. 
University of Michigan Press.

Competition & Markets Authority (2018): “Pricing algorithms: Economic working paper on the use of 
algorithms to facilitate collusion and personalized pricing”, CMA94, 8th October.

Conlisk, John (1996): “Why Bounded Rationality?” Journal of Economic Literature, Vol. 34, 
pp. 669-700.

Davis, Martin & Weyuker, Elaine (1983): Computability, Complexity, and Languages: Fundamentals 
of Theoretical Computer Science. Academic Press, Inc.

Desai, Deven & Kroll, Joshua (2018): “Trust but Verify: A Guide to Algorithms and the Law”, 
Harvard Journal of Law and Technology, Vol. 31(1), pp. 1-64.

Deutsch, David (1985): “Quantum theory, the Church-Turing principle and the universal quantum 
computer”, Proceedings of the Royal Society of London, A 400, pp. 97-117.

Ezrachi, Ariel & Stucke, Maurice (2016): Virtual Competition: The Promise and Perils of the 
Algorithm-Driven Economy. Harvard University Press.

Fudenberg, Drew & Levine, David K. (1998): The Theory of Learning in Games. MIT Press.
Fudenberg, Drew & Tirole, Jean (1991): Game Theory. MIT Press.
Gal, Michal S. (2017): “Algorithmic-Facilitated Coordination: Market and Legal Solutions”, 

Competition Policy International (CPI), May.
Gal, Michal S. & Elkin-Koren, Niva (2017): “Algorithmic Consumers,” Harvard Journal of Law and 

Technology, Vol. 30(2), pp. 309-353.
Gal, Michal S. (2019): “Algorithms as Illegal Agreements”, Berkeley Technology Law Journal, Vol. 

34, pp. 67-118.
Gal, Michal S. (2020): “Algorithms & Competition Law”, Interview of M. Gal by Thibault Schrepel, 

e-Competitions Special Issue Algorithms, 14 May 2020.
Gata, Joao E. (1995): “Infinite Regression in Strategic Decision Making: An Application of Rice’s 

Theorem”, Discussion Paper No. 95/38, DERS/University of York, UK.
Gilboa, Itzhak (1988): “The Complexity of Computing Best-Response Automata in Repeated Games,” 

Journal of Economic Theory, Vol. 45, pp. 342-352.
Harrington, J. E. (2018): “Developing Competition Law for Collusion by Autonomous Artificial 

Agents”, WP, Wharton School/University of Pennsylvania, April.
Ivaldi, Mark et al. (2003): “The Economics of Tacit Collusion”, Final Report for the DG COMP/EC, 

March.
Kalai, Ehud (1990): “Bounded Rationality and Strategic Complexity in Repeated Games,” in Tatsuro 

Ichiishi, Abraham Neyman & Yari Tauman (Eds.), Game Theory and Applications, pp. 131-
-157, Academic Press.

Kaplow, Louis (2011): “On the Meaning of Horizontal Agreements in Competition Law”, California 
Law Review, Vol. 99, pp. 683-808.

Klein, Joel I. (1999): “Competition in the Airline Industry”, Testimony as Assistant Attorney General, 
Antitrust Division, US Department of Justice, before the Committee on Commerce, Science 
and Transportation, US Senate, March 12.



European Review of Business Economics 92

Klein, Timo (2018): “Assessing Autonomous Algorithmic Collusion: Q-Learning under Sequential 
Pricing”, Amsterdam Law School Legal Studies Research Paper No. 2018-15, June.

Kovacic, W. E., Marshall, R. C., Marx, L. M. & White, H. L. (2011): “Plus Factors and Agreement in 
Antitrust Law”, Michigan Law Review, Vol. 110, pp. 393-436.

Kroll, Joshua et al. (2017): “Accountable Algorithms”, University of Pennsylvania Law Review, Vol. 
165, pp. 633-705.

Lewis, David (1969): Convention: a philosophical study. Reprint 2002. Blackwell Publishers.
Lewis, Harry & Papadimitriou, Christos (1981): Elements of the Theory of Computation. Prentice-

Hall.
McSweeny, Terrell (2017): “Algorithms and Coordinated Effects”. Presentation given at University of 

Oxford Center for Competition Law and Policy, Oxford, UK, May 22nd.
Mehra, Salil K. (2016): “Antitrust and the Robo-Seller Competition in the Time of Algorithms”, 

Minnesota Law Review, Vol. 100, pp. 1323-1375.
OECD (2017): “Algorithms and Collusion: Competition Policy in the Digital Age”. Paris.
Ohlhausen, Maureen (2017): “Should We Fear the Things That Go Beep In the Night? Some Initial 

Thoughts on the Intersection of Antitrust Law and Algorithmic Pricing”, Remarks from the 
Concurrences Antitrust in the Financial Sector Conference, New York, May 23rd.

Oliveira, Arlindo (2017): The Digital Mind: How Science Is Redefining Humanity. The MIT Press.
OXERA (2017): “When algorithms set prices: winners and losers”, DP, 19 June, www.oxera.com
Papadimitriou, Christos (1992): “On Players with a Bounded Number of States,” Games and 

Economic Behavior, Vol. 4(1), pp. 122-131.
Petit, Nicolas (2017): “Antitrust and Artificial Intelligence: A Research Agenda,” Journal of European 

Competition Law and Practice, Vol. 8(6), pp. 361-362.
Rogers, Hartley (1987): Theory of Recursive Functions and Effective Computability. MIT Press.
Rubinstein, Ariel (1986): “Finite Automata Play the Repeated Prisoner’s Dilemma”, Journal of 

Economic Theory, Vol. 39, pp. 83-96.
Rubinstein, Ariel (1998): Modeling Bounded Rationality. MIT Press.
Russell, Stuart & Norvig, Peter (2016): Artificial Intelligence: a Modern Approach (3rd edition). 

Pearson Education Ltd.
Salcedo, Bruno (2015): “Pricing Algorithms and Tacit Collusion”, WP, Pennsylvania State University.
Schwalbe, Ulrich (2019): “Algorithms, Machine Learning, and Collusion”, Journal of Competition 

Law and Economics, Vol. 14(4), pp. 568-607.
Vestager, Margrethe (2017): “Algorithms and Competition”. Presentation at the Bundeskartellamt 

18th Conference on Competition, March 16th.

http://www.oxera.com


93

EUROPEAN REVIEW OF BUSINESS ECONOMICS • VOL. I, NO. 1 • JUNE 2021

The Investor in ESG Mutual Funds

PAULO PEREIRA DA SILVA AND VICTOR MENDES*

ABSTRACT

This paper analyzes a wide range of clients from a Portuguese bank who have held 
participation units in mutual funds over the past two decades, in order to understand 
the extent to which the SRI investor differs from the traditional investor.
The analysis shows relevant differences between these investors, in terms of both 
demographics and trading experience. In general, SRI investors reside in large urban 
centers (Lisbon and Porto), have higher levels of education, financial literacy and 
numerical skills, and hold qualified positions. SRI investors have greater trading 
experience in securities, higher number of mutual fund trades, and invest in a wider 
range of mutual funds than investors in domestic funds.
The differences between investors in SRI funds and investors in foreign funds are more 
modest, except for stock, bond, derivative and range of mutual funds traded. These 
differences seem to point to greater dynamism, diversity and trading activity for SRI 
investors compared to the other investor groups. Ultimately, this search for diversity 
may explain the investment in socially responsible mutual funds.

THE PAST DECADE has witnessed a mounting interest in socially responsible 
mutual funds. In fact, socially responsible investment (SRI) has become quite 
popular, attracting increasing investment flows and moving from a niche market 
to a mainstream investment strategy. According to a survey by The Forum for 
Sustainable and Responsible Investment, the assets under management of 
SRI mutual funds increased by 1,000 percent between 1994 and 2013. Recent 
growth has also been relevant: between 2016 and 2018, the value of investments 
managed by professional asset managers increased 34 percent, with sustainable 
investment accounting for more than 50 percent of total professionally mana-
ged assets in Canada, Australia and New Zealand in early 2018, almost half in 
Europe, 26 percent in the United States and 18 percent in Japan (GSI, 2019).1

The main difference between SRI mutual funds and traditional mutual 
funds is related to the objective function of fund management. Contrary to what 
happens with traditional funds, the management of SRI funds decides the por-
tfolio allocation not only in terms of risk and return, but also in terms of the 
performance of companies in the social, environmental and governance domains.

* Silva is from CMVM – Comissão do Mercado de Valores Mobiliários and CEFAGE-UE – 
Universidade de Évora. Mendes is from CMVM – Comissão do Mercado de Valores Mobiliários and 
CICEE – Centro de Investigação em Ciências Económicas e Empresariais. The opinions expressed 
in this article are those of the authors, not necessarily reflecting the official positions of the CMVM. 
The original version of this paper (in Portuguese) has been accepted for publication in Cadernos do 
Mercado de Valores Mobiliários (forthcoming).

1 Global Sustainable Investment Review (2019). Global Sustainable Investment Alliance. 
Available at http://www.gsi-alliance.org/wp-content/uploads/2019/03/GSIR_Review2018.3.28.pdf
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There is little information regarding the sociodemographic characteristics of 
the individuals who apply their savings in SRI funds, and thus it is relevant to 
know the profile of the SRI investor. In order to understand the extent to which 
the SRI investor differs from the traditional investor, this paper analyzes a wide 
range of clients from a Portuguese bank who have held participation units (PU)2 
in mutual funds over the past two decades. The database used in this study inclu-
des the socio-professional characteristics of the bank’s clients and the respective 
mutual fund trades (subscriptions and redemptions), as well as purchases and 
sales of securities, carried out between January 1997 and February 2017. We 
have identified investors who, in this 20-year period, held PUs of SRI mutual 
funds.

The purpose of our analysis focuses on identifying the main socio-professio-
nal characteristics and financial experience of SRI investors, namely those that 
distinguish them from investors in domestic and in foreign mutual funds. The 
analysis shows relevant differences between these investors, in terms of both 
demographics and trading experience. In general, SRI investors reside in large 
urban centers (Lisbon and Porto), have higher levels of education, financial lite-
racy and numerical skills, and hold qualified positions. In terms of experience, 
SRI investors have greater trading experience in securities, have a higher num-
ber of mutual fund trades and invest in a wider range of mutual funds than inves-
tors in domestic mutual funds. 

Differences in relation to foreign fund investors, however, are more tenuous 
for most of the variables analyzed. For example, like SRI investors, investors in 
foreign mutual funds reside mostly in large urban centers. Despite the existence 
of a greater proportion of SRI investors with a university degree, no significant 
differences are detected in relation to occupation, financial literacy and nume-
rical skills. In terms of trading experience, no significant differences are found 
between the two types of investors with regard to the amounts traded in securi-
ties, despite the fact that investors in SRI funds are less likely to carry out deri-
vative trades and have invested in a wider range of mutual funds. 

The paper is structured as follows. Section 2 presents the database, the defini-
tion of variables and the methodology. The results of the statistical analysis are 
in section 3, and the main conclusions are sketched in section 4.

I. Sample, variable definition and methodology 

The database used in this study is from a Portuguese bank and comprises three 
different tables with the sociodemographic and professional characteristics of 
clients, trades in securities and in mutual funds. The sample includes security 
and mutual funds’s trades carried out between January 1997 and February 2017.

Mutual funds with SRI characteristics are identified in the database. All 
funds with these characteristics (14 equity funds and 3 bond funds) are foreign 

2 Also referred to as mutual fund shares.
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funds (i.e., not domiciled in Portugal). Next, three categories of clients are identi-
fied based on their trading history: i) SRI investors (that is, clients who in some 
period held PUs of SRI funds); ii) investors in foreign funds (clients who at some 
time held PUs of funds not domiciled in Portugal, excluding those who held SRI 
funds); and iii) investors in domestic funds (clients who at some time held PUs of 
mutual funds domiciled in Portugal, excluding those who held PUs of SRI funds 
or foreign funds). The number of SRI investors in the database is 752 (with an 
average of 3 trades in SRI funds), while the number of investors in foreign and 
domestic funds is 18,915 and 555,896, respectively.

Sociodemographic and professional variables are then computed, as well as 
variables that reflect the financial experience of the individuals. Regarding the 
former, age, marital status, place of residence, gender and financial assets held 
(at year end 2016) are considered. Variables are also created to measure the level 
of education and the type of occupation of investors. We consider individuals 
with completed higher (university) education, individuals with mandatory edu-
cation (secondary education completed) and individuals who did not complete 
secondary education. Regarding occupation, clients with management positions, 
clients with qualified occupations, clients with specialized occupations, undif-
ferentiated occupations and individuals without occupation are distinguished.

Based on the level of education and occupation, two variables are also compu-
ted to measure individuals’ financial literacy and numerical ability. Based on 
university degree and occupation, we consider that individuals with financial 
literacy are those with higher education who are employed in the financial sector 
or in areas that imply relevant knowledge in management, business or econo-
mics. Similarly, individuals with numerical ability are those who have an occu-
pation that requires advanced mathematical knowledge (such as engineering, 
natural sciences, economics and management).

With regard to the second group of variables, metrics of the trading activity 
in securities (shares and bonds), mutual funds and structured retail products / 
derivatives are considered, and we also distinguish whether securities are issued 
by domestic issuers or by foreign issuers.

The analysis is performed using descriptive statistics and statistical inference 
based on tests of means and medians, and proportions. Results are also presen-
ted for multivariate analysis (estimation of probit models).

II. Results 

A. Sociodemographic variables
About 85 percent of SRI fund investors are men. This proportion compares with 
75 percent of investors in foreign funds and 64 percent in investors who exclu-
sively held PU of domestic funds (Table 1). These differences are statistically 
significant and economically relevant. However, we must interpret this result 
with caution, insofar as univariate analysis does not allow the exclusion of the 
effect of variables correlated with gender and which simultaneously influence 
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the propensity to become an SRI mutual fund investor (this issue will be explo-
red in more depth using multivariate analysis). The investment in mutual funds 
per se also seems to generate greater interest for male investors, since on ave-
rage these individuals exhibit greater value of traded PUs and greater diversity 
of mutual funds acquired.

The differences between groups of investors regarding marital status and age 
are materially small, although in some cases they are statistically significant. 
About 63 percent of SRI and foreign fund investors are married, values that com-
pare with 67 percent for investors in funds domiciled in Portugal. The difference 
between the SRI investor group and the domestic fund investor group is statis-
tically significant at 10 percent. As for the average age, it is 55 and 60 years 
(SRI fund and foreign fund investors, respectively). Although not materially rele-
vant, the age difference of the SRI investor group compared to the other investor 
groups is statistically significant. 

In geographical terms, 52 percent of SRI fund investors have their bank 
account in Lisbon (and about 19 percent in Porto). This proportion compares 
with 50 percent (18 percent in Porto) for investors in non-SRI foreign funds and 
21 percent (18 percent in Porto) for customers who only invest in domestic mutual 
funds. The proportion of SRI investors with a bank account in Lisbon is not sta-
tistically different from the proportion of investors in foreign funds with a bank 
account in Lisbon. However, if Lisbon and Porto are considered together, the 
difference is statistically significant. Regarding the comparison between SRI 
investors and those that only invest in funds domiciled in Portugal, both diffe-
rences are statistically significant and economically relevant. In fact, investors 
in foreign funds (including those who invest in SRI funds) are mainly concentra-
ted in the two largest urban centers in Portugal. Although statistically signifi-
cant, the difference in the proportion of SRI investors and investors in foreign 
funds residing in Lisbon and Porto is not materially relevant.

Regarding education, the sample is split into three groups: investors without 
completed secondary education, investors with completed secondary education 
and investors with a university degree (higher education). 72.1 percent of SRI 
investors completed higher education, which compares with 64.2 percent and 
22.6 percent for investors in foreign funds and investors in domestic funds, res-
pectively (Table 2). It is also worth noting the high proportion of investors in 
domestic funds who have not completed secondary education: 57.4 percent. The 
statistical tests performed (Chi2 and Crammer-V) allow the identification of sta-
tistically significant differences in relation to education between SRI fund inves-
tors and the other groups of investors.

Concerning occupation, five categories are considered: management positions, 
specialized occupations, qualified positions (excluding management positions), 
undifferentiated workers and individuals without occupation. The analysis in 
Table 3 shows residual differences between the SRI investor group and the non-
-SRI foreign fund investor group. In effect, the proportion of individuals with 
management or qualified positions is around 59 percent in the first case (57.2 per-
cent in the second). For the group of investors in domestic funds, that proportion is 



The Investor in ESG Mutual Funds 97

less than 30 percent. The analysis does not result in statistically significant diffe-
rences in terms of occupation between the groups of SRI investors and investors in 
foreign funds, but between these two groups and the group of investors in domestic 
funds the differences are economically and statistically significant.

Table 1 
Sociodemographic Characteristics and Experience 

with Financial Products
The tables below show descriptive statistics (panel A) and respective statistical inference (panel 
B) for a set of sociodemographic variables and variables related to the investors’ experience with 
financial products. Results are presented for three groups of mutual fund investors: investors in 
SRI funds; investors in foreign funds; and investors in domestic funds. As the analyzed variables 
are binary, statistical inference is performed through tests of proportions (Chi2 and Crammer-V). 
These tests compare SRI investors with investors in foreign (domestic) funds.

PANEL A [1] [2] [3]

SRI
Foreign Fund 

Investors
Domestic Fund 

Investors

Male 85 percent 75 percent 64 percent

Married 63 percent 63 percent 67 percent

Lisbon 52 percent 50 percent 21 percent

Porto 19 percent 18 percent 18 percent

Time deposit 38 percent 36 percent 30 percent

Mortgage loan 3 percent 3 percent 3 percent

Consumer loan 12 percent 10 percent 8 percent

Financial literacy 21 percent 19 percent 8 percent

Math skills 30 percent 27 percent 10 percent

Derivatives 19 percent 32 percent 13 percent

Securities 84 percent 77 percent 47 percent

PANEL B [1] versus [2] [1] versus [3]
Chi2 p-value Crammer-V p-value Chi2 p-value Crammer-V p-value

Male 44.4 0.0 percent 0.048 0.0 percent 151.5 0.0 percent 0.028 0.0 percent

Married 0.2 68.3 percent 0.003 68.9 percent 3.5 6.2 percent 0.030 6.2 percent

Lisbon 1.2 27.4 percent 0.008 27.4 percent 427.7 0.0 percent 0.024 0.0 percent

Porto 4.8 2.9 percent 0.016 2.9 percent 333.3 0.0 percent 0.006 0.0 percent

Time 
deposit

1.2 27.0 percent 0.008 27.0 percent 21.1 0.0 percent 0.000 0.0 percent

Mortgage 
loan

0.5 46.6 percent 0.005 46.6 percent 0.0 98.7 percent 0.006 98.7 percent

Consumer 
loan

2.0 16.1 percent 0.010 16.1 percent 19.9 0.0 percent 0.016 0.0 percent

Financial 
literacy

2.2 14.2 percent 0.012 14.2 percent 153.9 0.0 percent 0.027 0.0 percent

Math skills 3.4 6.5 percent 0.015 6.5 percent 283.2 0.0 percent 0.008 0.0 percent

Derivatives 42.6 0.0 percent 0.052 0.0 percent 19.1 0.0 percent 0.027 0.0 percent

Securities 22.8 0.0 percent 0.034 0.0 percent 412.2 0.0 percent 0.028 0.0 percent



European Review of Business Economics 98

Table 2 
Education and SRI Investment

The table below presents descriptive statistics and respective statistical inference for the level of 
education. Results are presented for three groups of fund investors: SRI investors; investors in 
foreign funds; and investors in domestic funds. Inference is performed using Chi2 and Crammer-V 
tests. These tests compare SRI investors with investors in foreign (domestic) funds.

SRI Foreign Funds Domestic Funds

Less than Secondary 18.5 percent 24.4 percent 57.4 percent

Completed Secondary 9.3 percent 11.4 percent 20.0 percent

Completed University 72.1 percent 64.2 percent 22.6 percent

SRI vs. Foreign Funds SRI vs.  Domestic Funds

Chi2 16.4 853.4

p-value 0 0

Crammer-V 0.031 0.047

p-value 0 0

Table 3 
Occupation and SRI Investment

The table below presents descriptive statistics and respective statistical inference for the occupation 
variable. Results are presented for three groups of fund investors: SRI investors; investors in foreign 
funds; and investors in domestic funds. Inference is performed using Chi2 and Crammer-V tests. 
These tests compare SRI investors with investors in foreign (domestic) funds.

SRI Foreign Funds Domestic Funds

Management 28.8 percent 27.2 percent 16.5 percent

Specialized 6.2 percent 6.2 percent 7.5 percent

Undifferentiated 31.2 percent 30.4 percent 47.4 percent

Qualified 29.9 percent 30.0 percent 12.8 percent

No Occupation 3.8 percent 6.2 percent 15.7 percent

SRI vs. Foreign Funds SRI vs.  Domestic Funds

Chi2 6.1 290.3

p-value 0.19 0

Crammer-V 0.02 0.03

p-value 0.19 0

B. Financial Literacy and Numerical Capabilities
21 percent and 30 percent of SRI investors possess financial literacy and numer-
ical skills, respectively (Table 1 – Panel A). In the case of investors in non-SRI 
foreign funds, the proportion of those with financial literacy (numerical skills) 
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decreases to 19 percent (27 percent). However, the differences between the two 
groups of investors are not statistically significant.

The proportion of investors in domestic funds with financial literacy (numeri-
cal skills) is 8 percent (10 percent). In this case, the differences are material and 
statistically significant, with SRI investors (and investors in foreign funds) deno-
ting higher financial literacy and numerical capabilities compared to investors 
in domestic funds (Table 1 – Panel B).

C. Experience with Financial Products
With regard to banking products, 38 percent, 3 percent and 12 percent of SRI 
investors hold time deposits, consumer loans and mortgage loans, respectively. 
The differences in proportions are modest (and not statistically significant) com-
pared to the group of foreign fund investors. Nevertheless, the differences from 
investors in domestic funds are relevant with regard to time deposits and mor-
tgage loans, but they are not statistically significant for consumer loans. On 
average, SRI investors hold more banking products than the investor in funds 
domiciled in Portugal, but there are no substantive differences in relation to the 
investor in foreign funds.

Another aspect of interest relates to the holding of securities (shares or bonds). 
The proportion of SRI investors that traded securities during the period under 
analysis amounts to 84 percent, a percentage that compares with 77 percent and 
47 percent for investors in foreign funds and investors in domestic funds, respec-
tively. These differences are statistically significant.

The trading of derivatives (even when embedded in structured retail financial 
products – SRPs) is usually associated with higher investor sophistication and / 
or higher propensity for risk taking. In our sample, 19 percent of SRI investors 
traded derivatives / SRPs, a proportion substantially lower than that evidenced 
by investors in foreign funds (32 percent), but higher than that verified for inves-
tors in domestic funds. The differences are statistically significant in both cases.

The value of financial assets in the bank (at year-end 2016) was, on average, 
115.1 thousand euros, 215.7 thousand euros and 32.5 thousand euros for SRI 
investors, foreign fund investors and domestic fund investors, respectively (Table 
4 – Panel A). The differences between the SRI group and the other groups are 
statistically and economically significant.

With respect to mutual fund trades, SRI investors held, on average, around 28 
different funds during the sample period. This figure compares with 6 and 2 for 
foreign fund investors and investors in domestic funds, respectively. The average 
number of mutual fund trades (subscriptions and redemptions) varies between 
176 (SRI investors) and 11 (domestic fund investors). The median amount traded 
is 220,997 euros, 40,000 euros and 25,329 euros for investors in SRI, foreign 
and domestic funds, respectively. The differences between the SRI group and the 
other groups are statistically significant in all cases (Table 4 – Panel B).

The activity of the different types of investors in the secondary stock and bond 
market is also studied (securities domiciled in Portugal and abroad are conside-
red separately). The analysis of the value of the Portuguese shares traded and 
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Table 4 
Sociodemographic Characteristics and Experience 

in Financial Products (Continuous Variables)
The tables below show descriptive statistics (panel A) and respective statistical inference (panel 
B) for a set of sociodemographic variables and variables related to the customers’ experience with 
financial products. Results are presented for three groups of mutual fund investors: SRI investors; 
investors in foreign funds; and investors in domestic funds. Statistical inference is performed 
through tests of means (t-stat) assuming different variances for the groups analyzed. These tests 
compare the group of SRI investors SRI with the group of investors in foreign (domestic) funds.

PANEL A SRI Foreign Fund Investors

Percentile Percentile

Mean 25 50 75 Mean 25 50 75

Age 55,4 65 53 46 56,94 69 55 45

Value of financial assets 115145 3205 34616 119596 215697 2829 34120 135787

# SRI fund trades 3 2 2 3

# foreign fund trades 137 22 50 109 20 2 6 18

# domestic fund trades 176 31 74 149 41 7 18 43

Value traded (domestic stocks) 764311199 5553 253700 5448195 469592640 0 60092 1726386

# trades (domestic stocks) 67 2 13 45 41 0 6 25

Value traded (domestic bonds) 8908034 0 1040 178942 6525686 0 0 93188

# trades (domestic bonds) 3 0 1 3 2 0 0 2

Value traded (foreign stocks) 220379848 0 0 18161 89455603 0 0 0

# trades (foreign stocks) 22 0 0 1 6 0 0 0

Value traded (foreign bonds) 4472619 0 0 0 2637115 0 0 0

# trades (foreign bonds) 0 0 0 0 0 0 0 0

Value traded (mutual funds) 985333 69635 220977 656559 442396 12002 40000 145055

# different mutual funds 28 9 18 36 6 1 3 7

PANEL A Domestic Fund Investors

Percentile

Mean 25 50 75

Age 59,41 77 64 50

Value of financial assets 32502 0 2311 24648

# SRI fund trades

# foreign fund trades

# domestic fund trades 11 2 5 10

Value traded (domestic stocks) 36601322 0 0 4908

# trades (domestic stocks) 5 0 0 2

Value traded (domestic bonds) 289783 0 0 4725

# trades (domestic bonds) 1 0 0 1

Value traded (foreign stocks) 6466403 0 0 0

# trades (foreign stocks) 0 0 0 0

Value traded (foreign bonds) 5873 0 0 0

# trades (foreign bonds) 0 0 0 0

Value traded (mutual funds) 969368 8142 25329 101090

# different mutual funds 2 1 2 3
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the respective number of trades reveals a greater appetite of SRI investors for 
activity in the secondary market. In fact, the median value of trades reaches 
253,700 euros for SRI investors (13 trades), which contrasts with about 60,000 
euros for foreign fund investors (6 trades). With regard to foreign securities’ tra-
des, the data suggest the presence of extreme values in the sample. Still, the 
trading activity appears to be higher for SRI mutual fund investors.

A. Multivariate analysis
The previous analysis is complemented with the estimation of probit models. The 
models used combine the different sociodemographic characteristics of investors 
to establish the extent to which these characteristics condition the participation 
of individuals in the SRI mutual fund market (that is, to know which character-
istics condition the individual’s probability of being an investor in SRI mutual 
funds). In our models, the dependent variable takes the value 1 if the individual 
is an investor in SRI mutual funds, and zero if she/he is an investor in non-
SRI funds domiciled abroad (or, alternatively, in he/she is an investor in mutual 
funds domiciled in Portugal).

In column [1] of Table 5 we tabulate the results for the base model, in which 
the explanatory variables are the investor’s residence (distinguishing those who 
reside in Lisbon, Porto and abroad from residents in other districts of Portugal), 
marital status (married), investor’s age (non-linearly), gender (male), highest 
level of education completed (distinguishing investors who have completed secon-
dary education and those who have completed higher education) and occupation 
(distinguishing individuals with management positions, specialized workers, 
qualified workers and those that have undifferentiated occupations).

PANEL B SRI vs. Foreign Funds SRI vs. Domestic Funds

t Sig. (2-sided) t Sig. (2-sided)

Age
-3.11 0 percent -7.45 0 percent

Value financial assets 
8.14 0 percent -9.90 0 percent

# trades (foreign funds)
-6.99 0 percent

# trades (mutual funds) 
-6.92 0 percent -8.45 0 percent

Value traded (domestic stocks)
-0.69 49 percent -1.74 8 percent

# trades (domestic stocks)
-3.10 0 percent -7.46 0 percent

Value traded (domestic bonds)
-0.41 68 percent -1.63 10 percent

# trades (domestic bonds)
-2.52 1 percent -5.42 0 percent

Value traded (foreign stocks)
-1.07 29 percent -1.78 8 percent

# trades (foreign stocks)
-2.08 4 percent -2.83 1 percent

Value traded (foreign bonds)
-0.43 67 percent -1.06 29 percent

# trades (foreign bonds)
1.75 8 percent -1.80 7 percent

Value traded (mutual funds)
-2.45 2 percent -4.16 0 percent

# different funds
-16.58 0 percent -21.73 0 percent
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Table 5 
Probit Model – SRI Investors versus Investors in Domestic Funds

This table shows the results of a probit model. The dependent variable is a binary variable indicative 
of whether the investor is an SRI investor (being an investor in funds domiciled in Portugal). The 
model is estimated by maximum likelihood, using the Huber-White method.

[1] [2] [3] [4] [5] [6]
Const. -1633.69 *** -1643.15 *** -1502.00 *** -1381.00 *** -1290.56 *** -873.17 ***

-6.66 -6.65 -5.71 -5.21 -4.84 -3.42

Lisbon 0.364 *** 0.362 *** 0.358 *** 0.351 *** 0.352 *** 0.331 ***
10.99 10.91 10.58 10.33 9.45 8.67

Porto 0.153 *** 0.153 *** 0.151 *** 0.144 *** 0.161 *** 0.152 ***
3.92 3.92 3.78 3.59 3.81 3.52

Foreign country -0.365 *** -0.366 *** -0.411 *** -0.376 *** -0.334 *** -0.295 **
-2.91 -2.91 -3.21 -2.89 -2.59 -2.27

Married 0.007 0.006 -0.023 -0.021 -0.016 -0.011
0.22 0.19 -0.69 -0.64 -0.45 -0.29

Age 1.657 *** 1.656 *** 1.521 *** 1.396 *** 1.303 *** 0.869 ***
6.63 6.62 5.67 5.17 4.79 3.35

Age x Age -0.001 *** -0.001 *** -0.001 *** -0.001 *** -0.001 *** -0.001 ***
-6.61 -6.59 -5.65 -5.14 -4.76 -3.29

Male -0.502 *** -0.499 *** -0.522 *** -0.495 *** -0.473 *** -0.448 ***
-12.77 -12.69 -13.01 -12.21 -10.95 -10.11

Completed secondary 0.054 0.056 0.059 0.055 0.063 0.043
1.08 1.12 1.17 1.08 1.21 0.79

Completed university 0.621 *** 0.619 *** 0.575 *** 0.541 *** 0.516 *** 0.474 ***
15.66 15.61 14.07 13.22 12.14 11.11

Management 0.252 *** 0.183 ** 0.154 * 0.125 0.132 0.091
2.96 2.07 1.72 1.38 1.41 0.94

Specialized 0.069 0.069 0.065 0.064 0.073 0.075
0.69 0.69 0.65 0.63 0.71 0.69

Undifferentiated 0.147 * 0.148 * 0.139 * 0.138 0.128 0.145
1.77 1.77 1.65 1.62 1.45 1.60

Qualified 0.148 * 0.126 0.111 0.101 0.073 0.063
1.72 1.45 1.27 1.14 0.79 0.67

Financial literacy 0.163 *** 0.162 *** 0.156 *** 0.140 *** 0.138 ***
3.58 3.51 3.38 2.89 2.78

Log(1+Financial assets) 0.055 *** 0.042 *** 0.037 *** 0.019 **
5.96 4.46 3.87 2.23

Time deposit -0.026 -0.018 -0.006 0.024
-0.86 -0.59 -0.18 0.71

Consumer loan -0.095 -0.111 -0.136 * -0.112
-1.37 -1.56 -1.79 -1.47

Mortgage loan -0.085 ** -0.111 ** -0.149 *** -0.139 ***
-1.98 -2.57 -3.08 -2.84

Derivatives 0.107 *** 0.021 -0.022
2.77 0.48 -0.51

Securities 0.381 *** 0.351 *** 0.261 ***
9.63 8.51 6.14

# trades domestic funds 0.003 *** 0.003 ***
4.49 4.24

Log(1+valor traded funds) 0.108 ***
18.11

McFadden R2 12.9% 13.1% 15.1% 16.5% 25.3% 28.0%
LR stat 1174 1187 1369 1498 2298 2547
Prob. 0.000 0.000 0.000 0.000 0.000 0.000
# obs. with Y=0 387377 387377 387374 387374 387374 387374
# obs. with Y=1 610 610 610 610 610 610

SRI versus  Domestic Funds
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In columns [2] to [6] of Table 5 we tabulate the results of the estimation of the 
base model, expanded with the inclusion of other explanatory variables: finan-
cial literacy (column [2]), assets and liabilities (column [3]), derivatives or other 
securities traded (column [4]), experience with domestic funds (column [5]), and 
the value traded in mutual funds (column [6]).

The results allow us to conclude that, compared to individuals who invest in 
domestic funds, residing in Lisbon or Porto increases the likelihood of invest-
ment in SRI mutual funds. This finding is consistent with Nilsson (2008) and 
Pérez-Gladish et al. (2012), who claim that SR investing is predominantly rele-
vant for larger cities’ inhabitants. However, contrary to expectations, residence 
abroad reduces this probability.3 Likewise, general literacy (completion of univer-
sity education) and financial literacy4 also increase that likelihood, but neither 
occupation nor marital status5 makes it possible to differentiate those groups 
of investors. Among the sociodemographic characteristics, it is worth mentio-
ning the fact that age has a non-linear effect, while men are less likely to invest 
in SRI funds. These results are aligned with Junkus and Berry (2010), among 
others, who find that SRI investors tend to be younger and female, and with 
Nilsson (2008), Cheal et al. (2011) and Gutsche and Zwergel (2020) who find a 
positive link between educational degree or financial literacy and involvement 
in SR investing.

As for financial assets, there is a positive association with the probability of 
investment in SRI funds (Riedl and Smeets (2017) also find that investors with 
larger portfolios are more likely to hold SRI), but holding bank liabilities (i.e., 
mortgage loans) is negatively associated with the probability of investment in 
SRI funds. Finally, the derivatives’ trading experience has a negligible effect, 
but securities’ trading increases the likelihood of investment in SRI funds, while 
the experience with domestic funds (both in terms of the number and the value 
of trades) helps distinguishing SRI investors from investors in domestic funds.6

The differences between investors in foreign funds and in SRI funds are less 
noticeable (Table 6), since residence in Lisbon or Porto is no longer statisti-
cally significant. Financial literacy also ceases to have statistical significance, 
although only in the last estimated model.

3 It should be remembered that the SRI funds in the sample are all domiciled abroad, which is 
why it was anticipated that such funds might have greater notoriety among non-residents.

4 The results are similar if mathematical skills are used instead of financial literacy.
5 Pérez-Gladish et al. (2012) also report no effect between the marital status and the level of 

SR fund investment but Wins and Zwergel (2016) find that SRI fund investors are more likely to be 
married.

6 Results (not reported) are similar if outliers are omitted from the estimation.
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Table 6 
Probit Model – SRI Investors versus Investors in Foreign Funds 

This table shows the results of a probit model. The dependent variable is a binary variable indicative 
of whether the investor is an SRI investor (being an investor in foreign mutual funds). The model is 
estimated by maximum likelihood, using the Huber-White method.

[1] [2] [3] [4] [5] [6]
Const. -1954.95 *** -1954.22 *** -1966.11 *** -1844.86 *** -1719.88 *** -1214.72 ***

-5.75 -5.75 -5.77 -5.47 -5.03 -3.53

Lisbon 0.059 0.059 0.062 0.049 0.034 -0.019
1.34 1.33 1.39 1.09 0.76 -0.41

Porto 0.069 0.070 0.074 0.071 0.071 0.033
1.26 1.27 1.34 1.29 1.27 0.57

Foreign country -0.523 *** -0.523 *** -0.519 *** -0.470 *** -0.451 *** -0.511 ***
-3.02 -3.02 -2.99 -2.68 -2.58 -2.76

Married -0.026 -0.026 -0.025 -0.029 -0.028 -0.031
-0.62 -0.62 -0.61 -0.69 -0.67 -0.68

Age 1.991 *** 1.990 *** 2.004 *** 1.879 *** 1.752 *** 1.227 ***
5.74 5.74 5.76 5.46 5.02 3.49

Age x Age -0.001 *** -0.001 *** -0.001 *** -0.001 *** -0.001 *** -0.001 ***
-5.74 -5.74 -5.76 -5.47 -5.02 -3.48

Male 0.325 *** 0.324 *** 0.324 *** 0.315 *** 0.296 *** 0.251 ***
6.21 6.20 6.15 5.93 5.49 4.46

Completed secondary 0.028 0.029 0.031 0.038 0.064 0.033
0.39 0.40 0.43 0.53 0.89 0.43

Completed university 0.118 ** 0.118 ** 0.125 ** 0.122 ** 0.133 *** 0.054
2.35 2.35 2.51 2.43 2.58 1.00

Management 0.008 -0.004 -0.007 -0.024 -0.013 -0.141
0.07 -0.03 -0.06 -0.21 -0.11 -1.11

Specialized -0.009 -0.009 -0.023 -0.029 -0.011 -0.012
-0.06 -0.06 -0.17 -0.22 -0.08 -0.09

Undifferentiated 0.036 0.036 0.021 0.011 0.008 -0.006
0.32 0.32 0.19 0.09 0.07 -0.05

Qualified -0.047 -0.051 -0.058 -0.070 -0.071 -0.118
-0.41 -0.44 -0.49 -0.59 -0.61 -0.95

Financial literacy 0.025 0.027 0.023 0.013 -0.035
0.43 0.47 0.39 0.23 -0.57

Log(1+Financial assets) -0.019 ** -0.018 ** -0.021 ** -0.056 ***
-2.47 -2.25 -2.55 -7.49

Time deposit 0.089 ** 0.093 ** 0.098 ** 0.199 ***
2.19 2.25 2.34 4.45

Consumer loan 0.033 0.035 0.051 0.154
0.34 0.36 0.53 1.53

Mortgage loan -0.002 -0.015 -0.024 0.045
-0.04 -0.25 -0.41 0.75

Derivatives -0.184 *** -0.233 *** -0.249 ***
-4.04 -4.93 -5.06

Securities 0.254 *** 0.241 *** 0.145 **
4.71 4.41 2.52

# trades domestic funds 0.001 *** 0.001 ***
3.19 2.94

Log(1+valor traded funds) 0.213 ***
17.84

McFadden R2 2.4% 2.4% 2.6% 3.3% 6.2% 12.8%
LR stat 125 125 136 172 327 671
Prob. 0.000 0.000 0.000 0.000 0.000 0.000
# obs. with Y=0 16353 16353 16353 16353 16353 16353
# obs. with Y=1 610 610 610 610 610 610

SRI versus  Foreign Funds
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A significant difference occurs with regard to the gender: among investors in 
foreign funds, the likelihood of a male investor in SRI funds is higher. Columns 
(4) to (6) show that investors in foreign funds have more experience with deriva-
tives and are wealthier, but less experience with securities (shares and bonds) in 
the secondary market. Experience in trading non-SRI funds also increases the 
likelihood of investment in SRI funds.7

III. Conclusion 

The results of the statistical analysis conducted in this study suggest the 
existence of substantive differences in sociodemographic variables and financial 
experience between SRI mutual fund investors and investors in funds domici-
led in Portugal. However, the differences between investors in SRI funds and 
investors in foreign funds are more modest, with the exception of stock, bond, 
derivative and range of mutual funds traded. These differences seem to point to 
greater dynamism, diversity and trading activity for SRI investors compared to 
the other investor groups. Ultimately, this search for diversity may explain the 
acquisition of socially responsible mutual funds.
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Banking System Performance, Efficiency, Risk and 
Capitalization: The Case of Portugal (1992-2009)

MÁRIO COUTINHO DOS SANTOS*

ABSTRACT

In this article we conduct an empirical comparative analysis on the Portuguese banking 
system during the period of 1993-2009. Using a dataset drawn from OECD’s Banking 
Statistics – Financial Statements of banks database, we examine, at the banking 
system aggregated level, the performance, the risk, the operating efficiency, and the 
capitalization condition of the Portuguese banking system, comparatively to a sample 
of banking systems of euro area countries.
We found that the performance in terms of the risk, the operating efficiency, and the 
capitalization.

BANKING ORGANIZATIONS ARE DEEMED SPECIAL, because of the unique 
functions they perform in the economy. First and foremost, the supply and admi-
nistration of the transaction and payment services, the provision of liquidity 
and credit, and the transmission of the monetary policies to the economy (e.g., 
Crouhy and Galai, 2018; Olson, 2006; Bossone, 2000; Merton, 1995; England, 
1991).1

The pivotal roles played by banks in most national financial systems, are a 
conspicuous motivation for governments in most countries across the globe, to 
exert supervisory and regulatory discipline over the banking industry (e.g., Frei-
xas and Rochet, 2008; Barth et al., 2001; Dewatripont and Tirole, 1993).

Further, the severity of adverse macroeconomic shocks, such as financial cri-
ses, can threaten the safety and the soundness of a banking system, and even 
the financial stability of a country. The likelihood of such outcomes, creates an 
incentive for governments worldwide to take action in: (i) extensively monitoring 
banking conduct and performance to prevent disruption, in the provision of their 
financial intermediation services; and (ii) to mitigate the burden on taxpayers 

* This paper shares the dataset developed for chapter 6 of Banking in Portugal, entitled 
“Performance and Efficiency of the Portuguese Banking System”, in Anabela Sérgio, Editor, 
Palgrave Macmillan Studies in Banking and Financial Institutions, London, UK; DOI: 
10.1057/9780230371422_6; © 2016 Mário Coutinho dos Santos. The author gratefully acknowledges 
the insightful and helpful comments and suggestions of João Pinto, Pedro Duarte Silva and Victor 
Mendes. I am also thankful for Jorge Mota’s research assistance. Any errors and omissions are 
the sole responsibility of the author. This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors.

1 Throughout the paper we use the terms bank, banking organization, depository institution, 
and financial institution, interchangeably. All the designations refer to commercial banks, bank 
holding companies, savings banks and thrifts.
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associated with potential negative externalities induced by banks’ conduct (e.g., 
Flannery, 2001, 1994).2

Because of those allegedly detrimental consequences, banking organizations 
are also required to comply with mandatory accounting and financial reporting 
standards, financial disclosure requirements, and financial statements external 
auditing. However, the pervasive informational opacity of the many financial 
assets, banks typically carry in their balance sheets, may hinder efforts in moni-
toring banks´ economic performance and financial condition. 

Monitoring the different performance dimensions of banking systems, is a 
recurring practice among government officials, central bankers, regulatory and 
supervisory agencies, banking communities, deposit insurers, rating agencies, 
financial analysts and academic researchers.

In many countries worldwide, banks’ watchdogs, such as capital adequacy 
regulators and deposit insurance administrators, engage in banks extensive 
surveillance, to monitor and appraise their financial performance and condition, 
and compliance with safety net mechanisms, capital adequacy standards, and 
deposit insurance provisions. Supervisory and regulatory agencies, for example, 
also engage in monitoring banking activities, to gather information on their indi-
vidual economic performance and financial condition, aiming at promoting the 
safety, the soundness and the stability of a banking system as a whole (e.g., Krai-
ner and Lopez, 2002; Sahajwala and Van den Bergh, 2000; Flannery and Hous-
ton, 1999; Dahl et al., 1998; Avery, 1997).

It is well acknowledged that in performing their financial intermediation 
functions, banks gather and process relationship-specific private information, on 
the informationally opaque financial assets they carry on and off their balance 
sheets. However, those functions may be also helpful in mitigating asymmetric 
information problems. When screening and monitoring borrowers, banks acquire 
informational advantages, which become itself a source of information asymme-
try between banks and financial market participants, acting as delegated moni-
tors (e.g., Flannery and Houston, 1999; Lucas and McDonald, 1992; Ross, 1989; 
Diamond, 1984; Campbell and Kracaw, 1980).3

The motivation for this practice is twofold. On one side, well-functioning, sta-
ble, sound and safe banking systems, are important for countries’ financial and 
economic performance and to promote growth and social welfare. On the other 
side, banks need not only to adequately monitor their risk-taking behavior, but 
also the allocative efficiency of the resources they manage. Hence, the exami-
nation of bank performance has deserved considerable attention, and has accu-
mulated a large body of theoretical and empirical academic and practitioners’ 

2 Throughout the paper we use interchangeably, banking system, banking sector and banking 
industry.

3 According to Ross (1989), «loan organizations are opaque», because they only allow market 
participants a blurred ‘view’ of their financial assets’ true risk and return characteristics. One of 
the reasons banking firms’ assets are characterized by a significant amount of opacity is that «banks 
know more about the quality of their assets than do outside investors» (Lucas and McDonald, 1992). 
For further details see Iannotta (2006), Flannery et al. (2004), and references therein.
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literature (see, e.g., Hughes and Mester, 2010; Degryse et al., 2009; Mester, 2008; 
Berger and Humphrey, 1997; Berger et al., 1993). 

The main purpose of this paper is to investigate the profitability, risk, ope-
rating efficiency, and capitalization dimensions of the Portuguese banking sys-
tem performance, during the 1993-2009 period, comparatively to a sample of 
euro area countries, using accounting-based metrics.4 For this study, we used a 
dataset of aggregated financial statements of national banking sectors of Portu-
gal and a control sample of European euro area countries, drawn from OECD’s 
Banking Statistics – Financial Statements of banks harmonized database.

I. Background, Literature Review, and Research Questions 

A. Overview of the Portuguese Banking System 
Driven by waves of market and economic integration, financial innovation, 
deregulation, and technological change, banking markets and institutions wor-
ldwide, experienced increasingly dynamic, volatile and global competitive envi-
ronments.5

The Portuguese banking system was not immune to such transformations. 
Joining the European Economic Community (EEC), the European single market, 
and the third phase of the Economic and Monetary Union (EMU), were signifi-
cant catalyzers of major structural readjustments on the economy in general, 
and on its financial and banking systems in particular.6

At the banking system level, Portugal might well have been one of the Euro-
pean countries that experienced a more substantial pressure for readjusting its 
competitive and operating banking model. The privatization of formerly nationa-
lized banks, the financial system deregulation trends of the 1980s and 1990s, 
and the challenges of the European single market for financial services, were 
among the major hurdles faced during this liberalization process.7

B. Review of the Literature 
Organizational performance measurement is on the research agenda of both the 
academic and the practitioner worlds, for decades. As a result, a profusion of per-
formance measurement frameworks and methodologies has been developed and 

4 Countries included in the control sample are Austria, Belgium, Finland, France, Germany, 
Greece, Ireland, Italy, Luxembourg, Netherlands and Spain

5 For comprehensive overviews of the European banking industry spanning a similar time frame 
see, e.g., Schoenmaker and Peek (2014), Goddard et al. (2007), Dermine (2003), and Murphy (2000).

6 See Valério (2010) for a comprehensive historical overview of the political economics of the 
Portuguese banking system. Borges (1993) analyzes of the Portuguese banking system integration 
in the European Single Market. 

7 See Coutinho dos Santos (2003) for a summary of the milestones in the restructuring process 
of the Portuguese banking system, and a chronogram of Portuguese banks reprivatization program 
(1989-1996).
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applied (Bikker and Bos, 2008; Neely et al., 2007; Kennerley and Neely, 2003; 
Eccles, 1991).

Business performance measurement aims at analyzing how an organization 
is performing in terms of «the efficiency and effectiveness of past (business) 
action(s)» (Neely et al., 2002). Despite the fact that the approach has well-known 
caveats, in practice, many organizations use accounting-based performance 
measures to «quantify the efficiency and/or effectiveness of past action(s)» (ibid.), 
meaning that accounting-based performance indicators exhibit a backward-
-looking nature.8

In banking, the examination of the relationship between market structure, 
performance and efficiency has been most often conducted, under two compe-
ting paradigms: the structure-conduct-performance (SCP) hypothesis, and the 
efficient-structure (EFS) hypothesis (e.g., Degryse et al. 2009; Neuberger, 1998, 
1997; Hannan, 1991).9

Under the structure-conduct-performance paradigm (hereafter, SCP), the 
conduct of a firm is determined by market structure of the industry it integrates, 
which determines its (random) long-run performance (e.g., Schmalensee, 1985; 
Scherer, 1980; Bain, 1959, 1956).10

A comprehensive branch of the economics literature identified the market 
structure and conduct, as major determinants of firms’ performance, namely 
in banking (e.g., Neuberger, 1997; Hannan, 1991; Scherer and Ross 1990; Bain 
1959).

Prior research on Portuguese banking performance and efficiency is relati-
vely exiguous. In a brief overview of this literature are included: (i) Martins and 
Ribeiro’s (2013) estimation of a stochastic frontier model, using a non-consoli-
dated panel data for 22 banks operating in Portugal between 1995 and 2001; 
(ii) Cabrita and Bontis’ (2008) examination using partial least squares struc-
tural equation modelling of the «… inter-relationships and interactions among 
intellectual capital components and business performance in the Portuguese 
banking industry»; (iii) Portela and Thanassoulis’ (2007) DEA study of the « 
links between operational and profit efficiency and also between transactio-
nal and operational efficiency»; (iv) Barreto and Baden-Fuller’s (2006) investi-
gation of the  «Portuguese bank branching decisions between 1988 and 1996»; 
(v) Mendes and Rebelo’s (2003) empirical examination of «the structure-perfor-
mance relationship in the Portuguese banking industry during the nineties»; 
(vi) Canhoto and Dermine’s (2003) test of the hypothesis that ‘de novo’ banks are 
likely to experience higher levels of operating efficiency than ‘established’ banks, 

8 This methodological approach ignores the cost of equity capital, is based in accounting data 
collected and processed under nonuniversal (changing) accounting principles and practices, and 
which may be prone to manipulation.

9 For reviews of this literature see, e.g., Hughes and Mester, 2010; Degryse et al., 2009; Bikker 
and Bos, 2008; Mester, 2008; Berger and Humphrey, 1997; Neuberger, 1998, 1997; Goldberg and 
Rai, 1996; Molyneux et al., 1996; Molyneux and Forbes, 1995; Berger et al., 1993; Hannan, 1991.

10 Without loss of generality, henceforth we will use ‘market structure’ and ‘industry structure’ 
interchangeably.
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on a sample of 20 Portuguese domestic banks, over the 1990-1995 sample period; 
(vii) Coutinho dos Santos’ (2003) principal components analysis of a sample of 54 
Portuguese banks, using financial statement data published by the Associação 
Portuguesa de Bancos (APB) for a set of 21 banking performance indicators; 
(viii) Pinho (2001) estimation of efficiency of the Portuguese banking industry; 
(ix) Alpalhão and Pinho’s (1990) conduct a ratio analysis to Portuguese banks’ 
financial statement data over the 1980-1989 period.

Examples of recent research on banking performance and efficiency outside the 
Portuguese banking market include, among many others: Ferretti et al. (2012), 
who analyzed a set of performance indicators using accounting data for a sam-
ple of Italian banks over the 1999-2010 sampling period. Their analysis focused 
on earnings, efficiency, credit risk, capital adequacy, and stock market perfor-
mance; Dietrich and Wanzenried (2011), who investigated the profitability of 
a panel data of 372 commercial Swiss banks over the period 1999-2009, fin-
ding that «profitability is, for the most part, explained by five factors: opera-
tional efficiency, the growth of total loans, funding costs, the business model, 
and the effective tax rate»; Albertazzi and Gambacorta (2010) used a dataset 
drawn from OECD banking statistics database, over the 1981-2003 sampling 
period, and including yearly balance sheet and the income statement data for 
Austria, Belgium, France, Germany, Italy, the Netherlands, Portugal, Spain, 
United Kingdom and United States, examining «how banks’ activity is affected 
by the corporate income tax»; Albertazzi and Gambacorta (2009) investigating 
the link between banking profitability and macroeconomic and financial shocks 
associated with the business cycle, using the same dataset of Albertazzi and 
Gambacorta (2010) drawn from OECD banking statistics database, covering 
the 1981-2003 period; Bikker and Bos (2008) who used a panel data set for 46 
countries, including European Union (EU), OECD, Eastern and Central Europe 
countries drawn from BankScope database, to conduct an empirical examination 
of banking performance and efficiency during the 1996-2005 sampling period, 
using different methodological approaches; Loukoianova (2008), uses data enve-
lopment analysis (DEA) to analyze efficiency and profitability of Japanese banks 
during the 2000-2006 sampling period. Findings document that: (i) the overall 
performance of Japanese banks has been improving since 2001, despite intra 
banking sector differences; and (ii) profitability is low relative to other advanced 
countries; Goddard et al. (2004) examined «determinants of profitability in six 
major European banking sectors: Denmark, France, Germany, Italy, Spain and 
the UK, for the period 1992–98. Although there are some significant size–pro-
fit relationships in some of the estimations, overall the evidence for any con-
sistent or systematic size–profitability relationship is unconvincing»; Seabright 
et al. (2002), examined the performance of a sample of 515 banks in Belarus, 
Bulgaria, Croatia, Czech Republic, Estonia, Macedonia, Hungary, Kazakhstan, 
Latvia, Lithuania, Poland, Romania, Russia, Slovak Republic, Slovenia, and 
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Ukraine, using a dataset drawn from the BankScope database for the 1994-1999 
sampling period; Lozano-Vivas et al. (2001) using Data Envelopment Analysis 
(DEA) to investigate bank performance and technical efficiency at the European 
Union level, using both banking and environmental variables; Findings of Res-
ti’s (1997) econometric and linear programming investigation to a panel of 270 
Italian banks, suggest that using those two methodological approaches does not 
yield significantly different results; Molyneux and Forbes (1995) tested both the 
structure-conduct-performance (SCP) and the efficiency hypotheses using poo-
led and annual data of the European banking industry over the 1986-1989 sam-
pling period. Their findings are consistent with SCP in explaining «the market 
behaviour of European banks».

II. Empirical Implementation 

In this comparative analysis on the Portuguese banking system performance 
and efficiency, we use a dataset drawn from the banking statistics published 
by OECD.11 These publications provide yearly financial statements data for the 
aggregated national banking sectors of member countries, harmonized to alle-
viate the problems typically associated with national differences in accounting, 
statistical definitions, and other sources of methodological concern.12 

Despite the availability of cross-sectional data on national banking systems, 
there is a relative paucity in comparative examinations of banking systems per-
formance, compared with the cross-sectional and time-series research that uses 
datasets of individual banks. However, when the object of research is the per-
formance a of banking system, using individual banking data, may not be an 
adequate empirical basis for making meaningful cross-sectional comparisons 
national banking systems.13

The criteria for the inclusion in the sample was: (i) being a European country; 
and (ii) the availability of data on OECD bank statistics for most of the sampling 
period. The sample includes the following countries: Austria, Belgium, Finland, 
France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands and Spain. 

11 The data set for this empirical examination was drawn from: OECD (2012, 2011, 2008, 2005, 
2003, 2001). These publications provide «statistics on financial statements of banks in OECD 
countries. National Statistics are re-classified and presented according to a standard framework». 
See also the 2011 methodological notes prepared by OECD to improve the comparability and 
«facilitate the comprehension and the interpretation of the data».

12 The dataset used in this study refers to entire banking systems except for Greece, Portugal, 
for which only commercial banks are included in the sample.

13 Differences in national accounting principles and practices, consolidation rules, reporting 
methods, tax codes, regulatory regimes, and statistical definitions, make comparability of banking 
statistics provided by national central banks difficult. Therefore, examinations of banking systems 
datasets may become problematic, and their results should be interpreted cautiously (see OECD, 
2011, pp. 3, 7).
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The sample period starts in 1993, because this was the year in which the 1988 
Basel Accord of the international bank capital standards was enforced. Additio-
nally, in 1992 the EEC Directive No. 86/635/CEE on accounting consolidation 
principles and rules for financial institutions, was transposed to the Portuguese 
legal system. The sample period ends in 2009 because this is the last year for 
which data was available on OECD’s bank profitability database.14 

For Portugal, OECD’s Bank Profitability statistics refers «to financial sta-
tements of all (universal) banks with their head-offices in national territory, 
and to some resident bank-like institutions. Subsidiaries of foreign banks are 
included. Excluded from these statistics are savings banks, mutual agricultural 
credit banks, branches of foreign banks and money market funds. Excluded are 
also data on non-monetary financial institutions: other financial intermediaries, 
financial auxiliaries, insurance companies and pension funds» (OECD, 2011, p. 
462).

III. Profitability, efficiency, risk and capitalization 

Despite its scope and methodological implementation, an accounting-based 
banking system performance analysis should be conducted in a risk-return fra-
mework. Therefore, in this study we estimate accounting-based performance 
measures in terms of profitability, risk and operating efficiency.

Banking performance and efficiency research can be conducted at two levels: 
(i) at the individual bank, or groups of banks level; and (ii) at the banking system 
level. Because the object of this performance empirical examination is a banking 
system as a whole, understanding its relative performance compared to its 
cohorts, tend to be more useful than the analysis of individual banks’ financial 
statements. Consequently, we use a dataset drawn from the aggregated national 
banking sectors financial statements of OECD member countries.

A. Profitability Analysis 
Following the mainstream accounting-based banking performance measure-
ment literature, we use the ‘Return on Assets’ (ROA) and the ‘Return on Equity’ 
(ROE), as indicators to gauge banking system profitability. 

ROA is defined as ‘Net Income’ divided by ‘Total Assets’ and provides an 
accounting measure of overall banking asset base economic profitability. ROE is 
defined as the quotient between ‘Net Income’ and ‘Equity’, gauging the accoun-
ting profitability of the equity capital base. The decomposition of those accoun-
ting measures of profitability is recurrently used by academics and praction-
ners, in order to improve the understanding of profitability generating process. 
We used the standard Du Pont decomposition analysis to examine profitability. 
Table 1 summarizes variable specifications:

14 See Appendix I for sample scope, data availability, and missing data.
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 Table 1 
Du Pont profitability decomposition analysis

Variable Specification

Profit margin Net income / Operating income

Asset utilization Operating income / Total assets

Leverage multiplier Total assets / Equity capital

Return on assets (ROA) Profit margin x Asset utilization

Return on equity (ROE) Return on assets x Leverage multiplier

ROA and ROE are computed as:15

ROE was decomposed in terms of the product of ROA and the ‘leverage multi-
plier’, which is the inverse of the capital ratio: 

For this analysis we segmented the sample period in two subperiods; one from 
1993 to 1998, and the other from 1999 to 2009. To highlight the effects of the 
2008 global financial crisis we also considered the 1999 to 2007 period.

Table 2 
Profit margin

Portugal 8.32% Over perform 6.950% Over perform 10.28% Under perform 9.11% Over perform
Sample 7.05% 4.822% 10.67% 8.48%

 1993/ 2009  1999/ 2009
Means

 1993/ 1998  1999/ 2007

Portugal 9.25% Over perform 6.392% Over perform 9.82% Over perform 10.31% Over perform
Sample 6.78% 4.977% 7.64% 8.27%

 1993/ 2009  1999/ 2009
Medians

 1993/ 1998  1999/ 2007

Source: OECD Banking Statistics

Over the sample period 1993 / 2009, the Portuguese banking system (PTB) 
outperformed the control sample’s profit margin means. During the 1993 / 1998 
period, before the commencement of the euro area, the profit margin decreased 

15 The DuPont ROE decomposition model was named after the DuPont Corporation started 
using the method in the 1920s.
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across all sample banking systems, possibly because the conjoint effects of rela-
tive ‘turbulence’ experienced on Exchange Rate Mechanism (ERM) of the Euro-
pean Monetary System (EMS) during the early 1990, and the more competi-
tive playing field associated to the European Community (EC) single market in 
financial services, completed in 1992. However, 

Table 3 
Asset utilization

Portugal 7,23% Outper form 8,764% Outper form 6,39% Outper form 6,31% Outper form
Sample 6,49% 7,930% 5,61% 5,77%

Portugal 6,92% Outper form 8,894% Outper form 6,03% Outper form 6,03% Outper form
Sample 5,70% 7,400% 5,29% 5,29%

Means
 1993/ 2009  1993/ 1998  1999/ 2007  1999/ 2009

Medians
 1993/ 2009  1993/ 1998  1999/ 2009  1999/ 2007

Source: OECD Banking Statistics

To gauge the profitability performance condition of the banking systems inclu-
ded in our sample, we classified a banking system as ‘over performing’ whenever 
its profitability / performance indicator, was higher than the sample’s banking 
system mean. We classified as ‘underleveraged’, those banking systems whose 
mean ‘Leverage Multiplier’ was lower than sample’s, and ‘over leveraged’, when 
it was higher than sample’s. 

On average, the profitability of the Portuguese banking system measured 
by the ROA, is below the mean of the countries included in the sample, what 
indicates that it is under performing. When we decompose ROA as the product 
of ‘Profit Margin’ and ‘Asset Utilization’, we find that the Portuguese banking 
system is underperforming despite in terms of ROE because is significantly less 
leveraged.

On average, the profitability of the banks integrating the Portuguese banking 
system measured by ROE, is below the mean of the banking systems included 
in the sample, suggesting that, on average, they are under performing relatively 
to those.

As shown in Table 7.5, the ROE decomposition as the product of the ‘ROA’ and 
the ‘Leverage multiplier’, the Portuguese banking system is underperforming in 
terms of ROE relatively to the other banking systems, because it is significantly 
less leveraged, measured by the ‘Leverage multiplier’, than its peers.
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Table 5 
Banking system profitability performance comparative analysis

Portugal Sample

(mean)

Profit margin 0.0832 0.0795 over performing

Asset utilization 0.0723 0.0789 underperforming

ROA 0.0058 0.0065 underperforming

Leverage multiplier 9.7480 16.3775 underleveraged

ROE 0.0560 0.1003 underperforming
Source: OECD Banking Statistics 

Similar conclusions are reached using the median statistic.

B. Operating performance and efficiency analysis 
To gauge accounting-based the operating efficiency of the banking systems inclu-
ded in our sample we estimated the following indicators:

Table xxxx 
Operating performance and efficiency measures

Description Definition

Operating Income to Total Assets Operating income / Total assets

Interest Income to Total Assets Interest income / Total assets

Cost to Income Operating expenses / Total Income

Operating Expenses to Operating income Operating expenses / Operating income

Operating Expenses to Total Assets Operating Expenses / Total Assets

Interest Expenses to Total Assets Interest expenses / Total assets

Interest Expenses to Total Liabilities Interest expenses / Total liabilities

Net Interest Margin Net interest income / total assets

Staff Costs to Operating Income Staff costs / Operating income

Staff Costs to Operating Expenses Staff costs / Operating expenses
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To compare the efficiency condition of the Portuguese banking system to the 
peers included in the sample, in relation to each of the estimated indicators, 
we compared the estimated mean for the Portuguese banking system, with the 
same statistic for the sample. A ‘more efficient’ score was assigned whenever the 
difference between the means for Portugal and the sample is positive, and a ‘less 
efficient’ score whenever that difference is negative.

Table xxx 
Operating efficiency comparative analysis

Portugal Sample Efficiency condition

Operating Income to Total Assets 0.0723 0.0712 More efficient

Interest Income to Total Assets 0.0627 0.0612 More efficient

Cost to Income 0,5809 0,6606 More efficient

Operating Expenses to Operating Income 0.2331 0.2481 More efficient

Operating Expenses to Total Assets 0.2228 0.2367 More efficient

Interest Expenses to Total Assets 0.0438 0.0428 Less efficient

Interest Expenses to Total Liabilities 0.0488 0.0456 Less efficient

Net Interest Margin 0,0189 0,0184 More efficient

Staff Costs to Operating Income 0.1172 0.1274 More efficient

Staff Costs to Operating Expenses 0.5048 0.5119 More efficient
Source: OECD Banking Statistics 

Table xxx documents that the Portuguese banking system, during the 1993-
2009 period, was only less efficient than its peers included in the sample, in 
terms of asset –liability management, measured by the ‘Interest Expenses to 
Total Assets’ and the ‘Interest Expenses to Total Liabilities’ indicators.

Corporate income tax liability is an important dimension of banks’ perfor-
mance. Although banks are not prototypical taxpayers, both theoretical and 
empirical research suggest, that banks design tax policies and manage their 
tax liability so as to adjust «their economic balance sheets as their tax-paying 
status» changes. Other symptoms appear to reinforce the notion that banks, 
either in aggregate or at the individual level, seem to accommodate to the modi-
fications in the tax regime (Scholes et al., 1990).

Osterberg and Thompson (1996) examined the impact of regulatory capital 
standards on leverage ratios for a sample of 232 U.S. bank holding companies in 
1986 and 1987, documenting that municipal securities portfolio seem being used 
to minimize tax liability. Scholes, Wilson and Wolfson (1990) also report strong 
evidence showing that banks respond to changes in the tax rules related to the 
income tax deductibility of interest expense incurred by investing in MUNIs, by 
adjusting their portfolios of this type of bonds.

More recently, Albertazzi and Gambacorta (2010) investigated the relationship 
banking profitability and taxation, using a dataset for the banking systems 
of a sample of countries (including Portugal), drawn from the OECD banking 



Banking System Performance, Efficiency, Risk and Capitalization:  
The Case of Portugal (1992-2009)

119

profitability database, over the 1981-2003 sampling period. Their findings indi-
cate that: (i) banks’ income taxes are strongly related to banking revenues; and 
(ii) because of their financial intermediation functions, banks may be able to 
manage their income tax liability, and therefore «differences in the level of taxa-
tion cannot explain the dispersion observed in banks’ net profitability across (…) 
countries».

To assess the income-tax paying status of the banking systems included in our 
sample we computed the implicit tax rate as the quotient between the income tax 
and the earnings before taxes.16

Table xxx 
Implicit Income Tax Rate

Median Taxation condition

Austria 0.1174 Under taxed

Belgium 0.1804 Under taxed

Finland 0.1362 Under taxed

France 0.1952 Under taxed

Germany 0.4131 Overtaxed

Greece 0.2855 Overtaxed

Ireland 0.1981 Under taxed

Italy 0.3790 Overtaxed

Luxembourg 0.2298 Overtaxed

Netherlands 0.2667 Overtaxed

Portugal 0.1755 Under taxed

Spain 0.1924 Under taxed

Sample 0.1993

Source: OECD Banking Statistics 

From 1993 through 2009 the median implicit tax rate estimated for the Portu-
guese banking system is 17.55 percent (mean 17.40 percent). This result indica-
ted that Portuguese banks during the sampling period, were ‘undertaxed’ relati-
vely to their sample peers, based on the sample’s median implicit tax rate (19.93 
percent). These findings are in line with Santos (2003) who, using data from the 
Portuguese Banks’ Association (APB), estimated an average implicit tax rate, 
of 18.48 percent (simple average), and 20.46 percent (net total assets weighted 
average) over the 1989-1998 period.

C. Risk 
In this banking system risk assessment, we estimate accounting-based measu-
res of business risk, liquidity risk, credit risk, and capital (solvency) risk.

16 Because of potential outliers involving data for Denmark (1994), France (1994), Germany 
(2003), and Greece (2009), for which we were unable to find any satisfactory explanation in OECD 
Banking Statistics: Methodological Country Notes, we used the median as a measure of location.
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The literature documents several accounting-based specifications of business 
risk. For example, Psillaki and Daskalakis (2009) measure risk as the squared 
deviation of each year’s earnings before taxes from the period average; de Jong 
et al. (2008) is estimate business risk as the standard deviation of operating 
income over book value of total assets; Kale et al. (1991) proxy the business risk 
of a firm’s assets, by the coefficient of variation of firm’s operating cash flow; and 
Titman and Wessels (1988) measure business risk as the standard deviation of 
the percentage change in operating income.

In a risk-return banking framework, profitability accounting-based measu-
res, such as ROA and ROE, should be contrasted with an adequate measure risk. 
To that end, we estimated the accounting-based indicator of risk, risk index (RI), 
developed in Hannan and Hanweck’s (1988): 

where E (ROA) denotes the mean of return on assets, E / A is the capital ratio, 
and σROA stands for the standard deviation of the return on assets. 

The RI measures, in terms of units of ROA’s standard deviation, how much the 
accounting earnings can fall before becoming negative. Therefore, the lower the 
RI score, the riskier the bank.

Table 6 
Risk Index 

Median Mean

Portugal 51,9

Austria 25,0

Belgium 7,0

Finland 7,7

France 21,1

Germany 23,9

Greece 14,4

Ireland 8,0

Italy 31,8

Luxembourg 21,5

Netherlands 18,2

Spain 18,4

Sample
Source: OECD Banking Statistics 

According to RI measure, the Portuguese banking system is, on average, less 
risky than the samples banking systems exhibiting a RI score of xxx, while the 
other sampled banking systems yielded a RI score of yyy. This result is robust to 
using the mean as location statistic.
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Table 7 
RI comparative analysis 

Portugal Sample

E (ROA) 0.0058 0.0065

ROA 0.0015 0.0023

E / A 0.1041 0.0588

Risk index 71.0 28.1
Source: OECD Banking Statistics 

We also used, following Kale et al. (1991), the relative variability of ROA and 
ROE, measured by their coefficients of variation, to provide a comprehensive 
proxy of the overall Portuguese banking system risk exposure, since it reflects 
the effects of the risk portfolio that is embedded in the operating and net income, 
respectively.

Coefficient of variation estimates included in Table 7.8 below, show that both, 
the Portuguese banking system’s ROA and ROE were, on average, significantly 
less volatile than the sampled banking system. Consequently, from that stan-
dpoint, the Portuguese banking system, during the 1993-2009 sampling period, 
was less risky than the other banking systems included in the sample. This 
result is consistent with Hannan and Hanweck’s risk index score which also 
indicates that, on average, the riskiness of the Portuguese banking system was 
substantially lower than in other sampled banking systems.

Table«8 
ROA and ROE’s coefficient of variation  

Portugal Sample

ROA 0.2663 0.4243

ROE 0.2611 0.4797
Source: OECD Banking Statistics 

As argued in Nikolaou (2009), an economic agent with a preference for liqui-
dity. In that sense, «the probability of not being liquid would suggest that there is 
liquidity risk». From this standpoint, banking liquidity risk can be rationalized 
as the probability of a bank finding itself unable to meet the timely repayment 
of short-term liabilities or refinance the assets it holds on its balance sheet. In 
other words, liquidity risk is closely associated with the diminished, actual or 
potential, ability of a bank to autonomously ensure the (re)financing of its assets 
and in meeting the financial obligations of its liabilities, as they are fall due.

To analyze the liquidity risk, we estimated the measures included in the 
following table:
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Table 9 
Liquidity risk indicators

Description Definition

Liquidity I (Cash and balance with Central bank + net interbank 
deposits) / Total Assets

Liquidity II (Cash and balance with Central bank + Interbank deposits) 
/ Short term liabilities

Using both proxies of the liquidity risk, (i) [(Cash and balance with Central 
bank + Interbank deposits) / Total Assets]; and (ii) [(Cash and balance with Cen-
tral bank + Interbank deposits) / Short term liabilities], the Portuguese banking 
system, over the 1993-2009 period, was less exposed to the liquidity, using the 
mean statistic, than its sample’s peers

According to Bank of International Settlements (BIS) definition, «credit risk 
is most simply defined as the potential that a bank borrower or counterparty will 
fail to meet its obligations in accordance with agreed terms» (see Basel Commit-
tee on Banking Supervision, 2000). Thus, credit risk refers to the likelihood that 
a borrower will default on his obligations to timely pay principal and interests. 
To assess the exposure to credit risk we estimated the ratio Provisions on loans-to-
-Loans.

C. Capitalization 
Banking performance examinations profitability, capitalization and interac-
tions, represent for the performance of the Portuguese banking system. Among 
the dimensions that typically include, are profitability and capitalization. 17

The economic value of a bank’s equity capital is the difference between its 
assets and liabilities, both valued marked-to-market. The amount of such capi-
tal a bank carries on its balance sheet, and the functions it plays, have been 
thoroughly debated in the literature. In summary, bank capital economic func-
tions include serving as: (i) a guarantee of financial independence, and to some 
extent, to allow easier and less costly access to debt financing; (ii) co-funding of 
a bank’s growth, and therefore its competitive strategy implementation; (iii) a 
reassurance of creditors of the value of their claims; and (iv) a buffer for bank 
potential losses in particularly adverse states of the nature, as may be the case 
of a severe economic cycle downturn (e.g., Saunders and Cornett, 2007, p. 586; 
Berger et al., 1995). 

A bank’s risk of capital, also designated as solvency risk, estimates the poten-
tial reduction on the bank’s net asset value, before the economic value of capital 
turning nil. Equivalently, the risk of solvency can be defined by the probability 
of the bank becoming economically insolvent, meaning, exhibiting a negative 
equity capital. 

17 See, Goddard et al. (2004), Demirgüç-Kunt and Huizinga (1999) and Berger (1995), for evidence 
on the positive relation between bank capitalization and profitability, for the U.S., the European 
and industrial and emerging countries banking systems.
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Just like in any non-financial firm, a bank’s risk of capital is closely related 
to its level of financial leverage. Therefore, we should expect that a bank with a 
low ‘capital ratio’ should, ceteris paribus, exhibit a high financial risk, and bear 
a relatively high cost of capital.

Bank capitalization condition can be assessed under different approaches. 
Namely, accounting-based, market-based, and regulatory-based. The accountin-
g-based capital ratio, equity capital to total net assets, measures a bank’s capa-
city to absorb unforeseen losses. In abstract, an excessively high capital ratio 
may indicate that a bank could be overcapitalized in comparison to an appro-
priate benchmark. Because the cost of equity capital is higher than the cost of 
debt, that bank would have a higher cost of capital.

There is abundant and compelling empirical evidence documenting that: (i) 
firms’ leverage ratio exhibit a mean reverting pattern (e.g., D’Mello and Farhat, 
2008); and (ii) specific industries have an average leverage ratio which tends to 
be relatively stable over time. Therefore, the mean leverage ratio of an industry 
is often rationalized as a proxy for an industry preferred / target leverage ratio.

To examine the banking systems’ capital (solvency) risk relative condition of 
the we computed the following ratios:

Table xx 
Capital (solvency) risk measures

Description Definition

Capital ratio Equity capital / Total assets

Capital regulatory ratio Total regulatory capital / Total risk weighted assets

Implicit risk weight Total regulatory capital / (Total assets x Capital 
regulatory ratio)

Implicit risk weight variation (Implicit risk weightt / Implicit risk weightt-1) – 1

Tier 1 variation (Tier 1t / Tier 1t-1) – 1

Table xxx 
Risk measures

Liquidity 
risk I

Liquidity 
risk II

Credit 
risk

Capital 
ratio

Capital regulatory 
ratio

Implicit 
risk weight

Portugal

mean 0.258 0.347 0.011 0.104 0.118 0.578

median 0,258 0,338 0,010 0,104 0,118 0,593

Sample

mean

median

Source: OECD Banking Statistics 
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To analyze the capital base condition of the banking systems in our sample, 
we classified a banking system as ‘Over capitalized’ when its capital ratio mean 
was higher than the sample’s banking system capital ratio mean. We classified 
as ‘Undercapitalized’ those banking systems whose capital ratio mean was lower 
than the industry’s average capital ratio.

The table below exhibits the Capital ratio for the Portuguese banking system 
during the sampling period.

Table xxx 
Book value capital ratios

means  1993/ 2009  1993/ 1998  1999/ 2007  1999/ 2009
Portugal 10,41% 9,20% 11,07% 11,40%
Sample 5,25% 4,94% 5,45% 5,48%
(over) /  underleveraged 5,15% 4,26% 5,62% 5,93%

medians  1993/ 2009  1993/ 1998  1999/ 2009  1999/ 2007
Portugal 10,45% 9,08% 11,02% 11,30%
Sample 4,91% 4,69% 4,98% 5,07%
(over) /  underleveraged 5,53% 4,39% 6,04% 6,23%

Source: OECD Banking Statistics

The observation of Table xx above, shows that, in terms of capital book value, 
the Portuguese banking system experienced a sustained buildup in its capital 
ratio between 1995 and 2004. From 2005 to 2007, the capital ratio dropped to 
approximately the sampling period average. Coinciding with the 2008 financial 
crisis the ratio dropped even further, to a level not too different from the one 
registered in 1993.

Figure«1 
Book Capital Ratios

Source: OECD Banking Statistics
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The mean of capital ratio during the sampling period is 5.9 / 5.8 percent. Using 
the capital ratio as the yardstick to gauge a banking system’s capitalization con-
dition, we found that during the 1993-2009 period, the Portuguese banking sys-
tem, on average, exhibited a capital ratio 77 percent above the sample mean. 
This finding suggests that, on average, it was ‘over capitalized’, measured by the 
mean, during that period, in comparison to the sample’s capital ratio. 

As argued in Goddard et al. (2004), «banks that maintain a high capital-assets 
ratio tend to grow slowly, and growth is linked to macroeconomic conditions. 
Banks that maintain high capital-assets or liquidity ratios tend to record relati-
vely low profitability».

Therefore, one might expect a buildup in banks’ capital-base to comply with 
the new capital standards (fully enforced by 1992), and consequently a rise in the 
capital ratio. Additionally, we may also conjecture that we should expect bank 
capital to pile up in preparation for the governmental privatization program, by 
that time well underway.

According to our estimate, the average capital ratio peaked in 1991, i.e., 
around the period when capital adequacy standards were imposed following the 
1988 Basel Accord. One potential explanation for this phenomenon may be rela-
ted to Wall and Peterson’s (1987) hypothesis that the mandatory primary capital 
requirements enforced by U.S. bank regulators in 1981 influenced changes in 
large bank holding companies in the three subsequent years.

Capital ratio variability measured by the standard deviation for the Portu-
guese banking system (in both samples) than for U.S. banks. A plausible expla-
nation for this stylized fact may be related to the fact that a number de novo 
banks were incorporated in Portugal during the sampling period, whose finan-
cial performance is likely to be more volatile than their established peers (e.g., 
Canhoto and Dermine, 2003.

Under a levered equityholder limited liability framework, banks’ residual 
claimants have a call option on the bank’s underlying assets. Because the value 
of that call is positively related to the increases on the volatility of the underlying 
asset, bank owners have an incentive for moral hazard opportunistic behavior, 
taking in excessive and inefficient risk, either in the form of claim dilution or 
asset substitution (see, e.g., John et al., 1991; Kim and Santomero, 1988).

Governments worldwide guarantee (or insure) banking deposits to protect 
depositors’ claims against banks’ excessive risk-taking.18 However, inefficiently 
priced deposit insurance premium, meaning insensitive to banks’ asset riski-
ness, creates an incentive for banks taking in potentially inefficient risk, aiming 
at maximizing the value of the put-option subsidy on the inefficiently priced 
deposit insurance.19

18 As argued in John et al. (1991), even with risk-adjusted deposit insurance premia, incentives 
for risk-shifting will still be present. Therefore, the propensity for excessive risk-taking cannot be 
exclusively attributed to risk-insensitive deposit insurance pricing.

19 Merton (1977) shows that the government deposit guarantee can be viewed as a put option for 
banks. According to Barth and Brumbaugh (1994, p. 76), «insured depositors are indifferent to the 
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Because insured depositors can only imperfectly monitor bank owners’ actions, 
these can increase the value of their call option by increasing the riskiness of 
the bank’s underlying assets. A bank’s uninsured depositors and other creditors 
have an incentive to monitor the bank risk-taking actions demanding a higher 
return on their claims, though. Thus, ceteris paribus, the higher the incentives 
for equityholders to transfer wealth for their own benefit, at depositors and other 
debtholders expense, the lower should be the bank financial leverage, and higher 
its capital ratio. Consequently, in banking systems where public deposit insu-
rance is priced insensitively to asset risk, a bank’s owners are provided with a 
distortionary incentive to increase bank’s riskiness.20 In this case, the banking 
firm is encouraged to leverage-up because of the advantageous cost of deposit 
funding due to the subsidy granted by public deposit insurers at taxpayers’ 
expense. Shareholders, instead of using their own financing or risk sensitive 
debt-financing to fund bank growth, are very likely to use deposit financing, 
further enhancing the probability of potentially disruptive and costly insolvency.

Lead by UK and the USA example in 1981, and under the jurisdiction of the 
Bank for International Settlements, a group of countries, known as G-10, for-
mally adopted in 1988 the Basel Accord, establishing the first formal banking 
capital adequacy standard. The regulatory risk-based bank capital adequacy 
requirements introduced an explicit relationship between bank capital and risk, 
establishing a mandatory minimum capital regulatory ratio, and making the 
regulatory capital base (Tier 1 and Tier 2) responsive to changes on banks’ port-
folio exposure to credit risk (see, e.g., Milney, 2001; Basel Committee on Banking 
Supervision, 1999; Wall and Peterson, 1996; Furlong and Keeley, 1989).21

The cap

ital regulatory ratio was computed as: ( )Total regulatory capital Tier 1+Tier 2Capital Regulatory ratio
Total risk weighted assets

=
=

The table below includes the ‘Capital regulatory ratio’ computed using the data 
in our sample.22

risk of the assets that are acquired with their funds. Protected against losses by deposit insurance, 
they have no incentive to impose discipline upon the owners and managers of their depositaries». 
The insensitivity of the deposit insurance premium to bank’s asset riskiness is related to assets’ 
informational opacity which prevents outsider investors to accurately assess asset risk and price it 
at its actuarially fair value.

20 Milney and Whalley (2001) show that «incentives for risk taking depend upon this buffer 
of capital in excess of the regulatory minimum, not the total level», and «the regulatory capital 
requirement has no long run effect on bank risk-taking».

21 The Basle Capital Accord, was formally adopted in July 1988, setting a framework for banking 
capital measurement and the requirements bank capital adequacy, which were expected to observe 
compliance by the end of 1992. See, e.g., Fraser and Monimer-Lee (1993).

22 As reported in Appendix I, there is missing data in OECD Banking Statistics database for 
computing the ‘Capital regulatory ratio’ for Denmark, Finland, France, Germany, and Luxembourg.
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Table xxx 
Regulatory capital ratios

means  1993/ 2009  1993/ 1998  1999/ 2007  1999/ 2009
Portugal 11,81% 11,79% 11,82% 11,78%
Sample 13,42% 12,04% 13,75% 13,61%
(over) /  underleveraged -1,61% -0,25% -1,92% -1,82%

medians  1993/ 2009  1993/ 1998  1999/ 2009  1999/ 2007
Portugal 11,81% 11,79% 11,82% 11,76%
Sample 13,63% 13,21% 14,00% 13,72%
(over) /  underleveraged -1,82% -1,43% -2,18% -1,96%

Source: OECD Banking Statistics

Table xxx above document that the Portuguese banking system exhibit below 
control sample’s mean / median capital regulatory ratios, for all the sub-sam-
pling periods. The widening negative differences between means / medians of 
Portuguese and control sample ratios, suggest that the Portuguese banking sys-
tem may have been in over-leveraged condition since 1995, although the gap 
seems to have narrowed in 2008 and 2009.

Figure 2 
Capital Regulatory Ratio

Source: OECD Banking Statistics

Summarizing, using the ‘Capital regulatory ratio’ to measure the banking sys-
tem average capital adequacy, we found that during the sampling period, the 
capital regulatory ratio for the Portuguese banking system was for most of the 
time below the mean / median of the other sampled banking systems, and conse-
quently, from this standpoint, it could be considered as being undercapitalized.
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Figure 3 
Portugal | Book versus Regulatory Capital Ratios

 
Source: OECD Banking Statistics

Under a binding capital adequacy standard in the form of a capital regulatory 
ratio − such as the Basel Capital Accord −, a value-maximizing bank have incen-
tives to reduce the riskiness of its overall asset portfolio, to try avoiding issuing 
additional costly regulatory capital to comply with capital adequacy regulatory 
requirements. Under binding international risk-based capital requirements, a 
bank will have an incentive to increase the regulatory capital ratio numerator 
by issuing new internal and / or external regulatory capital, following a rise in 
its risk-weighted asset base.

Under this rational, we should expect a positive correlation between annual 
changes in regulatory capital and the annual changes in the ‘implicit risk wei-
ght’ estimated as:

Table xx 
Capital (solvency) risk measures

Description Definition

Implicit risk weight Total regulatory capital / (Total assets x Capital regulatory ratio)

Implicit risk weight variation (Implicit risk weightt / Implicit risk weightt-1) – 1

Tier 1 variation (Tier 1t / Tier 1t-1) – 1

Total regulatory capital
Total Assets Capital regulatory ratio�

Table 16 includes the implicit risk weigh estimates:
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Table 16 
Implicit risk weight

Austria 0.3938

Belgium 0.2605

Greece 0.4698

Ireland 0.4103

Italy 0.5702

Netherlands 0.4608

Portugal 0.5778

Spain 0.4607

Mean 0.4409
Source: OECD Banking Statistics 

The average implicit risk weight estimated for the banking systems sample is 
0.4409, and for Portugal 0.5778.23

Table 7.17 includes the average annual percentage change in the riskiness of Por-
tuguese banking system assets, measured by the average implicit risk weight, and 
the average annual percentage change in regulatory capital: 

Table 17 
Portugal: Implicit risk weight versus Regulatory Capital Changes

Implicit risk weight change Regulatory capital change
1994 -3.19% 12.78%
1995 1.75% -0.95%
1996 13.12% 16.47%
1997 2.49% 14.35%
1998 2.50% 34.94%
1999 6.68% 15.36%
2000 12.52% 10.61%
2001 -0.02% 19.33%
2002 2.18% 6.18%
2003 -1.12% 6.57%
2004 6.24% 1.00%
2005 -1.17% 5.38%
2006 -1.64% 4.31%
2007 5.84% 14.91%
2008 -14.78% 0.39%
2009 -4.44% 18.27%

Source: OECD Banking Statistics

23 The Basel Capital Accord assigned 0, 10, 20, 50 and 100 percent risk weights to different 
categories of on-balance sheet assets, and off-balance-sheet exposures. See International 
Convergence of Capital Measurement and Capital Standards (July 1988, updated to April 1998), 
available at: http://www.bis.org/publ/bcbsc111.pdf.
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Figure 7.17 below suggests a pattern of weak correlation between the changes in 
the average implicit risk weight, and the changes in regulatory capital. 

Figure XXX 
Portugal: Implicit Risk Weight vs Regulatory Capital Changes
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-0,1

0

0,1

0,2
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0,4
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Implicit risk weight change Regulatory capital  change

The linear association of the two variables, measured by the Pearson’s correla-
tion, yields weak correlation coefficients of r = 0.00194 and r =0.00054, for both the 
contemporaneous and the one-year lagged correlation, respectively. At the 5 percent 
significance level, the null hypothesis of no correlation in the population (r = 0) could 
not be rejected, for both correlation coefficients.

This evidence for the Portuguese banking system is not consistent with the hypo-
thesis that, changes in the average implicit risk weight (a proxy of the riskiness of 
the overall asset base), should be correlated with the average annual percentage 
change in regulatory capital. This apparently ‘anomalous’ finding, may be explai-
ned by the use of regulatory capital arbitrage techniques, such as «securitization 
and other financial innovations have provided unprecedented opportunities for 
banks to reduce substantially their regulatory capital requirements with little or 
no corresponding reduction in their overall economic risks» (Jones, 2000, p. 35).24
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Appendix I 
Sample, Scope, Data availability and Missing data

Country Scope Data 
availability

Missing data

Austria All banks 1994-2008 For the capital regulatory ratio variables 
in 1993.

Belgium All banks 1993-2009

Finland All banks (i) For the capital regulatory ratio 
variables from 1993 to 2009; and (ii) from 
1993 to 1998 ‘Net Provisions’ were used 
instead of Provisions on loans.

France All banks (i) For the capital regulatory ratio 
variables from 1993 to 2009; (ii) For Staff 
Costs and Other Operating Expenses 
from 2000 to 2009; and (iii) From 1993 to 
2009 Net Provisions were used instead of 
Provisions on loans.

Germany All banks For the capital regulatory ratio variables 
from 1993 to 2009.

Greece Commercial banks For the capital regulatory ratio variables 
from 1993 to 1995.

Ireland All banks 1995-2009

Italy All banks

Luxembourg All banks 1993-2008 From 1993 to 2009 Net Provisions were 
used instead of Provisions on loans.

Netherlands All banks

Portugal Commercial banks

Spain All banks For the capital regulatory ratio variables 
from 1993 to 1998.
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