Desenvolvimento de um modelo e metodologia para a
implementacdo de um sistema de medicado de desempenho

Flavio Avelino Vilaca da Cunha

UMinho | 2025

Universidade do Minho
Escola de Engenharia

Flavio Avelino Vilaca da Cunha
Desenvolvimento de um modelo e

metodologia para a implementacéo de um
sistema de medicdo de desempenho

Abril de 2025






Universidade do Minho
Escola de Engenharia

Flavio Avelino Vilaca da Cunha

Desenvolvimento de um modelo e metodologia
para implementacéo de um sistema de medicéo
de desempenho

Tese do Programa Doutoral em Engenharia Industrial e
Sistemas

Trabalho efetuado sob a orientacao do
Professor Doutor Rui Manuel Alves da Silva e Sousa
Professor José Dinis Araujo Carvalho

Abril de 2025



DIREITOS DE AUTOR E CONDIGOES DE UTILIZAGAO DO TRABALHO POR TERCEIROS

Este ¢ um trabalho académico que pode ser utilizado por terceiros desde que respeitadas as regras e

boas praticas internacionalmente aceites, no que concerne aos direitos de autor e direitos conexos.
Assim, o presente trabalho pode ser utilizado nos termos previstos na licenca abaixo indicada.

Caso o utilizador necessite de permissdo para poder fazer um uso do trabalho em condicdes nao

previstas no licenciamento indicado, devera contactar o autor, através do RepositoriUM da Universidade

do Minho.

Atribuicao-NaoComercial
CC BY-NC

https://creativecommons.org/licenses/by-nc/4.0/



file:///C:/Users/prfgo/Google%20Drive/Dissertação%20MGPE/05%20-%20Dissertação/02%20-%20Report/abaixo

AGRADECIMENTOS

A conclusao desta tese ndo seria possivel sem a contribuicdo, direta ou indireta, de algumas pessoas. A
€ssas pessoas quero deixar o meu sincero agradecimento.

Aos meus orientadores, professor Rui Sousa e professor Dinis Carvalho, pelos seus contributos,
disponibilidade e orientacdo ao longo destes 3 anos.

A minha familia e amigos, especialmente aos meus pais e irma por todo o apoio.

Por fim, as empresas onde trabalhei nestes 3 anos, Stokvis e Borgwarner, por toda a disponibilidade e

flexibilidade que me proporcionaram.



DECLARAGAO DE INTEGRIDADE

Declaro ter atuado com integridade na elaboracdo do presente trabalho académico e confirmo que néo
recorri a pratica de plagio nem a qualquer forma de utilizaco indevida ou falsificacdo de informacdes ou

resultados em nenhuma das etapas conducente a sua elaboracéao.

Mais declaro que conheco e que respeitei o Codigo de Conduta Etica da Universidade do Minho.



Desenvolvimento de um modelo e metodologia para implementacdo de um sistema de

medicao de desempenho

RESumo

A medicao e monitorizacdo de desempenho sao fatores fundamentais para a melhoria continua e gestéo
nas organizacdes. A recolha e analise de dados, incluindo os dados de desempenho, sobre o estado
atual permitem descrever e representar o ponto de partida para a melhoria ajudando assim a identificar
onde se deve concentrar o foco inicial. A medicdo de desempenho tem sido uma prioridade para muitas
organizacdes, com o objetivo de identificar os segmentos dos sistemas industriais que necessitam de
melhorias. Os dados de desempenho sdo cruciais para orientar e gerir a melhoria do desempenho.
Contudo, a utilizacdo e manutencao eficazes de um Sistema de Medicdo de Desempenho (PMS) ndo sdo
tarefas simples e podem representar desafios consideraveis para as organizacées. Embora varios
modelos de PMS sejam conhecidos, a sua implementacdo, utilizacdo e manutencdo continuam a
apresentar falhas.

Este projeto de investigacdo tem como objetivo responder as seguintes perguntas de investigacao: “ Quais
0S principais fatores que dificultam a implementacao, uso e manutencdo de um sistema de medicdo de
desempenho numa organizacdo?’ e “Como pode ser alcancada a melhoria da implementacdo, uso e
manutencdo de um sistema de medicdo de desempenho?’. Para isso, este trabalho foi desenvolvido em
5 fases principais, resultando cada uma num artigo publicado ou em processo de publicacdo. Na primeira
fase foram identificadas as principais barreiras a eficacia dos PMS, através de uma revisao de literatura.
Na segunda foram estudadas as percecdes da existéncia dessas barreiras numa organizacéo, através da
realizacdo de entrevistas e questionarios. Na terceira fase foram identificados os modelos PMS existentes
na literatura e foram classificados de acordo com a sua capacidade para mitigar ou eliminar as barreiras
a eficacia dos PMS. Na quarta fase foram identificadas as principais caracteristicas para a eficacia dos
PMS, através de uma revisao de literatura. Na quinta fase foi desenvolvido um modelo de PMS eficaz,
bem como a respetiva metodologia de implementacao, através do conhecimento obtido nas 4 fases
anteriores. Deste projeto resultou uma proposta de modelo e metodologia para o desenvolvimento,

implementacao e uso de um PMS eficaz.

PALAVRAS-CHAVE

Indicadores Chave de Desempenho; Medicao de desempenho; Sistema de Medicdo de Desempenho.



Development of a framework and methodology for the deployment of a performance

measurement system

ABSTRACT

Performance measurement and monitoring are fundamental factors for continuous improvement and
management in organizations. The collection and analysis of data, including performance data, on the
current state allows describing and representing the starting point for improvement and helps identify
where to initially focus. Performance measurement has been a priority for many organizations, aiming to
identify segments within industrial systems that require improvement. Performance data is crucial for
guiding and managing performance improvement. However, the effective use and maintenance of a
Performance Measurement System (PMS) are not simple tasks and can pose significant challenges for
organizations. Although various PMS models are known, their implementation, use, and maintenance
continue to exhibit flaws.

This research project aims to answer the following research questions: " What are the main factors that
hinder the implementation, use, and maintenance of a performance measurement system in an
organization?' and "How can the improvement of the implementation, use, and maintenance of a
performance measurement system be achieved?'

To answer these research questions, this work was developed in 5 main phases, each resulting in a
published article or in the process of publication. In the first phase, the main barriers to the effectiveness
of a PMS were identified through a literature review. In the second phase, the perceptions of the existence
of these barriers in an organization were studied through interviews and questionnaires. In the third
phase, existing PMS models in the literature were identified and classified according to their ability to
mitigate or eliminate barriers to PMS effectiveness. In the fourth phase, the main characteristics for PMS
effectiveness were identified through a literature review. In the fifth phase, a model of an effective PMS
was developed, as well as the corresponding methodology for implementation, based on the knowledge
obtained from the previous four phases. This project resulted in a proposal of a model and methodology

for the development, implementation, and use of an effective PMS.
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Key Performance Indicators; Performance Measurement; Performance Measurement System.
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1. INTRODUCAO

O presente capitulo apresenta o enquadramento, os objetivos e a metodologia da investigacao inerentes

a este projeto de doutoramento. E também apresentada a estrutura da tese.

1.1 Enquadramento

Atualmente, as organizacdes enfrentam um panorama onde existe uma tendéncia de negocio que reflete
uma necessidade de dar resposta as exigéncias do mercado e de alterar estruturas sempre que
necessario, de modo a manter a competitividade. O desafio para as organizacdes passa por criar
mecanismos de resposta ao mercado que lhes exige uma variedade de produtos cada vez maior, com
um ciclo de vida cada vez menor (Suzaki, 1987).

Nas ultimas décadas, a monitorizacao de desempenho tem sido um dos focos das organizacdes com o
objetivo de identificar segmentos dos sistemas industriais que podem ser melhorados. Este interesse
deve-se maioritariamente a crescente competicdo de mercado e, de forma a manterem-se competitivas,
as organizacdes devem melhorar continuamente (Ferrer et al., 2018). De forma a manterem e
melhorarem a sua competitividade, as empresas devem focar-se na melhoria continua dos seus
processos, de forma a reduzir custos através da eliminacao/reducao de desperdicios. Em geral, quando
uma empresa elimina desperdicios, nomeadamente defeitos, deixa de fazer retrabalho, replaneamento,
e ganha uma maior integracdo com os seus fornecedores, processos internos e clientes, consegue
produzir a mesma quantidade de output com menos recursos (Kaplan & Norton, 1996).

Para que um problema seja corretamente percebido e resolvido, ele deve ser identificado e os dados
relevantes devem ser recolhidos e analisados. Tentar resolver um problema sem dados concretos implica
recorrer a suposicoes e interpretacdes subjetivas, e essa ndo é uma forma cientifica e objetiva de o fazer.
Recolher dados do estado atual permite-nos perceber no que nos estamos a focar, sendo um ponto de
partida para a melhoria (Imai, 1997). Sobre medicao, Lord Kelvin disse: "Quando se consegue medir e
expressar numericamente aquilo de que se fala, sabemos algo sobre isso. Mas quando néo se consegue
medir, e expressar numericamente, o conhecimento é escasso e insatisfatorio, pode ser o inicio do
conhecimento, mas dificilmente avancara para um estado de ciéncia, qualquer que seja a matéria”
(Thomson, 1889).

Medicao é uma ferramenta essencial do pensamento moderno, sendo o meio pelo qual descrevemos o

mundo (Finkelstein, 2003). Medicao é definida como a associacdo de nimeros a objetos ou eventos de



acordo com regras (Stevens, 1946). A definicdo de medicdo esta ligada a 2 conceitos fundamentais:
empirismo e objetividade. O empirismo surge quando uma representacdo ¢ o resultado de uma
observacao e nao, por exemplo, de uma experiéncia, ou seja, ocorre quando o tipo de relacéo é
observavel. A objetividade existe quando ha independéncia dos sujeitos e resultado fornece apenas
informacdes sobre a propriedade medida, ou seja, a mesma medicao efetuado por sujeitos diferentes
obtera o mesmo resultado (Franceschini et al., 2007). Medicao permite, avaliar o progresso, tomar
medidas corretivas baseadas nessa avaliacdo e avaliar o impacto dessas mesmas acdes (Basili, 1994).

De acordo com Basili (1994) para ser eficaz uma medicao deve ser:

9 Focada em objetivos especificos;
9 Aplicada a todos os produtos, processos e recursos;
9 Interpretada com base na caracterizacdo e compreensado do contexto organizacional, ambiente

e objetivos.

De modo a que a reducdo de desperdicios possa ser feita de forma eficiente é necessario identificar
onde, e de que forma, os desperdicios estdo presentes numa organizacdo, e, quantifica-los. Um Sistema
de Medicdo de Desempenho / Performance Measurement System (PMS) de uma organizacédo € o
sistema que, através da medicao, permite identificar onde se deve intervir para eliminar desperdicios e
dessa forma melhorar o desempenho dessa organizacao. A primeira condicdo para melhorar, e alcancar
a exceléncia é desenvolver e implementar o PMS (Kanji, 2002).

PMS pode ser definido como o conjunto de métricas utilizadas para quantificar a eficacia e eficiéncia de
acoes (Neely et al., 1995). Bititci (2015) define a criacao e utilizacdo de um PMS como o processo de
definir objetivos, desenvolver um conjunto de métricas de desempenho, recolher, analisar, reportar,
interpretar, rever e agir sobre dados de desempenho. De acordo com Franco-Santos et al. (2007), os

PMS desempenham os seguintes papéis numa organizacao:

1. Medir o desempenho: monitorizar o progresso e medir/avaliar o desempenho;

2. Auxiliar a gestao da estratégia: planear, formular, implementar e executar a estratégia, focar a
atencdo e fornecer alinhamento;

3. Comunicacao: comunicacgao interna e externa, benchmarking e conformidade com normas;

4. Influenciar comportamentos: recompensar e compensar comportamentos, gerir e controlar
relacionamentos;

5. Aprender e melhorar: feedback, aprendizagem e melhoria do desempenho.



De acordo com Fitzgerald & Moon (1996) nao existe um PMS perfeito, isto ¢, aplicavel em todos os

contextos. Os mesmos autores abordam 5 aspetos que consideram ser as melhores praticas:

1. Alinhamento estratégico - de acordo com a estratégia organizacional;

2. Adotar um conjunto de medidas financeiras e nao financeiras;

3. Extrair medidas comparativas - tem de existir uma comparacéo de desempenho;
4. Comunicar/reportar os resultados regularmente - promove conhecimento e acéo;
5

Dirigir o sistema do topo — gestores de topo tem de utilizar o sistema.
De acordo com Zairi (1994), um PMS deve ser capaz de responder a varias perguntas como:

O que medir?
Como medir?
Onde medir?

Quando medir?

= =4 4 A4 -4

Porqué medir?

Como se pode verificar, o PMS é um sistema complexo que engloba varias dimensdes como a medicdo
de desempenho, gestdo estratégica, comunicacdo, influéncia comportamental e estimulo e melhoria
continua e aprendizagem (Franco-Santos et al., 2007). Esta complexidade faz com que o
desenvolvimento e a implementacdo de um PMS efetivo sejam um desafio para as organizacdes. Apesar
de existirem varios modelos PMS, a sua implementacéo, uso e manutencéo continua a falhar. Apesar do
PMS ser essencial numa organizacdo, a medicdo de desempenho ¢ frequentemente discutida mas
raramente é definida (Neely et al., 1995).

Alguns estudos feitos em PME (Pequenas e Médias Empresas) mostram que a maioria das tentativas de
implementar um PMS falham (Langwerden, 2015; Malaguefio et al., 2018; Neely, 2004; Todorut et al.,
2013). Outros estudos mostram que cerca de 70% das tentativas falham (McCunn, 1998).

O problema, que cria 0 maior desafio as organizacdes, parece ser a falta de uma metodologia para
implementar indicadores de desempenho, integra-los com a cultura organizacional e usa-los para a
melhoria continua (Zairi, 1994).

Projetar um PMS, identificar os Aey Performance Indicators (KPl) adequados e implementar um sistema
de monitorizacao, representa atualmente um desafio para as unidades industriais.

A medicdo ¢é o verdadeiro desafio porque se pode errar de varias formas. Por exemplo, os indicadores
medidos podem ser em excesso ou insuficientes, podem ser demasiado complexos ou demasiado

simples. Além disso, sao frequentemente parciais e desequilibrados, e a sua frequéncia de monitorizacéo



pode ser inadequada. Podem ainda nao ser compreendidos, interpretados ou utilizados corretamente,
perdendo o significado para os seus utilizadores.
De acordo com Franceschini et al. (2007) os principais e mais comuns problemas na implementacéo de

um PMS séo:

9 Acumular dados em excesso ou em quantidade insuficiente. Consequentemente, ha dados que
podem ser ignorados ou usados ineficientemente;

9 Foco em indicadores a curto prazo. A maior parte das organizacdes apenas recolhe dados
financeiros e operacionais, ignorando indicadores que se focam no longo prazo;

9 Recolher dados inconsistentes, conflituosos e desnecessarios;

9 Indicadores que néo estao ligados aos objetivos estratégicos da organizacao;

9 Desequilibrio no foco do desempenho da organizacéo;

9 Medicéo do progresso feita muito frequentemente ou muito raramente.

Zairi (1994) aponta 10 motivos pelos quais os PMS falham:

Falha na definicdo de desempenho operacional;

Falha em relacionar desempenho ao processo;

Falha na definicdo de fronteiras do processo;

Indicadores nao sao compreendidos ou sdo mal usados;

Falha na distincao entre medidas de controlo e medidas de melhoria;
Medir as coisas erradas;

Ma compreensao ou mau uso de informacdo por parte dos gestores;
Medo de distorcer prioridades de desempenho;

Medo de expor o0 mau desempenho;

= =4 4 A4 A4 -4 -4 A4 -4 -

Medo de reducao de autonomia.

Um PMS ineficaz é prejudicial para a organizacdo porque suporta decisdes incorretas que levam a
alocacao incorreta de recursos escassos a iniciativas que irdo falhar na entrega de resultados (Van Camp
& Braet, 2016). Por isso existe uma necessidade evidente de um modelo de medicao, uma forma de
senso comum de medir o que é relevante (Napier & McDaniel, 2006).

Existem varias investigacdes relacionadas com PMS. Ghalayini & Noble (1996) apresentam limitacoes
dos PMS existentes. Outros, como Kennerley & Neely (2002) e Gabris (1986), selecionam e apresentam
0 que consideram ser as principais barreiras na implementacao de um PMS. Existem ainda autores que

ao invés de apresentarem as principais dificuldades ou problemas, identificam areas criticas de um PMS,



como é o caso de Zairi (1994), ou apontam as caracteristicas que um PMS deve ter, como é caso de
Fitzgerald & Moon (1996). Este projeto de investigacéo diferencia-se dos anteriores porque identifica as
principais barreiras a eficacia de um PMS e apresenta um modelo PMS com capacidade de mitigar ou

eliminar essas barreiras, podendo-se observar 0s seus objetivos no capitulo seguinte.

1.2 Objetivos

A pergunta de investigacao esta no centro do projeto de investigacao. Influencia a escolha da literatura a
ser revista, o projeto de investigacao e a selecao dos métodos de recolha e de analise de dados (Saunders

et al., 2019). Este projeto de investigacao assenta em 2 perguntas de investigacao:

1. Quais os principais fatores que dificultam a implementacéo, uso e manutencéo de um sistema
de medicao de desempenho numa organizacao?
2. Como pode ser alcancada a melhoria da implementacao, uso e manutencao de um sistema de

medicao de desempenho?

As perguntas de investigacao sao a base para 0s objetivos de investigacao, sendo estes os que permitem
a operacionalizacao do tema de investigacao (Saunders et al., 2019). Relativamente a primeira pergunta
de investigacao o objetivo ¢ identificar quais os principais fatores que dificultam a implementacao, uso e
manutencao de um sistema de medicdo de desempenho numa organizacdo. Quais sdo 0s principais
problemas que as organizacdes enfrentam na implementacéo de um sistema de medicéo e controlo de
desempenho. Relativamente a segunda pergunta de investigacado o objetivo passa pelo desenvolvimento
de um modelo PMS eficaz, estratégias e metodologias que permitam mitigar, ou eliminar, o impacto dos

fatores que dificultam a implementacéo do sistema de medicao de desempenho.

1.3 Metodologia

De forma a alcancar os objetivos propostos anteriormente foram desenvolvidas investigacbes, com
diferentes metodologias de investigacdo, seguindo o fluxo descrito na Figura 1. Os resultados dessas
investigacoes foram publicados ou estdo em processo de publicacdo em revistas indexadas. De seguida,

sao detalhadas as metodologias de investigacao adotadas em cada um dos artigos.
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Figura 1 - Fluxo da metodologia de investigacao.

O artigo “Performance Measurement Systems in Continuous Improvement Environments. Obstacles to
their Effectiveness’ (Cunha et al., 2023) seguiu uma metodologia de revisao sistematica de literatura,
utilizando o método PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analysis) (Moher
et al., 2009). Este método é caracterizado pelas fases de identificacéo, triagem, elegibilidade e inclusao
de publicacdes. Na fase de identificacao foram utilizadas as bases de dados Scopus e Web of Science.
A pesquisa nestas 2 bases de dados foi feita com as seguintes restricdes: “medicdo de desempenho”
nas palavras-chave; publicacdes com 5 ou mais citacdes; e das areas de Engenharia, Gestao, Negdcio,
Ciéncias Sociais ou Ciéncias de Computadores. Foram identificadas 1787 publicacdes na Scopuse 1728
na Web of Science. Inicialmente foram removidas as publicacdes duplicadas, resultando num total de
2808 publicacdes. Na fase de triagem, foram analisados os titulos e as palavras-chave das publicacdes,
resultando na exclusao de 2550 publicacdes. Na fase de elegibilidade, foram analisados os resumos das
258 publicacoes restantes, resultando na exclusao de 176 publicacdes. Na fase de inclusao, foram
analisadas as 82 publicacdes restantes na sua integridade, sendo 31 publicacdes incluidas no estudo.

O resultado da revisao de literatura permitiu identificar as principais barreiras a eficacia de um sistema



de medicao de desempenho, bem como as suas relacdes de interdependéncia. Foram identificadas 19
barreiras que foram agrupadas em 6 categorias.

No artigo “Analysis of barriers for performance measurement system effectiveness in a company:
perceptions across hierarchical leve/s’ (Cunha et al., 2024d) foram exploradas as percecdes da
existéncia das 19 barreiras identificadas no estudo anterior nos diferentes niveis hierarquicos de uma
organizacao. Para isso foram recolhidos dados primarios (Saunders et al., 2019) através de entrevistas
semiestruturadas e através de um questionario com uma classificacdo de escala de Likert de 5 pontos
(Joshi et al., 2015), de 1 a 5 (1 - discordo totalmente; 2 — discordo; 3 - indiferente; 4 — concordo; 5 -
concordo totalmente).

Foram criados 3 tipos de entrevista para avaliar as percecdes dos colaboradores operacionais, da gestdo
intermédia e da gestao de topo.

A entrevista do nivel operacional foi realizada a colaboradores operacionais de diferentes departamentos.

Esta entrevista foi composta pelas seguintes 10 perguntas:

1. Conhece os objetivos da sua equipa/seccao?

2. Quais as medidas/indicadores (que conhece) utilizadas para medir o desempenho da sua
equipa/seccao?

Existem alguma medida/indicador que nao faz sentido para si?

Existem outras medidas/indicadores que acharia importante adotar?

Confia na fiabilidade das medicdes dos diferentes indicadores da sua equipa/secc¢ado?

De que forma os objetivos da sua equipa/seccdo contribuem para os objetivos da empresa?

N o o &~ w

Quando uma medida/indicador ndo esta a atingir o objetivo é feita alguma coisa para corrigir e

melhorar o desempenho?

8. Como se sente relativamente a utilizacdo de indicadores na sua equipa? (se vé com bons olhos
do ponto de vista individual)

9. Os indicadores sao utilizados como forma de culpabilizacdo das pessoas quando os objetivos
nao sao atingidos?

10. Quais sdo as principais dificuldades (as principais barreiras) ao funcionamento do sistema de

medicdo de desempenho?

A entrevista da gestdo intermédia foi feita aos chefes de turno e aos chefes dos diferentes departamentos.

Foi composta pelas 9 perguntas seguintes:

1. Conhece os objetivos estratégicos da empresa?



Existe informacéo se os objetivos estdo a ser atingidos ou nao? Mantém-se informado sobre o
estado dos objetivos estratégicos?

Todas as medidas/indicadores sao Uteis e fazem sentido?

Identifica a necessidade de outras medidas/indicadores que nao existem atualmente?

As métricas/indicadores sao utilizadas como forma de identificar onde se deve melhorar? Sao
utilizadas como a base para a melhoria?

Confia na fiabilidade das medicdes dos diferentes indicadores do seu departamento?

Os indicadores sdo utilizados como forma de culpabilizacdo do responsavel do departamento
quando os objetivos nao sao atingidos?

Considera que a estrutura de indicadores do seu departamento ¢ apropriada?

Quais sdo as principais dificuldades (as principais barreiras) ao funcionamento do sistema de

medicao de desempenho?

A entrevista da gestao de topo foi feita ao diretor geral, diretor financeiro e diretor de producdo. As 7

questdes que a compdem sao as seguintes:

1.

2
3
4.
5
6

Os objetivos estratégicos estdo definidos de acordo com a visao e valores da organizacao?

Sao comunicados de forma eficaz? (De que forma?)

Todos os indicadores estao alinhados com os objetivos estratégicos da organizacao?

Identifica a necessidade de outras medidas/indicadores que nao existem atualmente? (Quais?)
Confia na fiabilidade das medicdes dos diferentes indicadores da sua organizacdo?

Considera que a medicdo de desempenho ¢ eficaz? (utilizado como ponto de partida para a
melhoria)

Quais sdo os principais motivos que dificultam o funcionamento do sistema de medicdo de

desempenho nesta empresa?

O questionario foi aplicado a todas as pessoas entrevistadas e foi-lhes pedido que classificassem, de

acordo com a escala de 5 pontos de Likert, a sua percecdo da existéncia de cada uma das 19 barreiras

a eficacia do PMS na organizacéo.

Para as entrevistas e para o questionario foi realizada uma analise estatistica descritiva (Boone & Boone,

2012). Para a entrevista dos colaboradores operacionais e para os questionarios foi feito o teste do qui-

quadrado (Pandis, 2016), para verificar a dependéncia das respostas do grau de escolaridade, género,

turno, departamento ou nivel hierarquico.

As hipoteses testadas com o teste do chi-quadrado foram:



9 HO: As variaveis sao independentes; nao existe nenhuma relacdo entre as variaveis;

9 HI1: As varidveis sdo dependentes; existe uma relacdo entre as variaveis.

Para testar as hipoteses, € necessario calcular as frequéncias esperadas para cada variavel. Depois, a
diferenca entre frequéncias observadas e esperadas é avaliada através do teste do chi-quadrado, onde o
p-value é obtido. Se o p-value for maior que 0,05, a hipdtese nula (HO) é aceite. Se o p-va/ue for menor
que 0,05, a hipotese nula é rejeitada, o que significa que existe uma diferenca significativa entre os
valores observados e os valores esperados (Pandis, 2016).

O artigo “Assessment of Performance Measurement Systems Ability to Mitigate or Eliminate Typical
Barriers Compromising Organisational Sustainability’ (Cunha et al., 2024a) seguiu uma metodologia de
revisao sistematica de literatura, que foi feita segundo a metodologia PRISMA, com objetivo de identificar
0s principais modelos PMS existentes na literatura. A pesquisa de publicacdes foi conduzida nas bases
de dados Scopus e Web of Science, utilizando as seguintes restricdes: as palavras-chave “performance
measurement framework” ou “ performance measurement model’ e as areas de Engenharia, Negocios
e Sociologia. |dentificaram-se 2098 publicacdes na Scopus e 3784 na Web of Science. Inicialmente,
foram removidos os itens duplicados, totalizando 5857 publicacdes exclusivas. Na fase de triagem,
realizou-se uma analise dos titulos e das palavras-chave, resultando na exclusdo de 5725 publicacdes.
Em seguida, na fase de elegibilidade, foram analisados os resumos das 132 publicacdes restantes, das
quais 60 foram excluidas. Por fim, na fase de inclusdo, as 72 publicacdes restantes foram revistas na
sua totalidade, resultando na inclusdo de 39 publicacdes no estudo final.

De forma a avaliar a capacidade dos 28 modelos identificados mitigarem ou eliminarem cada uma das

19 barreiras a eficacia de um PMS, estes foram classificados de acordo com a escala da Tabela 1.

Tabela 1 - Escala de classificacdo da capacidade de um PMS eliminar ou mitigar uma barreira

Valor Simbolo Significado
0 ® Fraca capacidade para eliminar ou mitigar
1 Alguma capacidade para eliminar ou mitigar
2 ® Forte capacidade para eliminar ou mitigar

Esta investigacao permitiu identificar os principais modelos PMS existentes, classificar a sua capacidade
de eliminar ou mitigar cada uma das 19 barreiras a eficacia dos PMS e identificar o motivo pelo qual séo
capazes ou nao de eliminar ou mitigar essas barreiras.

O artigo “Aey Characteristics of Effective Performance Measurement Systems” (Cunha et al., 2024b)
seguiu uma metodologia de revisdo sistematica de literatura, recorrendo a metodologia PRISMA. A
pesquisa foi realizada com as seguintes restricdes: a presenca dos termos “ performance measurement'

e “characteristics’ nas palavras-chave, no titulo ou no resumo, e publicacbes com pelo menos uma



citacdo. Como resultado, foram identificadas 2647 publicacdes na Scopus e 3905 na Web of Science.
Apds a remocao de publicacdes duplicadas, restaram 5762 publicacdes. A partir da analise dos titulos e
palavras-chave, foram excluidas 5611 publicacées. As 151 publicacdes restantes foram entdo
submetidas a uma analise dos resumos, o que resultou na exclusdo de 63 publicacdes. As 88
publicacdes restantes foram analisadas integralmente, sendo que em 27 delas foram identificadas
caracteristicas que um sistema eficaz de medicdo de desempenho (PMS) deve apresentar. As
caracteristicas para a eficacia do PMS descritas nessas 27 publicacdes foram inicialmente listadas e, em
seguida, agrupadas com base nos seus significados compartilhados, resultando em 16 caracteristicas.

Este artigo permitiu identificar as principais caracteristicas que um PMS deve ter para ser eficaz,
explorando também as relacdes entre estas caracteristicas e as principais barreiras a essa eficacia.

O artigo “ Performance Measurements Systems. An Effective Mode!' (Cunha et al., 2024c) ¢ o artigo final
deste estudo, onde é desenvolvida uma proposta de modelo e metodologia para um PMS eficaz,
baseando-se no conhecimento e resultados obtidos nos 4 artigos anteriores. O modelo obtido foi
classificado de acordo com a sua capacidade de eliminar ou mitigar as principais barreiras a eficacia de
um PMS, de acordo com a metodologia apresentada anteriormente na Tabela 1. Foi também realizado
um diagnéstico comparando o0 modelo obtido com um PMS existente numa organizacéo. Para isso foi
criado um questionario onde foi pedido aos respondentes que classificassem, de acordo com uma
classificacdo de escala de Likertde 5 pontos (Joshi et al., 2015), de 1 a 5 (1 - discordo totalmente; 2 -
discordo; 3 - indiferente; 4 — concordo; 5 — concordo totalmente), a existéncia das caracteristicas do
modelo obtido no PMS da organizacdo. Os dados obtidos através do questionario foram analisados
através de uma analise estatistica e descritiva, sendo feito também o teste do qui-quadrado para verificar
se as respostas obtidas eram independentes do grau de educacao, género, turno, departamento, nivel
hierarquico na organizacdo (operacional, gestao intermédia, gestao de topo).

Através deste artigo foi possivel obter uma proposta de um modelo e metodologia para projetar,

implementar e utilizar um PMS de forma eficaz.

1.4 Estrutura da tese

Esta tese ¢ elaborada através de artigos publicados, ou em processo de publicacdo, em revistas
indexadas, num total de 5 artigos.

A estrutura a tese é composta por 7 capitulos. O primeiro capitulo é o da introducdo, que ¢ composto
pelo enquadramento, objetivos, metodologia e pela descricdo da estrutura da tese. O segundo capitulo,

com o titulo de “Sistemas de Medicdo de Desempenho em Ambientes de Melhoria Continua: Barreiras
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a Sua Eficacia” apresenta o primeiro artigo desta investigacdo. O terceiro capitulo, com o titulo de
“Anadlise das Barreiras a Eficacia de um Sistema de Medicdo de Desempenho numa Empresa: Percecdes
Através dos Niveis Hierarquicos” apresenta o segundo artigo desta investigacdo. O quarto capitulo, com
o titulo de “Avaliacdo da Capacidade dos Sistemas de Medicao de Desempenho para Mitigar ou Eliminar
as Barreiras Tipicas que Comprometem a Sustentabilidade Organizacional” apresenta o terceiro artigo
desta investigacdo. O quinto capitulo, com o titulo de “Caracteristicas-Chave de Sistemas de Medicdo de
Desempenho Eficazes” apresenta o quarto artigo desta investigacdo. O sexto capitulo, com o titulo de
“Sistemas de Medicdo de Desempenho: um Modelo Eficaz” apresenta o quinto artigo desta investigacao.
0 sétimo e ultimo capitulo apresenta as conclusdes e o trabalho futuro, sendo abordadas as contribuicdes

e limitacdes da investigacdo, bem como recomendacdes para investigacdes futuras.
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2. SISTEMAS DE MEDICAO DE DESEMPENHO EM AMBIENTES DE MELHORIA CONTINUA: BARREIRAS A

SuA EFICACIA

Este capitulo apresenta o artigo “Performance Measurement Systems in Continuous Improvement
Environments. Obstacles to Their Effectiveness” (Cunha et al., 2023), que foi publicado na revista
Sustainabilitya 03/01/2023. Este artigo identifica as principais barreiras a eficacia de um PMS, através
de uma revisao sistematica de literatura, categorizando-as e explorando ainda as suas relacdes de

interdependéncia.

2.1 Abstract and Keywords

Abstract: The implementation of an effective performance measurement system (PMS) is essential in
organizations seeking continuous improvement and sustainability, especially in the context of Industry
4.0. However, a number of barriers/obstacles hampers this effectiveness. For example, the inclusion of
performance indicators without practical use, or presenting absurd results, are frequent in the industry,
leading people to distrust and devalue such systems. The main research question in this study is: What
are the main obstacles to effective performance measurement systems in organizations? These obstacles
will be identified and categorized, and some conditions required to eliminate/mitigate them will be
explored. A systematic literature review is carried out, according to the PRISMA methodology, to identify
the most frequent factors referred to as obstacles to PMS effectiveness, due to their negative influence
on the implementation, use or maintenance of these systems. This review resulted in the identification of
175 obstacles that were then classified into 19 types of obstacles divided into 6 categories, whose
definition was inspired by the 6M approach usually associated with Ishikawa diagrams. Then, the
relationships between the obstacles are explored and investigated in order to identify interdependencies
that may further influence the effectiveness of the PMS. Solutions and methodologies that can help
mitigate/eliminate their impact on PMS effectiveness are also identified.

Keywords: Performance measurement system; key performance indicators; continuous improvement;

operational excellence; lean production

2.2 Introduction

Performance measurement and monitoring are fundamental factors for continuous improvement,
management and sustainability in organizations. Regarding the continuous improvement effort, the

collection and analysis of data, including performance data, on the current state of a production unit,
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allow the starting point for improvement to be described and represented, and enable the analyst to
identify where the focus should be placed [1]. As organizations enter what is considered the fourth
industrial revolution, the so-called Industry 4.0 (14.0), the collection and processing of data become easier
and more necessary, allowing better control and monitoring of performance [2]. The 14.0 represents an
interesting opportunity to integrate and manage data, although different barriers and challenges arise
from this digital transformation [3]. In fact, the generation and availability of large amounts of data, which
is characteristic of 14.0 environments (big data), can quickly become a problem, as it tends to hinder the
selection/obtainment of really useful information, namely key performance indicators (KPI), which are
paramount elements of a PMS.

Performance measurement has been the focus of many organizations with the purpose of identifying the
segments of industrial systems that need and should be improved. This interest on the part of the
organizations is due to a growing market competition that requires them to continuously improve [4].
Continuous improvement, an important principle associated with Lean Thinking [5] as well as with other
excellence models [6], can be described as a continued involvement of everyone in the organization in
finding, targeting and eliminating waste [7]. As a way to maintain and improve their competitiveness, the
organizations must focus on the continuous improvement of their processes in order to reduce their costs
through the elimination of waste. When organizations are able to eliminate waste, namely defects, waits,
overproduction, inventory, motion, transportation and overprocessing, they are able to produce the same
outputs with less inputs [8]. 14.0 provides benefits for Lean Manufacturing, creating a new level of visibility
and access to realtime performance data at various levels of operations [9]. The advantage of 14.0 in
production is the fact that data about everything is available in real time, allowing a reduction in the
duration of the decision-making process [10].

Performance data are a vital type of data to drive and manage performance improvement. However, the
effective use and maintenance of a PMS is not straightforward and this can pose considerable challenges
to organizations. According to Neely et al. [11], a PMS is a group of metrics used to quantify the
effectiveness and efficiency of actions. Regarding the creation and implementation of a PMS, Bititci [12]
jointly defines them as the process of (i) defining the targets, (ii) developing a set of performance metrics,
and (iii) collecting, analyzing, reporting, interpreting and acting on performance data. Even though several
models of PMSs are known, their implementation, use and maintenance continue to fail. The problem,
which therefore leads to the real challenge for researchers/practitioners, seems to be the lack of an
adequate approach to implement performance measures, integrate them in the organizational culture

and use them for continuous improvement [13]. As, according to McCunn [14], 70% of the performance
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measurement projects fail, it is extremely important to identify why a PMS fails and what the obstacles
are to PMS effectiveness. In this line of thought, the research question in this study is: What are the main
obstacles to effective performance measurement systems in organizations? Only then can these failure
modes be eliminated, or at least their impact can be mitigated, in order to improve the chances of success
of a PMS. In order to eliminate or mitigate the impact of those obstacles, methodologies should be
developed and integrated in a framework that, when followed, allows an effective development,
implementation, use and maintenance of a PMS.

This paper is organized according to the following sections: Methods, Results, Discussion and Conclusion.
In the Methods section are described the methods used to identify and classify the obstacles to the
effectiveness of a PMS. In the Results section, the obstacles found are presented and classified, and then,
in the Discussion section, their influence and cause-effect relationships are discussed. The last section

provides the conclusion of the present study and provides directions for future research on the subject.

2.3 Methods

In order to determine the main obstacles to the effectiveness of a PMS, a systematic literature review
(SLR) was performed. This SLR followed the methodology PRISMA (Preferred Reporting ltems for
Systematic reviews and Meta-Analysis) [15]. This methodology is characterized by a four-phase flow
diagram: identification, screening, eligibility and included publications [15]. For the identification phase,
a search was executed for scientific articles and book chapters on the Scopus and Web of Science
databases. The search was made with the following restrictions: “performance measurement” in the
keywords, publications cited in five or more articles and from the knowledge areas of Engineering,
Management, Business, Social Sciences and Computer Science. This search resulted in the identification
of 1787 publications from Scopus and 1728 from Web of Science databases.

The PRISMA methodology followed is described in Figure 1. After duplicates were removed, 2808
publications remained. Then, to identify the relevant publications, the title and keywords were analyzed.
In this analysis, the publications that were not focused on a PMS were identified, and this resulted in the
removal of 2550 publications. Of the remaining 258 publications, 176 were removed after analysis of the
abstracts, due to their lack of connection to the PMS subject. Lastly, the 82 remaining publications were
analyzed in detail, and the ones that referred to barriers, obstacles or difficulties in implementing and
maintaining a PMS were selected, resulting in a final list of 31 publications to be considered for the

analysis of the obstacles to PMS effectiveness.
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Figure 1 — PRISMA methodology followed.

The obstacles to PMS effectiveness described in the 31 publications were listed and then classified into

categories. The method for defining these categories was inspired by the 6M approach (Method,

Materials, Machines, Measurement, Man and Mother nature), typically used in the development/analysis

of Ishikawa diagrams. On this basis, the following six categories of obstacles were defined:

T
T
T
T

T
T

System (Method): related with the methods used to implement and maintain the PMS;

Data (Material): problems related with data and information management;

People (Man): issues related with the utilization of the PMS by people;

Technology (Machines): related with the resources and tools needed to implement and maintain
the PMS;

Indicators (Measurement): problems related with performance measures and indicators;

Culture (Mother Nature): issues related with the culture of the organization.

Because within each category several obstacles with different names but similar meanings were observed,

it was necessary to create the concept of type of obstacle, intended to aggregate them under a single

designation. Thus, a set of types of obstacles was created for each category.

The results of the classification of the obstacles into categories as well as into types of obstacles are

described in Section 3 and discussed in Section 4, leading to the conclusions outlined in Section 5.
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2.4 Results

The conducted literature review identified 175 mentions of obstacles to the effectiveness of a PMS. Then,
those obstacles were classified according to the proposed categories (Section 2), resulting in the

distribution represented in Figure 2.

30
15

System Indicators People Culture Technology Data

Figure 2 - Distribution of obstacles by category.

In Figure 2, one can observe that three categories, namely System, Indicators and People, represent
almost 70% of the identified obstacles. In addition to this classification by category, as explained in Section
2, the obstacles were aggregated, according to their meaning, into types of obstacles. To accommodate
the 175 obstacles found, all designations were semantically analyzed and grouped, resulting in the
definition 19 types of obstacles.

As a way of presenting the categories and types of obstacles visually and in a simplified manner, an
Ishikawa (fishbone) diagram was used, allowing the analysis of the relationship between the problem and
its possible causes [16]. Figure 3 depicts the Ishikawa diagram for the problem “Failures in the
implementation, use and maintenance of PMS". In the main spines are represented the six categories,
while the 19 types of obstacles identified are represented in the secondary spines. In front of each

category and type of obstacle is the frequency with which it is referred to in the literature.
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expectations Lack of Lack of balance
2) resources or of indicators(4)
capacity(7)
Employee

Inappropniate

IT tools (3) (15) Inappropriate
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Figure 3 - Ishikawa diagram with the obstacles to PMS effectiveness.

It can be seen in Figure 3 that the Indicators category, despite including only three types of obstacles, is
the second most mentioned (43 mentions), close to the System category, which occupies the first place
(46 mentions), but which is composed of six types of obstacles. There is thus a greater dispersion of
mentions in the case of the System category. On the other hand, the lower dispersion of mentions in the
Indicators category makes one of its types of obstacles the most mentioned of all (inappropriate
indicators, with 35 mentions). Figure 4 shows the types of obstacles, in descending order of the frequency

with which they are mentioned in the literature.

Inappropriate indicators

Difficulties in collecting, analyzing and presenting data
Employee involvement

Lack of connection to strategy

Unclear system

Blame culture

Top management involvement

Lack of use for improvement
Lack of resources or capacity
Lack of indicators understanding

Communication system

Excess of indicators [

Lack of balance of indicators [

Inappropriate IT tools n

Issues on target definition

False expectations

Lack of rewards

Complexity n

=]

5 10 15 20 25 30 35

Category ® Culture = Data ®Indicators © People ®System ®Technology

Figure 4 — Types of obstacles and the frequency they are referred to in the literature.

17



In the first five positions, only the System category occurs twice, although its accumulated number of
mentions (30) is lower than that of the most mentioned type of obstacle: inappropriate indicators. In
general terms, it can be seen that slightly more than 30% of the types of obstacles correspond to 62% of
the total number of mentions. The findings concerning the likely links between the types of obstacles to
PMS effectiveness, as well as possible conditions required to eliminate or mitigate their impact, are

discussed in the next section.

2.5 Discussion

This section presents, for each of the identified categories and for each type of obstacle, the obstacles
identified in the literature review. It also attempts to identify how a type of obstacle can emerge and how
different types of obstacles can influence each other.

4.1. System

Within the System category, six types of obstacles were identified (Figure 3):

1. Lack of connection to the strategy: This can be an obstacle to the effective functioning of a PMS
and can originate in three ways:

a. Failure to define strategic objectives: undeveloped or poorly developed strategic
objectives do not allow the creation of the alignment necessary to effectively implement
a PMS [14,17-22];

b. Failure to link the indicators to the strategic objectives: even with well-defined strategic
objectives, there may be a failure in the link between these and the indicators in an
ineffective PMS [18,23-26];

c. PMS does not keep up with changes in organizational strategy: a PMS that is not able to
keep up with changes in organizational strategy could mean that, when any change in
organizational strategy occurs, the link between Key Success Factors (KSF) and Key
Performance Indicators (KPI) fails [17,20].

2. Lack of use for improvement: Not using the PMS for continuous improvement makes it useless;
it should be used as a support tool for the daily management of the organization [22]. The PMS
alone will not translate into automatic improvements; it only allows identifying where
improvements can and should be made [20,27]. If it does not have an effective improvement
process associated with it, it will become irrelevant to the people in the organization [28-31].

3. lIssues on target definitions: This factor arises from the difficulty in defining targets and comparing

performance with them [32]. Failure to define targets will impact people’s motivation and the
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ability of the PMS to be used for the continuous improvement of the organization. This failure
may occur when targets are not based on stakeholder interests, process boundaries and process
improvement resources [29]. It may also occur if there is not a correct deployment of objectives
from the top level of the organization to the level where the real improvement activities reside
[29].

Unclear system: vagueness in the performance measurement system can lead to a different use
of the PMS from what was intended, dooming it to failure. This lack of clarity can arise in several
aspects of the PMS:

a. Failure to define measurement frequency: performance measurement occurs too often
or too rarely [23];

b. Static system: the system is inflexible [28] and cannot be continuously revised and
improved [19].

c. Failures in the definition of the PMS: the system has not yet reached the maturity (full
definition) required to be implemented [22,33] and there may be failures in the definition
of operational performance, in relating performance to the process, in defining the
boundaries of the process [13]. There may also be vagueness related to the hierarchical
structure and its deployment in the PMS [25,31,33,34] causing uncertainty of
responsibility on performance measurement [35]. One of the causes mentioned is the
direct use of another existing PMS model [14] which results in a PMS that is not adjusted
to the organization [19].

Communication system: Communication of performance measurement to employees plays an
important role in involving employees in the PMS and maintaining its relevance. It is essential to
ensure good communication between those who report and those who use the metrics [36]. This
communication fails when it is not clear, simple, periodic and formal [19]. In order to be simpler,
it must be visual [31]. Equally acting as an obstacle to the implementation and maintenance of
a PMS is the fact that new processes and their impacts are not explained to employees [35],
which can lead to a lack of commitment and lack of awareness.

Complexity: The more complex a system is, the more difficult it is to manage, the more resources
and effort it takes to maintain it [14]. The complexity can also make it more difficult to
communicate the system and its processes to employees, making their involvement more

difficult.
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4.2. Indicators

Within the Indicators category, three types of obstacles were identified (Figure 3):

1. Inappropriate indicators: Performance indicators can be one of the factors that hinder the
implementation, use and maintenance of a PMS, being pointed out as main reasons:

a. Lack of longterm indicators: use of indicators with only a short-term focus, namely
financial indicators [23,24,37];

b. Measuring the wrong things: using a set of indicators that has no relevance to the
organization [13,18,19,21,24,26,30,38];

c. Outdated indicators: historical indicators with dated and irrelevant information [39];

d. Indicators that promote wrong behavior: indicators that promote wrong performance,
indicators of courtesy instead of indicators of performance, indicators of behavior instead
of indicators of achievement, and indicators that encourage competition rather than
teamwork [37];

e. Poorly developed indicators: poorly defined indicators [29], confusing and complex [19];

f.  Competing indicators: conflicts between indicators where the dependence and influence
between them is not clearly defined [29,32,36,40];

g. Difficulty in developing indicators: uncertainty about what to measure, with difficulty in
defining new performance indicators [22,24,35,36,39,41]. It can be caused by a failure
to define the organization’s strategic objectives;

h. Disaggregation of indicators: disaggregated in different dimensions, in different time
periods [40], local and isolated indicators [36] not being properly integrated in the PMS.

2. Excess of indicators: the use of a high number of indicators will increase the complexity of the
system, making it more difficult to maintain [19,26,32,39]. The more complex the system, the
more resources are needed to maintain it and the more difficult it becomes to understand and
use.

3. Lack of balance of indicators: failure to balance indicators causes an imbalance between different
perspectives of the business, which can cause an imbalance in the organization’s performance

[19,23,29,31].

4.3. People
Within the People category, four types of obstacles were identified (Figure 3):
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1.

False expectations: the expectations created by people regarding the PMS can represent an
obstacle to maintaining it because they can be disappointed [42]. The organization will not
improve just because the PMS has been implemented. An effective improvement process must
be associated with it. If only performance is measured and nothing is achieved to improve it, the
PMS can be abandoned, as it will not respond to false expectations of automatic improvement.
Lack of resources or capacity: for an effective implementation and maintenance of a PMS, it is
essential that employees are educated and trained, with all the necessary skills, to understand
and use the PMS correctly. The lack of training or understanding of the PMS represents an
obstacle to its implementation and maintenance [14,21], [28,38,41,43] as it can lead to an
incorrect use of the PMS, leading to its distortion and consequent abandonment.

Employee Commitment/Involvement: this involvement can fail when there is fear of performance
measurement [13], which can result in increased resistance to the implementation and use of
the PMS [20,39] and/or manipulation of the performance data [24,44]. Failure to motivate
employees to use the PMS means that there is no commitment to change [34], and if the PMS
is not relevant to people [19,30] resistance to its use increases [22,38], condemning it to failure.
Conflicts and friction between employees may also arise as a result of performance measurement
[35].

Lack of indicator understanding: the non-understanding of performance indicators by employees
may result from indicators that are not relevant to people [24], lack of training of employees to
use the PMS [19] or high complexity in communicating information [35]. This can lead to a
misuse of performance indicators through an incorrect interpretation of the meaning of the
indicators [13]. Poor understanding of indicators can also lead to increase the resistance to use

them [26,31].

4.4 Culture

Within the Culture category, three types of obstacles were identified (Figure 3):

1.

Blame culture: using a PMS as a tool to coerce employees is referred thirteen times. Using
performance measurement as a way of control and to put pressure on employees will create a
blame culture [13,14,28,33,35,42], that will make the employees feel threatened
[27,30,31,40,45]. This is one of the causes for the resistance of the employees to the PMS and
for their lack of involvement in these practices [31]. In organizations with a blame culture, the
PMS will not be used as tool to enable continuous improvement, and it may become a tool for

punishing errors [19].
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2. Lack of commitment from top management: the lack of commitment from top management with
the PMS [14,20,21,31,34,41], or the fact that it is considered a low priority [19,22] can convey
the message to other employees that the PMS is not important. Additionally, a wrong
comprehension or utilization of information by the top management [13,38] can pass the
message to the rest of the organization that the top management is not fully committed to the
PMS.

3. Lack of rewards: The lack of incentives, rewards or recognition for achieving goals is considered
an obstacle [18,19] as it can result in the lack of motivation of employees, progressing to

resistance to the PMS.

4.5. Technology
Within the Technology category, two types of obstacles were identified (Figure 3):

1. Inadequate IT tools: the lack of adequate IT tools represents an obstacle to the implementation
and maintenance of a PMS [33,35,36] because it can lead to increased difficulty in collecting,
analyzing and presenting data. This difficulty causes an increase in the time and resources
required to implement and maintain the PMS.

2. Time and resources required: the time and resources required to implement and maintain a PMS
can represent an important obstacle to its effectiveness [17,20,45]. Required resources can be
underestimated by top management causing a lack of resources allocated to the PMS [14,34].
The organization may be limited in terms of the costs and resources it can allocate to the PMS
[21,22,24,39,41-43]. Due to the lack of resources allocated to the PMS, this can be seen as a

burden for the organization because it removes employees from their real responsibilities [42].

4.6. Data

As for the Data category, just one type of obstacle was identified:

1. Difficulty in collecting, analyzing and presenting data: can occur for the following reasons:
a. Too much data: accumulating too much data [23,37] can make it difficult to transform
it into usable knowledge [19];
b. Insufficient data: not having enough data for what is intended to be measured [23], [37];
c. Difficulty in accessing data: technical complexity [35] due to the inadequacy of

information systems and/or data dispersion [17,20,21,26,41];
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d. Data reliability: there are doubts regarding the reliability of the data [19,23] due to the
fact that the available information is not appropriate [20] or due to the risk of data having

been manipulated due to the existence of pressure to achieve goals [44].

In Figure 5, it is possible to identify the 19 types of obstacles and the interactions between them. Each
circle represents one type of obstacle: in red are the obstacles from the category Culture, in blue from
System, in green from Technology, in light blue from Data, in yellow from People and in dark blue from
Indicators. The arrows express the probable cause—effect relationships between different obstacles. It is
possible to observe, for example, that eight of these obstacles can be a cause for the lack of employee

involvement.
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Figure 5 - Interaction between the types of obstacles.

2.6 Conclusion

This study was centered on the research question “What are the main obstacles to effective performance
measurement systems in organizations?”. The identification of those obstacles allows the establishment
of the basis for future work that aims to explore how to create conditions to eliminate/mitigate them,

allowing to implement, use and maintain a PMS effectively.
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In the systematic literature review conducted, 175 references of obstacles to PMS effectiveness were
identified. Those 175 referred obstacles were grouped, according to their similar meaning, into 19 types
of obstacles. They were also classified into six different categories, namely: System, Indicators, People,
Culture, Technology and Data. The identification of the types of obstacles to the effectiveness of a PMS
should be the starting point to the process of eliminating or at least mitigating their impact.

As discussed previously, the relation between the obstacles identified can be complex. The failure of a
PMS can result from one or from the combination of several of the obstacles identified. Accordingly, in
order to maximize the odds of achieving an effective PMS, methodologies and techniques that eliminate
or at least mitigate the impact of the obstacles must be developed and used.

14.0 can help mitigate some of the obstacles to the effectiveness of a PMS, especially those related with
the collection, analysis and reporting of data, through the digital transformation that enables an
automatized real-time collection, analysis and reporting of data. On the other hand, for an organization to
be able to move toward 14.0, an effective PMS already implemented is required, since performance
measurement makes it possible to create the visibility required in a matured 14.0 organization.

The first requirement to implement a PMS is related with the organizational culture. The culture of the
organization is the foundation for the implementation and continuous use of a PMS. The organization
must have a culture of respect for people and continuous improvement instead of a culture of punishment,
and there must be commitment from the top management to performance measurement and
improvement. These cultural characteristics are also mentioned by Amaro [46] as requirements for a
sustainable Lean implementation, where behaviors of learning, improvement, adaptability, innovation,
striving for new challenges, being open-minded and not blaming others are essential. Moreover, as way
for motivating and encouraging improvement, a robust reward system must be in place. This reward
system must issue rewards when targets are achieved and indicate when they are not. The reward system
can have a financial component, but most important is to recognize where and when improvement is
being achieved and where and when it is failing.

It is essential that the system is robust and well-defined. When developing and defining a PMS, one must
be sure that the organization’s strategy deployment is robust. One way of keeping all organizations aligned
with the strategy is through the use of Hoshin Kanri, a process for strategy deployment. If the PMS is
properly linked with the organizational strategy, it is easier to define what is essential to measure and
what are the goals. It also allows keeping the PMS simple, only measuring what matters to the

organization.
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The deployment of both indicators and targets through the different levels of the organization is essential
to involve and motivate all the employees. The PMS should be made a tool to help people with their work
instead of being an extra task or bureaucracy.

The performance indicators should be appropriate to all the stakeholders; for that, the recommendations
of the ISO 22400:2014 can be followed, an international standard related with key performance indicators
for manufacturing operations management. The set of indicators should be balanced and the influences
that each one has on another should be explicit and well documented as way to avoid problems with
concurrent indicators.

The collection, analysis and reporting of data can be managed by the use of appropriate IT tools. That
will depend on the complexity of the system and the amount of data that needs to be managed. In some
cases, a set of automated and interconnected spreadsheets, with dashboards, can be the appropriate
tool.

As further investigation on this subject, recommendations that emerge as ways to eliminate or mitigate
the obstacles to PMS effectiveness should be made. Those recommendations must be associated with
methodologies and techniques that can be grouped and integrated in a model, resulting in a step-by-step
guide that makes it possible to implement, use and maintain a PMS successfully.

The main limitations of this study are the size and type of sample used in the systematic literature review.
The number of publications is limited to only 31 from where 175 references of the obstacles are drawn.
Moreover, the type of sample did not take into account publications cited less than five times. This could
have kept valid publications on this subject out of this study, as may have been the case with newer
publications that may have not reached five citations at the time when the systematic literature review

was performed.
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3. ANALISE DAS BARREIRAS A EFICACIA DE UM SISTEMA DE MEDICAO DE DESEMPENHO NUMA

EMPRESA: PERCEGOES ATRAVES DOS NiVEIS HIERARQUICOS

Este capitulo apresenta o artigo “Analysis of barriers for Performance Measurement System effectiveness
in a company. perceptions across hierarchical level/s’ (Cunha et al., 2024d), que foi publicado na revista
International Journal of Lean Six Sigma a 06/04/2024. Este artigo explora as percecdes da existéncia
das barreiras a eficacia de um PMS de uma organizacdo, recorrendo para isso a entrevistas e
questionarios aplicados a pessoas dos diferentes niveis hierarquicos da organizacao. Desse modo foram

identificadas as principais barreiras a eficacia do PMS dessa organizacao.

3.1 Abstract and Keywords

Purpose - This study aims to identify the perception of people in a Portuguese company regarding the
main barriers to the effectiveness of the existing performance measurement system (PMS) and whether
those perceptions are dependent of people’s hierarchical levels, education levels, work shifts, gender and
department.

Design/methodology/approach - Primary data was collected through structured interviews (adapted to
three levels of interviewees in the company hierarchy) and Likert scale questionnaires. Descriptive
statistical analysis of the collected data was performed as well as a chi-square test.

Findings - The results provide an insight on the perception of barriers to the PMS effectiveness in the
company. After performing interviews and questionnaires it was possible to identify that the main
perceived barriers were: poor communication system and issues on target definition, lack of trained
resources, employee involvement, indicators understanding and use for improvement.

Practical implications — This study is the starting point to develop actions aiming to eliminate, or at least
mitigate, the impact of the barriers on the PMS effectiveness.

Originality/value - PMSs play an essential role in an organization, so it is essential to identify what hinders
its effectiveness. This study opens the discussion by diagnosing the company’s perception of the barriers
to PMS effectiveness.

Keywords: Continuous improvement, Performance measurement system, Lean production, Key
performance indicators, Operational excellence

Article type: Case study
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3.2 Introduction

Continuous improvement is a key principle to be taken seriously by companies if they want to stay in the
existing and future competitive reality and pursue sustainability and excellence. Continuous improvement
is one of the two pillars of the Toyota Way (Corporation, 2012) as well as playing a prominent role in
other models of excellence such as Lean Thinking (Womack and Jones, 1996) and Shingo Model (Rizzo,
2011; Shingo Institute, 2020). Although often referred to in the literature, both the true meaning of
“improvement” and the true meaning of “continuous improvement” are unclear in most publications. For
the purposes of this paper, it is useful to define these two designations in the best possible way. First, in
order for a change to be considered an improvement, it must be in accordance with the two conditions

below:

1. itis possible to assess a positive change in performance through an indicator; and
2. the positive change in that performance indicator is aligned with the strategic goal and vision

(true north) of the organization (Carvalho, 2023).

Since this paper is focused on the first condition, measuring performance plays a key role in continuous
improvement, excellence and sustainability. For continuous improvement to be effective and sustainable,
a system must exist that continuously feeds the generation and implementation of all kinds of
improvement actions by everyone on a daily basis. It is necessary to implement routines, create entities
and adopt artefacts that support these dynamics and create a true culture of continuous improvement.
To guide and monitor the effect of all continuous improvement efforts, it is necessary to have a good
performance measurement system (PMS) and that it reflects the strategy of the organization at all levels
(policy deployment). In this line of thought, Kanji (2002) states that the first condition to improve, and
achieve business excellence is to develop and implement a PMS.

The objective of this study is to identify the perceptions of different people working in a specific
organization regarding the main barriers, identified by Cunha et al. (2023), to the effectiveness of the
existing PMS. In addition, the differences in perception from different people across different groups of
the company will be investigated, namely, in terms of possible dependence on hierarchical levels,
education levels, work shifts, gender and department.

This study was performed in an industrial company which specializes in the transformation of plastics
foams and cellular rubbers for the automotive industry. This company has 85 full-time workers divided
by several departments, with two-thirds of the workforce allocated to the production department. Although

the company is multinational, the production unit studied is located in the north of Portugal. The company
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has an internally developed PMS comprised of several measures approved by top management for each
department. This PMS is reviewed annually in a management meeting.

This paper is organized into the following sections: literature review, methods, results, discussion and
conclusion. The literature review section explores the PMS concept and identifies the main barriers to the
effectiveness of this type of systems. The following section describes the methods used to collect and
analyze data to assess the perception of existing barriers to the PMS effectiveness in the company. The
results section presents the outcomes of the analysis of the collected data. In the discussion section, the
results of the different data sources are discussed and linked. The last section provides the conclusion of

the present study, providing directions for future research on the subject.

3.3 Literature review

A PMS allows an organization to identify where to improve (Kanji, 2002) and to focus people and
resources on those particular aspects of the business (Waggoner et al.,1999). A PMS is a set of metrics
used to assess the efficiency and effectiveness of activities (Neely et al.,1995) and should be able to

answer several questions, such as:

What to measure?
How to measure?
Where to measure?
When to measure? And

Why measure? (Zairi, 1994).

= =2 A 4 -

Bititci (2015) defines the creation and the implementation of a PMS as the process of;

9 defining the targets;
9 developing a set of performance metrics; and

9 collecting, analyzing, reporting, interpreting and acting on performance data.

A PMS is a complex system that comprises different dimensions such as performance measurement,
strategy management, communication, influence behaviors and stimulate learning and improvement
(Franco-Santos et al., 2007). This complexity makes the development and implementation of an effective
PMS a challenge for organizations. Several developments and implementations result in ineffective PMS.
Some studies carried out in small and medium enterprises (SMEs) show that most attempts to implement
PMS fail (Langwerden, 2015; Malaguefio et al.,2018; Neely, 2004; Todorut et al., 2013). Other studies

show that as much of 70% of the attempts fail (McCunn, 1998). This level of failure is not shown in other
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studies, such as the one carried out in Slovakia with a sample of 336 SMEs. In this study, only 20% of
companies in the sample implemented PMS, and only 36% of them were not satisfied with it (Papulova
etal., 2021).

An inefficient PMS is harmful to the organization because it supports incorrect decisions that lead to an
incorrect allocation of scarce resources to incentives that will fail to deliver results (Van Camp and Braet,
2016). In a study carried out previously (Cunha et al.,2023), based on a systematic literature review, it
was possible to identify and classify the main barriers that may hinder the effectiveness of PMS. This
systematic literature review was performed according to the preferred reporting items for systematic
reviews and meta analyses methodology, and it was focused on identifying the most frequent factors
referred to in the literature as barriers to PMS effectiveness. In this comprehensive study, a meticulous
screening process was applied to evaluate 2,808 publications. Through a systematic series of analytical
steps, 31 relevant publications were identified and included in the study. Subsequently, a thorough
examination of these publications yielded a total of 175 references highlighting barriers to the
effectiveness of PMS. These identified barriers were further categorized into 19 distinct types based on

their shared meaning. The list is shown in the Table 1.

Table 1 — Main barriers for PMS effectiveness. (Source: Authors’ own creation).

blame culture lack of connection to strategy issues on target definition
unclear system lack of top management involvement poor communication system
high complexity lack of use for improvement lack of balance of indicators
lack of rewards false expectations inappropriate IT tools
excess of indicators lack of trained resources lack of employee involvement
inappropriate indicators lack of indicators understanding time and resources required
difficulties in collecting, analysing and presenting data

For an organization that strives for an effective PMS, it becomes necessary to identify and understand
what are the barriers that are hindering the effectiveness of that PMS, so they can be eliminated or, at

least, mitigated.

3.4 Methods

To identify what the perceptions of workers are regarding the main barriers to PMS effectiveness, primary
data was collected (Saunders et al.,2019). The collection of data was done through the deployment of

semi structured interviews and a short questionnaire with a Likert scale classification. The Likert scale

32



provides a way of measuring unobservable constructs (Jebb et al., 2021), allowing the quantification of

subjective preferential thinking, feeling and action (Joshi et al.,2015).

Three different interviews were created by the authors, based on a previous study about barriers to PMS

effectiveness (Cunha et al., 2023), to evaluate the perspective of employees, middle management and

top management, regarding the current state of the implemented PMS. The interviews for each

hierarchical level were adapted to their target audience.

The employees’ interview was deployed to operational workers of the different departments. The ten

questions that composed this interview are presented in the following list. Questions of the employees’

interview are as follows:

1.

N o o &~ w

8.
9.

Do you know the objectives of your team/section?

What are the measures/indicators (that you know) used to measure the performance of your
team/section?

Are there any measures/indicators that do not make sense to you?

Are there any other measures/indicators that you would find important to adopt?

Do you trust the reliability of the measurements of the different indicators of your team/section?
How do your team/section goals contribute to the company’s goals?

When a measure/indicator is not achieving the objective, is anything done to correct and improve
performance?

How do you feel about the use of indicators in your team?

Are indicators used as a way of blaming people when objectives are not achieved?

10. What are the main difficulties (the main barriers) to the effectiveness of the PMS?

The above list is the authors’ own creation.

The middle management interview was deployed to shift team leaders and to the different department

supervisors. The nine questions that compose this interview are presented in the following list. Questions

of the middle management interview are as follows:

1.

2
3
4.
5

Do you know the company’s strategic objectives?

Is there information on whether the objectives are being achieved or not?
Do you keep informed about the status of strategic objectives?

Are all measures/indicators useful and make sense?

Do you identify the need for other measures/indicators that currently do not exist?
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6. Are metrics/indicators used as a way to identify where to improve? Are they used as the basis
for improvement?

7. Do you trust the reliability of measurements of the different indicators in your department?

8. Are indicators used as a way of blaming the department head when objectives are not achieved?

9. Do you think your department’s indicator structure is appropriate?

10. What are the main difficulties (the main barriers) to the effectiveness of the PMS?

The above list is the authors’ own creation.
The top management interview was deployed to the general manager, production manager and financial
manager of the organization. The seven questions that composed this interview are presented in the

following list. Questions of the top management interview are as follows:

1. Are the strategic objectives defined in accordance with the organization’s vision and values?
Are they communicated effectively? (In what way?)

Are all indicators aligned with the organization’s strategic objectives?

2

3

4. Do you identify the need for other measures/indicators that currently do not exist? (which?)

5. Do you trust the reliability of measurements of the different indicators of your organization?

6. Do you think performance measurement is effective? (used as a starting point for improvement)
7

What are the main reasons that make it difficult for the PMS to work in this company?

The above list is the authors’ own creation.

Thirty-two interviews were performed, 23 for employees, 6 for middle management and 3 for top
management.

The interviews were recorded and then transcribed. After being transcribed, the answers with similar
meanings were organized into groups where the answers had the same meaning to allow a statistical
analysis of the answers given in the interviews.

The short questionnaire was deployed to the same individuals who were interviewed right after the
interview. Here, the questionnaire was the same independent of the role in the company. In this
questionnaire, individuals were asked to classify, using a Likert scale, their perception of the presence in
the organization of commonly known barriers to PMS effectiveness. A five-point Likert scale was used
(Joshi et al.,2015), ranging from 1 to 5 (1 - Strongly disagree, 2 - Disagree, 3 - Indifferent, 4 - Agree and
5 - Strongly agree).

The barriers that respondents were asked to classify were: blame culture, unclear system, high

complexity, lack of rewards, excess of indicators, inappropriate indicators, lack of connection to strategy,
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lack of top management involvement, lack of use for improvement, false expectations, lack of trained
resources, lack of indicators understanding, issues on target definition, poor communication system, lack
of balance of indicators, inappropriate information technology (IT) tools, lack of employee involvement,
time and resources required and difficulties in collecting, analyzing and presenting data (Cunha et al.,
2023).

For the interviews and the questionnaire, a descriptive statistical analysis was performed (Boone and
Boone, 2012). Also, for the data from the employees interviews and questionnaires, a chi-square test
(Pandis, 2016) was performed to ascertain whether the answers depend on the respondents degree of
education, gender, shift or department. For the questionnaire it was also tested if the answers depend on
the role in the company (employees, middle management and top management).

The hypothesis tested with the chi-square test were:

9 HO. The variables are independent; there is no relationship between the categorical variables.

9 HI1. The variables are dependent; there is a relationship between the categorical variables.

To test these hypotheses, first, it is required to calculate the expected frequencies for each variable. Then,
the difference between observed and expected frequencies is assessed through the chi-square test, where
the p-value is obtained. If the p-value is greater than 0.05, the null hypothesis (HO) is accepted. This
means that there is a small difference between the observed and the expected values. If the p-value is
smaller than 0.05, the null hypothesis is rejected, meaning that there is a large difference between the
observed and the expected values (Pandis, 2016).

The survey results and the interview findings were analyzed, establishing a connection between the survey

outcomes and the responses provided during the interviews.

3.5 Results

This section presents, for each type of interview deployed, as well as for the questionnaire, the main
results drawn from the data treatment and statistical analysis.
Twenty-three employees’ interviews were performed. Of those interviewed, the population is characterized

by:

Gender: 16 (70%) were female and 7 (30%) were male;
Education: 21 (91%) had basic education and 2 (9%) had higher education;
9 Department: 20 (87%) were from the production department and 3 (13%) from other

departments; and
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Shift: 13 (57%) were from Shift A (from 6:00 am to 2:30 pm), 8 (35%) from Shift B (from 2:30
pm to 11:00 pm) and 2 (8%) from the normal shift (from 8:30 am to 5:30 pm).

Regarding the answers of employees’ interviews:

T

91% of the respondents did not know the objectives of their team or section. Through the chi-
square test, it was possible to verify that the answers given depended on the degree of education,
gender, shift and the department of the respondents;

30% of the respondents did not know any indicators, 61% knew one indicator and only 9% knew
the indicators. The answers given depended on the degree of education, shift and the department
of the respondents. The answers were not dependent on the gender of the respondents;

30% of the respondents identified indicators that did not make sense to them. The answers were
not dependent on the degree of education, gender, shift or department of the respondents;

74% of the respondents identified the need to adopt new indicators. The answers given depended
on the degree of education, shift and the department of the respondents. The answers were not
dependent on the gender of the respondents;

65% of the respondents did not trust the reliability of the indicators. The answers were dependent
on the degree of education and department of the respondents but not dependent on the gender
and shift of the respondents;

83% of the respondents did not know how their team goals contribute to the company goals. The
answers given depended on the degree of education, shift and the department of the
respondents. The answers were not dependent on the gender of the respondents;

83% of the respondents did not feel an improvement culture. The answers were not dependent
on the degree of education, gender, shift or department of the respondents;

87% of the respondents feel good about the use of performance indicators in their team. The
answers were not dependent on the degree of education, gender, shift or department of the
respondents;

43% of the respondents feel a blame culture when the objectives are not achieved. The answers
were not dependent on the degree of education, gender, shift or department of the respondents;
52% of the respondents identified the communication system as a barrier to the PMS
effectiveness in the organization. Also, 22% identified a lack of employee involvement as a barrier
to PMS effectiveness. Other barriers referred to were: blame culture, issues on target definition,
unclear system, lack of rewards and lack of use for improvement. The answers were not

dependent on the degree of education, gender, shift or department of the respondents.
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The chi-square test was performed to verify if the answers, given by the respondents, are independent of
the variables: degree of education, gender, shift and department. The hypothesis accepted and the p-

value are presented in Table 2.

Table 2 - Employees interview chi-square hypothesis results and p-value. (Notes: Data is the p-value of the chi-square test. The
significance level is 0,05.) (Source: Authors’ own creation).

Degree of
Gender Shift Department
Education
Do you know the objectives of your team/section? H1 (0,000) | HI(0,025) | HI (0,000) | HI (0,008)

What are the measures/indicators (that you know) used
HI1(0,000) | HO(0,077) | HI (0,000) | HI (0,000)
to measure the performance of your team/section?

Are there any measures/indicators that do not make
HO (0,082) | HO (0,668) | HO (0,242) | HO (0,241)
sense to you?

Are there any other measures/indicators that you would
HI1(0,000) | HO(0,062) | HI(0001) | HI (0,001)
find important to adopt?

Do you trust the reliability of the measurements of the
HI1(0,019) | HO (0,848) | HO (0,056) | HI (0,038)
different indicators of your team/section?

How do your team/section goals contribute to the
HI1(0,000) | HO(0,061) | HI(0000) | HI (0,001)
company's goals?

When a measure/indicator is not achieving the objective,
HO (0,203) | HO (0,349) | HO (0,438) | HO (0,435)
is anything done to correct and improve performance?

How do you feel about the use of indicators in your team? | HO (0,567) | HO (0,219) | HO (0,833) | HO (0,472)

Are indicators used as a way of blaming people when
HO (0,194) | HO (0,340) | HO (0,424) | HO (0,103)
objectives are not achieved?

What are the main difficulties (the main barriers) to the
HO (0,977) | HO (0,582) | HO (0,851) | HO (0,974)

effectiveness of the performance measurement system?

Six middle management interviews were performed. Of those interviewed, the population is characterized

by:

Gender: three (50%) were female and three (50%) were male;
Education: four (67%) had basic education and two (33%) had higher education;

9 Department: three (50%) were from the production department and three (50%) were from other
departments; and

9 Shift: two (33%) were from Shift A and four (67%) were from the normal shift.
Regarding the middle management interview:

9 None of the respondents were able to identify the company’s strategic objectives;
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83% of the respondents consider that there is no information available on whether the objectives
are being achieved or not;

50% of the respondents considered that there are some indicators that are not useful or do not
make sense;

83% of the respondents identify the need for other indicators that currently do not exist;

50% of the respondents did not feel an improvement culture;

33% of the respondents did not trust the reliability of the different indicators in their department;
33% of the respondents felt that there was a blame culture in the organization;

50% felt that their department indicator structure was not appropriate; and

50% of the respondents identified the communication system as a barrier to the PMS
effectiveness in the organization. Other barriers to the PMS effectiveness identified were
inappropriate indicators, lack of employee involvement, lack of top management involvement,

lack of use for improvement, time and resources required and unclear system.

For the middle management interview, the chi-square test was not performed because the size of the

sample (six) was too small.

Three top management interviews were performed. Of those interviewed, the population is characterized

by:

T

Gender: two (67%) were female and one (33%) were male;

Education: three (100%) had higher education;

Department: one (33%) was from production department and two (67) were from other
departments; and

Shift: three (100%) were from the normal.

Regarding the top management interview:

M

All the respondents considered that the strategic objectives were in accordance with the
organization’s vision and values.

All the respondents considered that the communication of the objectives is not yet made
effectively throughout the organization.

All the respondents considered the indicators aligned with the organization's strategic objectives.
67% of the respondents identified the need for other indicators that currently do not exist.

67% of the respondents did not fully trust the reliability of measurement of the different indicators

of the organization.
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All the respondents did not feel an improvement culture in the organization.
67% of the respondents identified the lack of use for improvement as a barrier to the PMS
effectiveness in the organization. Other barriers to the PMS effectiveness identified were

communication system, lack of indicators understanding and unclear system.

For the top management interview the chi-square test was not performed because the size of the sample
(three) was too small.
Thirty-two questionnaires were performed. Those who answered the questionnaire are characterized by

the following:

Gender: 21 (66%) were female and 11 (34%) were male;
Education: 25 (78%) had basic education and 7 (22%) had higher education;
Department: 24 (75%) were from the production department and 8 (25%) were from other
departments; and

9 Shift: 15 (47%) were from Shift A, 8 (25%) were from Shift B and 9 (28%) were from the normal
shift.

Participants were asked to classify if they strongly agree, agree, are indifferent, disagree or completely
disagree, with the existence inside the organization, of each of the 19 individual barriers to the

effectiveness of its PMS. The results of the classification are presented in Figure 1.
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Figure 1 - Likert scale classification of the existence of the barriers in the organization. (Source: Authors’ own creation)
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It is possible to verify that 91% of the respondents agreed or strongly agreed that the communication
system is currently a barrier to the PMS effectiveness in the organization. The second barrier mostly
agreed by the respondents was the lack of trained resources, with 81%. The third barrier mostly agreed
was issues in defining targets, with 75%. Following with 72% were lack of employee involvement, lack of
understanding the indicators and lack of use for improvement. The barriers least agreed were: excess of
indicators (3%), lack of connection to strategy (19%), inappropriate IT tools (31%) and inappropriate
indicators (31%).

The chi-square test was performed to verify if the classification, made by the respondents, is independent
of the variables: degree of education, gender, shift, department or role in the company. The results are
presented in Table 3.

Regarding the poor communication system barrier, the chi-square test revealed that the answers are
dependent on the gender of the respondents. This happens because only two males disagreed that
communication system is a barrier to the current PMS effectiveness, while all females classified it with
agree or strongly agree.

Only the two respondents of the engineering department know the objectives, probably justifying the
results of the chi-square test that identified that the answers given were dependent on the degree of
education, gender, shift and department of the respondents. The two interviewed from the engineering
department were both male, higher educated and from the normal shift. Also, 91% of the respondents
either did not know any indicators or only knew one indicator, and 83% did not know how their team
objectives contributed to the company objectives. The answers to both these questions were dependent
on the degree of education, shift and department of the respondents. Here, again, this dependency might
be due to the answers given by both members of the engineering department.

Regarding lack of training and lack of understanding of the PMS, through the chi-square test is possible
to verify that the classification of these barriers is independent of the degree of education, gender, shift,
department and role in the company of the respondents.

The perception of the barriers lack of employee involvement and lack of use for improvement are only
dependent on the gender of the respondents.

The lack of rewards or recognition for achieving goals is dependent on the degree of education, shift and
department. This barrier is mostly perceived by people with basic education, from Shifts A and B and
from the production department.

The lack of top management commitment with the PMS is dependent on the degree of education, gender,

shift, department and role in the company. This barrier is perceived by 74% of the employees and by 67%
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of the intermediate management. On the other hand, 100% of the top management disagree or strongly
disagree that there is a lack of top management commitment. It is possible to verify that the perception

of the top management is significantly different from the other roles in the company.

3.6 Discussion

This first part of the discussion is about statistically relevant differences in perceptions among different
groups in the company as shown in Table 3. The authors believe it is a valuable contribution to the
communities of managers and academics since these different perceptions identified in this case study
may be also observed in other companies, even with different PMS approaches and maturity levels. The
second part of this discussion is dedicated to the overall results from the questionnaire in this particular

case.

Table 3 - Questionnaire chi-square hypothesis results and p-value. (Notes: Data is the p-value of the chi-square test. The significance level
is 0,05.) (Source: Authors’ own creation).

Degree of Role in the
Gender Shift Department

Education company
Poor communication system HO (0,541) | HI(0,042) | HO (0,720) | HO (0,603) | HO (0,269)
Lack of trained resources HO (0,302) | HO (0,205) | HO (0,054) | HO (0,054) | HO (0,673)
Issues on target definition HO (0,805) | HI (0,005) | HO (0,766) | HO (0,059) | HO (0,539)
Lack of employee involvement HO (0,143) | HI(0,042) | HO (0,487) | HO (0,065) | HO (0,940)
Lack of indicators understanding HO (0,850) | HO (0,587) | HO (0,563) | HO (0,568) | HO (0,940)
Lack of use for improvement HO (0,850) | HI (0,018 | HO (0,435) | HO (0,156) | HO (0,481)
Lack of rewards H1(0,001) | HO (0,246) | HI(0,001) | HI(0,003) | HO (0,055)
Unclear system HO (0,094) | HI(0,004) | HO(0,173) | HI(0,028) | HO (0,359)
Time and resources required HO (0,094) | HO (0,210) | HO (0,600) | HO (0,660) | HO (0,308)
Lack of top management involvement HI1(0015) | HI(0,038) | HI(0,046) | HI (0,003) | HI (0,046)
Lack of balance of indicators HO (0,509) | HO (0,218) | HO (0,279) | HO (0,602) | HO (0,486)

Difficulties in collecting, analyzing and | HO (0,545) | HO (0,222) | HO (0,350) | HO (0,068) | HO (0,199)

presenting data

False expectations HO (0,857) | HO (0,349) | HO (0,345) | HO (0,167) | HO (0,281)
Blame Culture HO (0,610) | HO (0,273) | HO (0,753) | HO (0,315) | HO (0,872)
High complexity HO (0,809) | HO (0,179) | HO (0,652) | HO (0,203) | HO (0,538)
Inappropriate indicators HO (0,209) | HO (0,819) | HO (0,313) | HO (0,221) | HO (0,247)
Inappropriate IT tools HO (0,059) | HO (0,102) | HO (0,149) | HI(0,026) | HO (0,327)
Lack of connection to strategy HO (0,752) | HO (0,073) | HO (0,405) | HO (0,806) | HO (0,192)
Excess of indicators HO (0,125) | HO (0,420) | HO (0,456) | HO (0,159) | HO (0,269)
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Regarding the first part of this discussion, the cells with the text in italics in Table 3 are the ones showing
the statistically relevant differences in the perception between different classes of people. It is possible to
verify that the perception is dependent on the degree of education for the barriers “lack of rewards” and
“lack of top management involvement.” For these barriers, the classification agree/strongly agree was
made significantly more by people with basic education as can be observed in Table 4. It is interesting to
notice that people with basic education pay more attention to rewards. This can be discussed based on
the argument that people with less intellectually challenging work may need more extrinsic motivation
(rewards) than people with more challenging work assuming that people with only basic education are
more involved in less intellectually challenging jobs. The differences in perception regarding “Lack of top
management involvement” could be explained by the fact that top management people do not consider

themselves as not being involved, and they are normally more educated than most of the workers.

Table 4 - Percentage of people by degree of education that classified with agree or strongly agree (Source: Authors’ own creation).

Higher Education Basic Education
Lack of rewards 14,3% 84,0%
Lack of top management involvement 28,5% 76,0%

The classification is dependable of the variable gender for the barriers presented in Table 5. The female
respondents agreed or strongly agreed with the existence of these barriers significantly more than the
male respondents. The effect here can be explained by the fact that, in this company, senior and middle
management are predominantly male while the workers are predominantly female. Since middle and top

management are more involved in the PMS they tend to be more tolerant of its faults.

Table 5 - Percentage of people by gender that classified with agree or strongly agree (Source: Authors’ own creation).

Male Female
Poor communication system 72,7% 100,0%
Issues on target definition 45,5% 90,4%
Lack of employee involvement 45,5% 85,7%
Lack of use for improvement 45,5% 85,7%
Unclear system 36,4% 85,7%
Lack of top management involvement 36,4% 81,0%

Shift is a variable that makes the classification dependable for the barriers “lack of rewards” and “lack
of top management involvement”. Respondents from the normal shift did not classify the existence of

these barriers with agree or strongly agree as much as did the respondents from Shifts A and B (Table
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6). The possible reason for this difference in perception could be that there are many more middle and

top managers on the normal shift than on the other shifts.

Table 6 — Percentage of people that classified with agree or strongly agree by shift (Source: Authors’ own creation).

Shift A Shift B Normal Shift
Lack of rewards 86,7% 85,7% 22.2%
Lack of top management involvement 80,0% 75,0% 33,3%

The classification of the barriers listed in Table 7 depends on the variable department. Respondents from
the production department classified the existence of these barriers, with agree or strongly agree, more
than respondents from other departments (Table 7). This difference may be due to the fact that it is in
the production department where there are more workers with less training and who are less involved in

developing the PMS.

Table 7 — Percentage of people by department that classified with agree or strongly agree (Source: Authors’ own creation).
Production Department Other
Lack of rewards 83,3% 25,0%
Unclear system 79,2% 37,5%
Lack of top management involvement 79,2% 25,0%
Inappropriate IT tools 37,5% 12,5%

The classification of the barrier “top management involvement” is dependable of the variable role in the
company. No respondents from top management agreed or strongly agreed with the existence of this
barrier, while the majority of respondents from middle management and employees agreed or strongly
agreed with the existence of this barrier (Table 8). This effect is expected since top management is
normally involved in the PMS implementation and for that reason they normally have the perception that
they are involved. Middle management and workers do often feel it in a different way in companies with

no real culture of continuous improvement operational excellence.

Table 8 — Percentage of people by role in the company that classified with agree or strongly agree (Source: Authors’ own creation).
Top management Middle management Employees

Lack of top management involvement 0,0% 66,7% 73,9%

This second part of the discussion is dedicated to the overall results from the questionnaires. The main
barrier perceived by people in the organization was the ineffective communication system. The
communication system is ineffective when it is not simple, clear, periodical and formal (Franco and

Bourne, 2003). Not only 91% of the respondents agree or strongly agree that this is a barrier to the PMS
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effectiveness, but this evidence is supported by the answers given in the interviews. Although top
management considers that the strategic objectives are defined accordingly with the organization’s
mission and values, they point out that the communication of those objectives throughout the organization
is not yet made effectively.

In the intermediate management interview, it was also possible to identify answers that point to an
ineffective communication system because all the respondents were not able to identify the company’s
strategic objectives, and 83% of the respondents considered that there is no information available on
whether those objectives are being achieved or not. The answers given in the employees’ interview also
suggest that the communication system is not effectively fulfilling its role. The objectives of their team or
section were unknown by 91% of the respondents.

The second most perceived barrier was the lack of trained resources. This barrier is related with the lack
of training or understanding of the PMS by the people in the organization (Franco and Bourne, 2003).
This is perceived as barrier to the PMS effectiveness by 81% of the respondents.

The perception of the existence of this barrier in the organization is supported by the answers given in
the interviews. In the interviews, the respondents show a lack of training and awareness of the different
parts that compose the PMS. In the employees’ interview, it can be assessed that there is a lack of
awareness about the team objectives, about the indicators used to measure their performance, and about
how their goals contribute to the company goals. This lack of training or awareness is also supported in
the middle management interview, where none of the respondents was able to identify the company’s
strategic objectives. In the top management interview, one of the barriers identified was the lack of
indicators understanding which also supports the fact that there is a lack of trained people to use the
PMS.

The third most perceived barrier was issues in defining targets. This barrier might occur when there is a
failure in the deployment of the objectives from the top level of the organization (Schneiderman, 1999).
This is supported by the answers given in the three types of interviews (three hierarchical levels). In the
top management interview, all respondents considered that the communication of the objectives is not
made effectively throughout the organization. Also, in the intermediate management and employees’
interviews, it is possible to verify that this deployment of objectives is not effective since in the intermediate
interview, none of the respondents was able to identify the organization’s strategic objectives, and in the
employees’ interview, 91% of the respondents were not able to identify the objectives for their team or

section.
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The lack of employee involvement was pointed out by 72% of respondents. Although this can be caused
by a fear of performance management (Zairi, 1994), it does not seem to be the case because 87% of the
employees respondents feel good about the use of performance indicators in their team. Also, only 43%
feel a blame culture when the objectives are not achieved. Regarding intermediate management only 33%
of the respondents feel a blame culture when the objectives are not achieved. This barrier may be
perceived as present by people due to the lack of an efficient communication system that does not allow
to involve them properly. Also, people in the organization may mistrust the reliability of the indicators
since 65% of the employees, 33% of the intermediate management and 67% of the top management do
not fully trust the reliability of the different indicators.

The lack of understanding the indicators might result from indicators that are not relevant for people
(Ghalayini and Noble, 1996). This barrier was perceived by 72% of the respondents, being supported by
the answers given in the interviews, since 30% of the employees identified indicators that did not make
sense to them. Also, 50% of the intermediate management considered that there are some indicators
that are not useful or do not make sense to them. The lack of understanding the indicators can be caused
or hyped by the failure of the communication system and the lack of employee involvement that may
cause a higher difficulty in understanding both the indicators and the objectives.

When a PMS does not have an effective improvement process associated with it, it can become irrelevant
to the people in the organization (Kennerley and Neely, 2002; Meekings, 1995; Neely and Bourne, 2000;
Schneiderman, 1999). Of the respondents, 72% believe that there is a lack of use of the PMS for
improvement in the organization. This perception is supported by the answers given in the interviews,
where 83% of the employees, 50% of the intermediate management and 100% of the top management
do not feel an improvement culture in the organization. If the PMS is not being used to continuously
improve, it is not being used effectively because the effort of performance measurement is not being
translated to performance improvement.

There are two barriers where the perception of people regarding their existence in the organization varies
according to some of the variables that characterize the sample. Those barriers are lack of rewards and
lack of top management commitment.

The lack of rewards or recognition for achieving goals (Franco and Bourne, 2003; Watts and McNair-
Connolly, 2012) is perceived as a barrier by 69% of the respondents.

The lack of top management commitment to the PMS (Bourne, 2004; Charan et al.,2009; McCunn,
1998; Meekings, 1995; Sousa et al.,2006; Townley et al.,2003) is perceived as a barrier by 66% of the

respondents. This might be supported by the answers given in the interviews, where there is the insight
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that information does not flow due to an ineffective communication system and there is not an
improvement culture in the organization, which people might feel should be instigated by top
management. Of the respondents, 69% perceive that the system is not clear to people. This is supported
by the data retrieved in the interviews, where people showed that they do not have a clear understanding
of the PMS. This is supported by the fact that they do not know their objectives and some of the indicators
in the case of employees. It is also supported by the fact that intermediate management is not aware of
the company's strategic objectives, so they are not able to clearly understand the PMS.

There are some barriers where the classification was divided and there is not a clear perception by the
people in the organization. Those barriers are difficulty in collecting, analyzing and presenting data, false
expectations, blame culture, system complexity, inappropriate indicators and inappropriate IT tools.

The two least perceived barriers were the lack of connection to the strategy and the existence of too many
indicators. Only 19% of the respondents perceived the existence of a lack of connection to the strategy
from the PMS. This is backed by the answers given by the top management, where they considered that
the strategic objectives were in accordance with the organization’s vision and values and that the
indicators are aligned with the organization’s strategic objectives. The answers given by employees cannot
support the classification of this barrier because they were not able to identify their objectives and how
they contribute to the organization’s strategic objectives. Also, answers given by intermediate
management cannot support this classification because they were not aware of the company’s strategic
objectives and considered that they do not have information about those objectives. If they are unaware
about the company’s strategy, they will not be able to judge if the PMS is aligned with that strategy. Only
3% perceived the existence of an excess of indicators in the company as a barrier to the PMS. It is possible
to verify that people identify the need for more indicators that currently do not exist. Also, in the case of
employees, some indicators are unknown, so it might be difficult for them to perceive an excess of

indicators when they do not know them all.

3.7 Conclusion

This study objective was to identify what is the perception of people working in an organization, regarding
the main barriers to the effectiveness of the existing PMS. The differences in perception between different
hierarchical levels were investigated. Perceptions between leaders and employees, levels of education,
work shift, gender and department were also studied.

The study revealed that the main barriers to the effectiveness of the PMS in the organization are the

ineffective communication system, the lack of trained resources and the issue of defining targets. The
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study also found that lack of employees’ involvement and understanding of the indicators were perceived
as barriers to the effectiveness of the PMS by the respondents. Finally, the study found that the lack of
an effective improvement process associated with the PMS can lead to it becoming irrelevant to the
people in the organization.

The fact that the PMS is not being used to improve in this organization makes it ineffective. It is being
used as a requirement by middle management to report to top management. The information about team
objectives and indicators is confined to middle managers and does not flow to all employees. Since it is
not being used to improve there is not an efficient communication system that allows the flow of
information. This inefficient communication makes employees feel that they are not informed and trained
about the PMS. Also, there is a perception that there are issues in defining targets because those targets
are imposed or are even unknown by employees. This results in the perception of the other two barriers,
the lack of employee involvement and the lack of indicators understanding. These two barriers seem to
be caused by the inefficient communication system and the lack of trained resources. Withholding
information and training from people makes them less involved and does not allow them to understand
the indicators.

The research revealed that people’s perception of certain barriers within the organization is influenced by
the categories they fall into. Clear distinctions in the perception of these barriers, particularly based on
hierarchical levels, were evident. The primary variance in perception was identified between managers
(at intermediate and top levels) and employees.

In conclusion, the study emphasized that an ineffective communication system stood out as the primary
barrier to PMS effectiveness. Other significant barriers included a lack of training and understanding of
the PMS, difficulties in defining targets, insufficient employee involvement and an ineffective improvement
process. Addressing these barriers through effective communication, training programs and inclusive
employee involvement is crucial for a successful PMS. Regular reviews are also highlighted as essential
to ensure the PMS remains relevant and effective in achieving organizational goals. The research also
underscores variations in how different organizational hierarchies perceive the presence of these barriers.
For further investigation on this subject, the conclusions drawn by this study should be used by middle
and top managers in the organization as a starting point to improve and transform their PMS into an
effective one. This should be done by addressing the main barriers perceived and try to eliminate or at
least mitigate them.

The main limitation of this study is the transversalization of its conclusions. As the study only covered one

organization, the conclusions can only be applied to the organization studied. However, it is expected that
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from the ongoing project (on the development of effective PMS) in which this paper is integrated,
knowledge will emerge that can be applied in other similar industrial contexts, and not just in the SME of

this study.
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4. AVALIACAO DA CAPACIDADE DOS SISTEMAS DE MEDICAO DE DESEMPENHO PARA MITIGAR OU

ELIMINAR AS BARREIRAS TiPICAS QUE COMPROMETEM A SUSTENTABILIDADE ORGANIZACIONAL

Este capitulo apresenta o artigo “Assessment of Performance Measurement Systems’ Ability to Mitigate
or Eliminate Typical Barriers Compromising Organisational Sustainability’ (Cunha et al., 2024a), que foi
publicado na revista Sustainability a 03/03/2024. Este estudo identifica, através de uma revisdo
sistematica da literatura, os modelos PMS existentes e classifica-os de acordo com a sua capacidade de

mitigar ou eliminar as barreiras que comprometem a eficacia de um PMS.

4.1 Abstract and Keywords

Abstract: This paper aims to identify the main performance measurement systems (PMSs) documented
in the literature and assess their ability to overcome/mitigate a set of 19 specific barriers (identified in a
previous paper) to their effectiveness. It also aims to understand what makes each PMS capable of or
not capable of dealing with these barriers (i.e., what traits it has) and to explore their connection to some
sustainable development goals (SDG). The PRISMA methodology was used to identify the relevant
publications, which were then subjected to a detailed content analysis with statistical treatment, followed
by the assessment of the potential of each PMS to deal with the barriers. The results made it possible to
identify the PMSs most referred to in the literature (ordered list), quantitatively classify the PMSs according
to their ability to overcome/mitigate barriers, and identify the barriers most and least addressed by the
PMSs. While no single PMS offers a comprehensive solution, certain common traits contribute
significantly to overcoming prevalent barriers. The complex interplay between barriers means that some
traits can effectively address multiple barriers either directly or indirectly. Regarding implications, these
findings provide important inputs (e.g., key recommendations) for developing or improving PMS
frameworks that are able to comprehensively address the barriers, thus contributing to organisational
effectiveness and, consequently, to the achievement of the SDGs. This constitutes the innovative
contribution of this paper. As for limitations, this work is based on the analysis of 28 PMSs resulting from
the systematic literature review in two databases (Scopus and Web of Science).

Keywords: performance measurement system; key performance indicators; continuous improvement;

operational excellence; lean production; sustainable development goals.
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4.2 Introduction

In today’s dynamic business environment, maintaining success requires organisations to adopt a flexible
approach to evolving conditions, forcing them to adopt strategies to be more competitive and sustainable
[1]. The notion of sustainable development is grounded in the principles of development (socio-economic
progress within ecological limits), needs (equitable resource distribution to uphold the quality of life for
all), and future generations (ensuring resources are utilized responsibly for the sustained well-being of
future generations) [2]. All United Nations Member States endorsed the 2030 Agenda for Sustainable
Development, a broad initiative centred on 17 Sustainable Development Goals (SDGs), which emphasise
the importance of broader societal issues [3]. This endorsement established a developmental framework
prioritising the eradication of poverty and deprivations, the enhancement of health and education, and
the stimulation of economic growth. Simultaneously, the agenda addresses the critical issue of
environmental resource degradation on a global scale [4]. Within this main framework, some goals are
dedicated to improving production methods with a particular focus on SDG8 and SDG9. These goals
endeavour to champion full and productive employment and sustainable industrialisation, innovation, and
infrastructure, playing a pivotal role in advancing technological progress and advocating for sustainable
production processes. The ultimate aim is to mitigate the adverse environmental impacts associated with
industrialisation. Another pertinent goal within this context is SDG 12, which emphasises responsible
consumption and production [5]. SDG 12 aims to reduce waste, enhance resource efficiency, and foster
sustainable practices in both production and consumption, contributing to the broader goal of sustainable
development.

For an organisation that aims to be competitive and sustainable, it becomes imperative to regularly
monitor and evaluate its performance and to make appropriate decisions and actions. So, it is only natural
that the performance of an organisation has become the preferred subject of interest of managers since
the end of the 20th century [6].

The performance and measurement system (PMS) plays a pivotal role in guiding an organisation’s journey
toward continuous improvement and sustainability. It plays a crucial role in revealing the current status
of an organisation by providing a foundational starting point for improvement by identifying specific areas
where enhancements are needed and should be undertaken.

The main functions of a PMS are to create organisational alignment and to translate strategy into action
[7]. Bititci (2015) [8] defines the development and use of a PMS as the process of defining objectives;
developing a set of performance metrics; and collecting, analysing, reporting, interpreting, reviewing, and

acting on performance data. The extensive and intricate nature of that process makes the development
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and implementation of a PMS a significant challenge for organisations [7], hindering those organisations
competitiveness and sustainability. These challenges often give rise to barriers that can impede the overall
effectiveness of a PMS.

In a prior study conducted by Cunha et al. (2023) [9], a comprehensive examination was undertaken
through a systematic literature review. This investigation enabled the identification and categorisation of
the primary obstacles that have the potential to hinder the effectiveness of a PMS. The comprehensive
list of these barriers (19) is presented in Table 1. Notably, this systematic literature review followed the
PRISMA methodology (Preferred Reporting ltems for Systematic Reviews and Meta-Analyses) and was
specifically tailored to pinpoint the prevailing barriers frequently cited in the literature as impediments to

the effectiveness of a PMS.

Table 1 — Main barriers to PMS effectiveness

1. blame culture 11. false expectations
2. lack of connection to strategy 12. inappropriate IT tools
3. issues on target definition 13. excess of indicators
4. unclear system 14. lack of trained resources
5. lack of top management involvement 15. lack of employee involvement
6. poor communication system 16. inappropriate indicators
7. high complexity 17. lack of indicator understanding
8. lack of use for improvement 18. time and resources required
9. lack of balance of indicators 19. difficulties in collecting, analysing, and
10. Lack of rewards presenting data

Since the barriers have already been identified, it is now crucial to explore the existing PMS frameworks
(i.e., not only the PMS software/application itself but also the inherent design and development
processes) and their capacity to address these barriers (namely, the tools and resources utilised to either
eliminate or mitigate the barriers). Therefore, the primary objectives of this study are to systematically
identify the spectrum of PMSs documented in the existing literature and to scrutinise the capabilities of
these systems in addressing and mitigating or eliminating the several barriers that may hinder their
effectiveness.

There are several studies in the literature that compile and analyse the existing PMSs; however, they have
different objectives than the present study. Taticchi et al. (2012) [10] focused on identifying PMSs to offer
research guidelines for building a PMS, pinpointing some design challenges. Yadav et al. (2014) [11], on
the other hand, explored the existing PMSs mainly to assess the state of the art and establish connections
with strategic management theories. In another study, Yadav et al. (2013) [12] centred on compiling and
analysing PMSs, specifically aiming to scrutinise the research trends over the last two decades. Folan

and Browne (2005) [13] contributed to the literature by outlining the evolution of performance
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measurement and providing recommendations, frameworks, systems, and insights into inter-
organisational performance measurement. Thus, the authors argue that a research gap exists, as the
ability of PMSs to deal with barriers to their effectiveness is not adequately addressed by the existing
literature. The scientific novelty of this article lies precisely in its contribution to filling this research gap.

This paper is structured according to the flowchart in Figure 1.

Methods - part 2 Discussion - part 2

Methods - part 1 . 5
P (Analysis and Results Discussion - part 1 (critical anlysis of the Conclusion

(data collection

. w| Classification of the »| (Presentation of | (critical anlysis of w| relationship between »| (Ulimate insights and
httr;rroﬂltlglr;ar:\y\itilnzxf PMS according with = findings from the =1 pms capacity to g PMSs and | directions for future
PRI;MA th d I g] their capacity to gathered data) mitigate barriers) sustainable research)

methoaology mitigate barriers) development)

Figure 1 - Structure of the paper

4.3 Methods

As a way of identifying and understanding the PMSs that exist in the literature, a systematic literature
review (SLR) was conducted. The SLR was performed following the steps of the PRISMA methodology,
which is composed of four phases: identification, screening, eligibility, and included publications.

In the first phase, a search for scientific articles, books, and book chapters was executed on the databases
Scopus and Web of Science. The search on the databases was performed with the following restrictions:
“performance measurement framework” or “performance measurement model” as keywords and from
the subject areas of Engineering, Business, and Sociology. As a result of the search, we identified 2098
publications from the Scopus database and 3784 publications from the Web of Science database.

The steps followed during the application of the PRISMA methodology are described in Figure 2. After
identifying the publications according to the restrictions, the first step was to remove the duplicate results
found in the two databases. In this step, the 25 identified duplicate results were removed. The remaining
5857 publications were screened by analysing their title and keywords, and 5725 were removed during
this step. The remaining 132 publication abstracts were analysed, and 60 publications were excluded.
The remaining 72 publications were fully analysed, and in 39 of them, PMS frameworks or models were

identified.
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Figure 2 — Results of PRISMA methodology application

The references and/or descriptions of the PMSs found in the 39 publications were recorded in a table
(not presented in this paper) containing the name of the PMS and the title of the publication that mentions
it. Some publications refer to several PMSs, and some PMSs are referred to in several publications (many-
to-many relationship). The frequency with which each PMS is mentioned was determined, and it was
decided to analyse only those that are mentioned more than once (to limit the size of the study due to
the high number of PMSs found).

To analyse these PMSs, a detailed reading of the 39 publications identified by PRISMA was carried out.
This rigorous scrutiny made it possible, for each PMS, to perceive its ability to deal with each of the 19
barriers identified in Table 1. Based on this perception, each PMS was classified in relation to each barrier
according to the values shown in Table 2. The total score for each PMS is obtained by adding up the

values obtained by the PMS with regard to its ability to deal with each barrier.

Table 2 — Scale of values to classify the capacity of a PMS to mitigate or eliminate a barrier.

Value Symbol Meaning
0 ® Weak capacity to mitigate or eliminate
1 Some capacity to mitigate or eliminate
2 L Strong capacity to mitigate or eliminate

The results of that analysis are described in Section 3 and discussed in Section 4, leading to the outline

of conclusions in Section 5.
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4.4 Results

This section presents the outcomes of the systematic literature review and the findings related to the

classification of the PMSs’ capacity to mitigate or eliminate the most common barriers that hinder their

effectiveness.

In the 39 publications included in this study, 217 mentions of PMSs were found, which resulted in the

identification of 95 different PMSs. Of these, only 28 were considered for a detailed analysis because, as

explained in the Methods section, it was decided to only consider PMSs that are mentioned in more than

one publication. These PMSs are listed in Table 3, which also indicates the number of publications and

the ones each PMS is referred to.

Table 3 - PMS to be analysed.

PMS Number of References
References
Balanced Scorecard 28 [10-37]
Performance prism 15 [10-13,16,17,19,21,23-25,28-30,32]
Performance pyramid (SMART) 14 [10,11,13,17,21,25-31,38,39]
SCOR MODEL 12 [14,18,19,22,25,28,29,31,32,34,36,40]
Activity based costing 7 [10,27,28,31,32,34,38]
Results and determinants framework 7 [10-13,17,26,38]
Integrated Performance and Measurement framework (IPMF) 6 [10-14,41]
EFQM model 6 [10-13,25,26]
Performance Measurement Questionnaire (PMQ) 5 [10,11,15,27,32]
Economic Value-Added Model (EVA) 4 [10-12,34]
Performance Measurement Matrix 4 [11,17,21,26]
Integrated Performance Measurement System (IPMS) 3 [10-12]
Performance Planning Value Chain (PPVC) 3 [10-12]
ECOGRAI 3 [15,31,32]
Theory of constraints (TOC) measurement system 3 [25,33,34]
Action-Profit Linkage Model (APL) 3 [10-12]
Dynamic Performance Measurement System (DPMS) 3 [10-12]
Quantitative model for performance measurement system 3 [12,27,42]
(QMPMS)
Analytic Hierarchical Performance Model 2 [43,44]
Dynamic multidimensional performance framework 2 [11,12]
Flexible strategy game-card 2 [11,12]
AMBITE 2 [13,38]
Kaniji's business scorecard 2 [11,12]
Cambridge Performance Measurement Framework (CPMF) 2 [10,32]
Brown's framework 2 [13,17]
DuPont model 2 [11,33]
Sustainability performance measurement system 2 [11,12]
Holistic performance management framework 2 [11,12]

The in-depth analysis of the 28 PMSs allowed for each of them to be classified using the values indicated

in Table 2. That classification can be observed in Table 4.
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Table 4 - Classification of PMSs according to their capacity to mitigate or eliminate each barrier.

measurement system

PMS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Balanced Scorecard oo o oo | o ° °
Performance prism ° o | e ° o o | o |0 0o 0|0 |0 0| 0|00
Performance pyramid (SMART) o | o o | o ° o | o o | e
Supply Chain Operations Reference
[ ] [ [ ] [ ] [ ] [ ] [ ]
(SCOR) Model
Activity based costing (ABC) AEIERE e o | 0|0 |0 oo 0|0
Results and determinants
[ ] [ ] [ [ ] [ ] [ ] [ ] [ ] [ ] [ ]
framework
Integrated Performance and
[ ] [ ] [ [ ] [ ] [ ] [ ] [ ]
Measurement framework (IPMF)
European Foundation for Quality o o N
Management (EFQM) Model
Performance Measurement
) ) oo | o ° I T I ) L) o | o
Questionnaire (PMQ)
Economic Value-Added Model (EVA) | @ ° (AENERK
Performance Measurement Matrix | @ ° e | o | o o | o o|o |0 |0 o
Integrated Performance
[} [} [} [} [} [ [}
Measurement System (IPMS)
Performance Planning Value Chain
[ [ ] [} [} [ [} [} [ [} [} [} [ [
(PPVC)
ECOGRAI o | e ° o | e oo |0 |0 e
Theory of constraints (TOC)
[ ] [ [ ] [ ] [ ] [ ] [ ] [ ] [ ]

Action-Profit Linkage Model (APL) o ° [ o | o o | e

Dynamic Performance

[ ] [ ] [ J [ J [ ] [ J [ J
Measurement System (DPMS)
Quantitative model for performance
[ ) [} [ ] [ ] [ [ [} [} [} [ ] [} [} [}
measurement system (QMPMS)
Analytic Hierarchical Performance
[ ] [ [} [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Model
Dynamic multidimensional
[ ] [ [} [ ] [ ] [ [ ] [ ] [ [ ]
performance framework
Flexible strategy game-card oo ° ° o o
AMBITE [ ] [} [ ] [ ] [ [ ] [ ] [ ] [ ] [ ] [ ]
Kaniji's business scorecard oo o © o |0 o o o
Cambridge Performance
[ ) [} [} [ [ [} [} [ ] [} [}
Measurement Framework (CPMF)
Brown's framework
DuPont model oo |0 | o oo | o |0 0o oo |0 | o
Sustainability performance
o [ J o o [ ] [ ] [ ] o [ ]
measurement system
Holistic performance management
o [ [ J [ J o o o [ ] o

framework

After the classification process was completed (Figure 3), it became evident that only four out of the 28
PMSs assessed had achieved a score exceeding half of the highest possible classification (38 points).
These distinguished PMSs are (i) ECOGRAI, (ii) Performance Pyramid, (iii) Integrated Performance and
Measurement System (IPMS), and (iv) European Foundation for Quality Management (EFQM) model with
scores of 66%, 61%, 58%, and 53%, respectively. On the other hand, seven PMSs failed to attain even

one-third of the highest possible classification, as can be observed in Figure 3.
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For the PMSs that were classified as the most complete regarding their ability to mitigate or eliminate

barriers to their effectiveness, the following was found:

91 ECOGRAI is capable of mitigating or eliminating eight barriers and has some capacity to mitigate

or eliminate another nine. It is classified as not being able to mitigate or eliminate only two

barriers.

I Performance Pyramid is capable of mitigating or eliminating seven barriers and has some

capacity to mitigate or eliminate another nine. It is classified as not being able to mitigate or

eliminate three barriers.

I IPMS is capable of mitigating or eliminating five barriers and has some capacity to mitigate or

eliminate another twelve. It is classified as not being able to mitigate or eliminate only two

barriers.

f EFQM model is capable of mitigating or eliminating two barriers and has some capacity to

mitigate or eliminate another sixteen. It is classified as not being able to mitigate or eliminate

only one barrier.

This classification, for each of the 29 PMSs, can be observed in Figure 4.
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The barriers (Table 1) with the highest scores in terms of the capacity of the PMSs to address them were

the lack of connection to strategy, high complexity, and excess of indicators, registering percentages of

75%, 70%, and 68%, respectively. On the other hand, the barriers with the lowest scores were poor

communication system, blame culture, lack of trained resources, and lack of rewards, as can be observed

in Figure 5.
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Regarding the barriers on which more PMSs were classified as having the capacity to mitigate or

eliminate, the following was found:

9 Lack of connection to strategy: A total of 16 PMSs have capacity to eliminate or mitigate this
barrier, and 10 have some capacity. Only two PMSs have weak or no capacity.

9 High complexity: A total of 14 PMSs have capacity to eliminate or mitigate this barrier, and 11
have some capacity. Three PMSs have weak or no capacity.

9| Excess of indicators: A total of 11 PMSs have capacity to eliminate or mitigate this barrier, and

16 have some capacity. Only one PMS has weak or no capacity.

The number of PMSs classified according to their capacity to mitigate or eliminate each of the 19 barriers

can be observed in Figure 6.
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Figure 6 — Number of systems of each category of mitigation/elimination capacity per barrier.

The next section explores a discussion of the most robust PMSs for mitigating and eliminating each

specific barrier along with the tools and mechanisms that empower them to excel in this regard.

4.5 Discussion

This section presents, for each barrier, the PMSs and why they have been classified as having capacity
to mitigate or eliminate that barrier. At the end, there is a discussion about the relationship between PMSs
and sustainable development, starting with the connection between some barriers to the effectiveness of

PMSs and the difficulties in achieving sustainable development.
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4.1. PMS Capacity to Mitigate Barriers
1. Blame culture

While no PMS demonstrated a strong capacity to completely eliminate or mitigate this barrier, four were
recognised for possessing some potential. These PMSs included EFQM, IPMS, ECOGRAI, and APL. EFQM,
in particular, was singled out for its ability to contribute to this context. This is attributed to its focus on
fostering a culture of improvement and human resource management, which indirectly serves to mitigate
the existence of a blame culture by emphasising the well-being of employees and fostering an

improvement culture.
2. Lack of connection to strategy

Regarding this particular barrier, only two PMSs, namely ABC and the DuPont model, were deemed to
have a weak capacity to address and mitigate it.

Of the 16 PMSs classified as having a strong capacity, a common thread emerged—these systems were
founded on a fundamental principle: alignment with the organisation’s strategy. Each of these PMSs
commenced with the articulation of the organisation’s strategy with subsequent steps contingent on this
strategy definition. The strategy definition not only facilitates the establishment of objectives that could be
disseminated throughout the organisation but also originates the development of indicators used to
monitor and control the progress of these defined objectives.

The definition of the strategy can be achieved by the identification of the organisation’s mission, vision,
and values as well as by the key success factors, as recommended by Brown's framework. Alternatively,
it may include the use of strategy maps, as recommended by Balanced Scorecard (BSC), DMDPM

framework, and Kanji's framework.
3. Issues on target definition

Out of the assessed PMSs, ECOGRAI stood out as the sole system with a strong capacity to effectively
eliminate or mitigate this particular barrier. ECOGRAI's strength lies in its distinctive approach, which
emphasises the need for a precise identification of the objectives tied to the indicators as well as a
consideration of potential adverse effects and consequences on other indicators. This comprehensive
understanding of the factors influencing the indicator is crucial in shaping the target definition for each

specific indicator. These targets are expected to be attainable, reasonable, and achievable [40].
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4. Unclear system

Among the PMSs evaluated, five were assessed as having a weak capacity to address and mitigate this
particular barrier. Their inadequacy arises from a lack of clarity, as these PMSs were characterised by
vagueness, making it challenging to interpret their system and purpose.

Conversely, the 11 PMSs recognised as possessing a strong capacity to address this barrier exhibited a
notably clear framework. In some instances, they even provided users with a step-by-step guide,

facilitating a clear understanding of the system and its operational aspects.
5. Lack of top management involvement

PMSs with a strong capacity were distinguished by specific attributes. These included a well-defined
organisational strategy set by top management and its efficient deployment throughout the organisation.
Top management plays a pivotal role in this process, not only in the formulation of strategy but also in its
widespread implementation. Moreover, their continued engagement is essential, manifested through the
active utilisation of their own objectives and indicators to enhance performance. Additionally, they are
responsible for maintaining the PMS by ensuring the effective adoption of the system throughout the

organisation.
6. Poor communication system

PPVC was the only PMS identified as possessing a strong capacity to effectively eliminate or mitigate
issues related to a poor communication system. What PPVC does to ensure the absence of a poor
communication system is to have an efficient dissemination of objectives and indicators throughout the
organisation. This approach fosters a sense of alignment at every organisational level, where each team
not only identifies with their respective objectives and indicators but also remains consistently aware of
them.

It is also imperative that everyone at each level of the organisation receives regular updates about
indicator status. Equally vital is the prerequisite that they comprehensively grasp how their actions can

impact these indicators, either positively or negatively.
7. High complexity

Among the PMSs assessed, 14 were categorised as having a strong capacity, while 11 demonstrated
some capacity to address the issue at hand. Only three PMSs were classified as having a weak capacity.
Notably, the distinguishing trait of the PMSs with a strong capacity is their simplicity in terms of both

structure and comprehensibility.
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It is pertinent to acknowledge that most PMSs primarily offer indicators or serve as guidelines for PMS
implementation. Therefore, the complexity of the resulting PMS depends more on the way in which it is
executed rather than the inherent complexity of the framework itself. While initiating with a relatively
uncomplicated framework is indeed important, maintaining simplicity throughout the implementation

process is equally vital.
8. Lack of use for improvement

Among the PMSs evaluated, two were identified as having a strong capacity to effectively eliminate or
mitigate this particular barrier. To eliminate or mitigate this barrier, the PMSs integrate improvement
targets at every organisational level and establish improvement actions that are closely linked to the
indicators in place. These attributes play a pivotal role in preserving the PMS as an effective tool,
proactively preventing its underutilisation and serving as a catalyst for driving continuous improvement

across the organisation.
9. Lack of balance of indicators

Among the PMSs classified as having a strong capacity to eliminate or mitigate this barrier, two significant
characteristics emerged. In these PMSs, a limited number of objectives and indicators were shared across
all departments. This approach fosters simplicity, thereby reducing the occurrence of conflicting
indicators. However, it is worth noting that this simplicity may come at the cost of constraining the PMS
range concerning objectives and indicators.

The second noteworthy characteristic involves mapping the influence of each indicator on performance.
This practice empowers organisations to comprehend whether an indicator exerts a positive or negative
influence on other indicators. Importantly, this feature appears to be more robust in addressing the barrier
as it enables the identification of concurrent indicators without imposing limitations on the overall scope

of the PMS.
10. Lack of rewards

In the context of this specific barrier, no PMS was identified as having a strong capacity to completely
eliminate or mitigate it. However, two PMSs were categorised as having some capacity due to their
inclusion of performance incentives. Notably, in one of these systems, the results are also measured
through people satisfaction.

It is important to recognise that these characteristics, while beneficial, may not be sufficient. What is
essential is the establishment of a reward system that is directly tied to actual performance results. This

should extend to all levels of the organisation with rewards being closely associated with the specific
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objectives and indicators relevant to each level. Furthermore, it is imperative that this reward system is

clear and remains consistent without undergoing changes during the evaluation period.
11. False expectations

Among the PMSs under evaluation, APL emerged as the sole system with the highest classification. This
distinction was achieved due to its unique feature of connecting actions directly to the indicators, all
designed to enhance the performance of these indicators.

This linkage represents a critical bridge between performance measurement and actionable
improvements, a fundamental step in eliminating the false expectation that merely measuring

performance will naturally lead to improvements.
12. Inappropriate IT tools

The sole PMS that specifically addressed the requirement for IT tools was PPVC, owing to its extensive
data demands, necessitating advanced IT resources. In contrast, the remaining PMSs did not specify the
type of IT tools required, and this would largely depend on the complexity of each particular PMS.
Generally, as the complexity of the PMS increases, the need for more advanced IT tools becomes
apparent.

Today, organisations enjoy ready access to common tools like spreadsheets and visual dashboard
software. For most PMSs, these readily available and user-friendly tools should typically be sufficient,

averting the need for more specialised or advanced IT resources.
13. Excess of indicators

Eleven PMSs were designated as having a strong capacity to effectively eliminate or mitigate this barrier.
They achieved this by adopting two primary strategies. First, they defined or restricted the selection of
indicators, or they outlined categories for the types of indicators that should be included. This approach
effectively curtailed the number of indicators within the PMS, ensuring a more streamlined and
manageable system.

ECOGRAI employed an alternative strategy to overcome this challenge. In ECOGRAI, the indicators were
not predetermined; instead, they were derived directly from the objectives. This approach involved the
identification of the variables that decision-makers could directly influence to achieve their objectives. The
outcome of this strategy results in the generation of pertinent indicators while also keeping their number

limited, thus fostering a balanced and efficient PMS.

63



14. Lack of trained resources

This is among the barriers for which there are comparatively fewer PMSs equipped with strong or even
some capabilities to eliminate or mitigate it. Only three PMSs were identified as having some capacity in
this regard. These PMSs acknowledge the importance of training resources to effectively implement the
PMS or recognising the value of having well prepared resources, but they often fall short of specifying the
content and nature of this training.

To provide a solid foundation for resource training, it is imperative that the PMS is comprehensively
documented. This documentation should encompass information related to objectives, indicators, targets,
and the system’s deployment throughout the organisation. In terms of training, resources should receive
guidance on several fronts. They should understand their specific objectives and how these align with and
contribute to higher hierarchical objectives. Furthermore, they need to be educated about the indicators,
including their significance, calculation methods, and how their behaviours and actions can influence
these indicators either positively or negatively.

The training program should also encompass the communication strategies utilised for disseminating
objectives, indicators, targets, and actions throughout the organisation, thereby ensuring a holistic

understanding of the PMS mechanisms.
15. Lack of employee involvement

Three PMSs stood out as possessing a strong capacity to effectively eliminate or mitigate this barrier. A
common characteristic among them was the comprehensive involvement of all organisational levels in
the PMS. This is achieved through the efficient deployment of objectives, indicators, targets, and actions
across every level of the organisation.

Additional factors play pivotal roles in fostering employee involvement. These include well-structured
resource training, the presence of performance based incentives (rewards), top management
involvement, and the promotion of a continuous improvement culture. These combined efforts contribute

significantly to encouraging and nurturing employee involvement.
16. Inappropriate indicators

Eleven PMSs were identified as having a strong capacity to effectively mitigate or eliminate this barrier.
They accomplished this by directly defining the indicators or establishing categories for these indicators.
This strategic approach ensures that the indicators are closely aligned with the objectives of the PMS.

In contrast, ECOGRAI adopts an alternative strategy, one that effectively eliminates this barrier without

the need for direct indicator or category definitions. Within the ECOGRAI framework, the indicators are
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derived directly from the objectives by identifying the variables upon which decision-makers can act to
achieve their goals. This approach enhances the appropriateness and relevance of the indicators within

the system.
17. Lack of indicator understanding

The only PMS with a strong capacity to effectively eliminate or mitigate this barrier was ECOGRAI. The
understanding of indicators is of vital importance, and this entails not only providing training on these
indicators but also ensuring access to comprehensive information about them.

In the case of ECOGRAI, each indicator is meticulously documented, featuring the following:

9 Identification details, including the indicator's name, decision centre, time horizon, and reporting
period.

Objectives and underlying drivers associated with the indicator.

Identification of any potential adverse effects or unintended consequences.

Identification of the necessary data for implementing the indicator.

Specification of the data processing methods.

= =4 4 4 -4

Utilisation of visual representations, typically through graphics, to enhance clarity.

This comprehensive approach to indicator documentation aligns with the standards outlined in 1SO

22400:2014 [45], further emphasising its significance.
18. Time and resources required

In the context of this barrier, no PMS earned a strong classification. However, a total of 25 PMSs were
recognised as having some capacity to address it due to the acknowledgment of the requirements of time
and resources to design, implement, and maintain a PMS. The existence of this barrier is directly
connected with the complexity of the system. The more complex the system, the greater the demands in
terms of the time and resources needed to maintain its functionality.

To tackle this challenge effectively, it becomes imperative to define and allocate the necessary time and
resources at each level of the organisation. This allocation should encompass activities such as
formulating objectives, ensuring the indicators remain up to date, and designing and implementing

performance improvement actions.
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19. Difficulties in collecting, analysing, and presenting data

In the context of this specific barrier, none of the assessed PMSs achieved a strong classification.
However, 26 PMSs demonstrated some capacity to address it, as the existence of this barrier is closely
intertwined with the complexity of the system.

Conversely, two PMSs were classified as weak. The first is due to its omission of any mention regarding
data collection, analysis, or presentation; and the second is because it dealt with substantial volumes of
data (as observed in the case of PPVC). These two characteristics rendered the mitigation or elimination
of this barrier difficult.

Generally, the majority of PMSs, unless exceptionally complex, should be equipped to manage data
effectively through readily available IT tools in contemporary organisations, such as spreadsheets and

dashboard software.

4.2. Relationship between PMSs and Sustainable Development

In general terms, it can be speculated that some barriers to the effectiveness of PMSs are related to
difficulties in the process of transitioning to sustainable practices. For example, the barrier lack of use for
improvement is related to the difficulty in developing better production processes (an aspect directly
mentioned in SDG8 and SDGY, see next) and is, therefore, also an obstacle to sustainable development.
In fact, better PMSs contribute to more efficient monitoring of companies’ performance, which can cover
various aspects (e.g., economic, environmental, operational, and social), thus allowing for the
development of pertinent and focused improvement actions. These actions may address, for example,
the rational use of resources, which is directly related to SDG9 and SDG12 [5], more specifically to target
9.4 (“... increased resource-use efficiency...”) and target 12.2 (“... efficient use of natural resources...”),
the efficiency of production processes (SDG8, target 8.2 “...technological upgrading and innovation...”
and SDG9, target 9.4 “... upgrade infrastructure and retrofit industries to make them sustainable...”),
including waste production (SDG12, target 12.5 “... substantially reduce waste generation...”), and
employee satisfaction/motivation (SDG8 “...full and productive employment and decent work for all...”),
thus contributing to increased productivity and profit. Therefore, the authors argue that PMSs can be
designed to be aligned with the principles of sustainable development referred to in the introduction
(development, needs, and future generations) and, from this perspective, are instrumental for companies’

sustainability.
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4.6 Conclusion

The analysis showed how PMSs relate to overcoming the studied barriers. While no perfect solution
emerged, many share traits vital for tackling common barriers. PMS traits can effectively address multiple
barriers due to their interconnectedness.

First and foremost, a PMS must prioritise simplicity and clarity to avoid unclear systems and high
complexity. Without these traits, other barriers, e.g., difficulties in collecting, analysing, and presenting
data, alongside inappropriate IT tools and time and resources required can be exacerbated. Simplicity
and clarity can be attained through a schematic visual representation of the PMS coupled with a step-by-
step implementation guide.

Additionally, a successful PMS should foster a culture of continuous improvement, which is crucial for
addressing barriers like blame culture, false expectations, lack of employee involvement, and lack of use
for improvement. Establishing a direct link between actions and the key performance indicators (KPIs)
that they positively impact is essential to sustain this culture effectively.

The key to a strong PMS is its alignment with a well-defined organisational strategy established by top
management, guiding the derivation of objectives and selection of indicators, targets, and actions. This
helps mitigate issues like lack of connection to the strategy, lack of top management involvement, and
inappropriate indicators. The objectives derived from the strategy should cascade throughout the
organisation, being customised to each hierarchical level. This helps mitigate issues related to a blame
culture, lack of employee and top management involvement, and poor communication systems.
Subsequently, indicators must be carefully derived from objectives and tailored to each organisational
level to ensure a balanced and relevant set of metrics. This step is pivotal in addressing an excess of
indicators and a lack of balance of indicators.

Thorough documentation of the PMS is crucial, ensuring information accessibility to all and facilitating
human resource training. This contributes to mitigating issues such as lack of understanding of indicators
and lack of trained resources. Part of this documentation should delve into the factors that can influence
indicators positively or negatively, aiding in goal definition and achieving a balanced indicator framework.
While certain barriers are addressed by many PMSs, others, such as blame culture, lack of trained
resources, lack of rewards, and poor communication systems, remain largely unaddressed. Moreover,
issues like inadequate IT tools, false expectations, lack of use for improvement, issues on target definition,
and lack of indicator understanding are only lightly addressed or addressed by a limited number of PMSs.

Notably, none of the analysed PMSs demonstrated a comprehensive ability to address all these barriers.
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Thus, in conclusion, future research is needed to develop or enhance PMS frameworks that can effectively

mitigate or eliminate all barriers. This study lays the groundwork for such research by identifying the

existing PMSs and their tools to address each barrier as well as highlighting areas where new tools or

methodologies are needed. As shown in Section 4.2, better PMSs contribute to organisations’ sustainable

development.

As for limitations, this study analysed 28 PMSs (systematic literature review in Scopus and Web of Science

databases), focusing solely on the methodologies and tools within these selected systems. We

acknowledge the possibility of additional PMSs in the literature that were not included in this study with

the capacity to mitigate or eliminate common barriers.
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5. CARACTERISTICAS-CHAVE DE SISTEMAS DE MEDICAO DE DESEMPENHO EFICAZES

Este capitulo apresenta o artigo “Aey Characteristics of Effective Performance Measurement Systems”
(Cunha et al., 2024b), que foi submetido para publicacdo na revista South African Journal of Industrial
Engineeringa 17/07/2024. Este artigo identifica as principais caracteristicas para a eficacia de um PMS,
através de uma revisao sistematica de literatura, explorando também as relacbes entre estas

caracteristicas e as barreiras a eficacia de um PMS.

5.1 Abstract

Abstract: This paper aims to identify the main characteristics that Performance Measurement Systems
(PMS) must have to be effective, linking them to the most common barriers to the effectiveness of these
same PMS. Furthermore, it delves into the relationships between these characteristics. This study is one
of the components of a broader doctoral research project that aims to develop a framework for creating
effective PMS. The PRISMA methodology was used to identify relevant publications, that were then
analysed, and from which were extracted effective PMS's characteristics or traits. These were registered
and grouped according to the similarity of meaning, resulting in the identification of 16 types of
characteristics, which were represented visually through a diagram with the purpose of exploring the
connections between them. Two types of connections were identified: “requires” and “enables”. These
findings provide critical inputs for the development or improvement of PMS frameworks, specifically with
information related to the characteristics that enable PMS effectiveness. In terms of limitations, this study
is based on 27 publications resulting from the systematic literature review in two data bases (Scopus and

Web of Science).

5.2 Introduction

Performance measurement and monitoring stand as foundational elements for driving continuous
improvement, effective management, and sustainability within an organization [1]. At the core of this
endeavour lies the Performance Measurement System (PMS) which acts as a compass, guiding an
organization’s journey towards continuous improvement and sustainability. It plays a crucial role in
revealing the current status of an organization by providing a foundational starting point for improvement
by identifying specific areas where enhancements are needed and should be undertaken [2].

An ineffective PMS poses substantial risks to an organization because it supports incorrect decisions that

lead to an incorrect allocation of scarce resources to initiatives that will fail to deliver results [3]. Thus,
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there arises a pressing need to identify and comprehend the characteristics underlying PMS effectiveness,
enabling their incorporation into the development and implementation phases of such systems. This
strategic integration of key characteristics maximizes the likelihood of PMS effectiveness. It is also
imperative to understand the links between these characteristics and the most common barriers to PMS
effectiveness.

Understanding these characteristics and their connections to the barriers is crucial for developing an

effective PMS model in future work.

5.3 Theoretical Framework

The main functions of a PMS are to create organizational alignment and translate strategy into action [4].
The development and use of a PMS can be defined as the process of defining objectives, developing a
set of performance metrics, and collecting, analysing, reporting, interpreting, reviewing and acting on
performance data [5]. However, the extensive and intricate nature of that process makes the development
and implementation of a PMS a significant challenge for organizations [4].

This study is part of a broader investigation addressing key challenges in a PMS. Initially, the main barriers

to PMS effectiveness were identified [1] (Table 1).

Table 1 — Main barriers to PMS effectiveness [1]
1. blame culture 11. false expectations
2. lack of connection to strategy 12. inappropriate IT tools
3. issues on target definition 13. excess of indicators
4. unclear system 14. lack of trained resources

5. lack of top management involvement

15. lack of employee involvement

6. poor communication system

16. inappropriate indicators

7. high complexity

17. lack of indicator understanding

8. lack of use for improvement

18. time and resources required

9. lack of balance of indicators

19. difficulties in collecting, analysing, and

10. Lack of rewards presenting data

Next, perceptions of these barriers within an organization were explored [6]. Interviews and questionnaires
were administered to 32 respondents, including 23 employees, 6 middle managers, and 3 top managers.
The data collected indicated that the primary perceived barriers were: poor communication system, lack
of trained resources, issues with target definition, lack of employee involvement, lack of indicators
understanding and lack of use for improvement.

The subsequent phase examined the ability of existing PMS to mitigate or eliminate the identified barriers
[2]. A systematic literature review (SLR) was conducted to identify the most frequently mentioned PMS.

These PMS were then quantitatively classified based on their ability to overcome or mitigate barriers. The
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review identified the barriers most and least addressed by each PMS. Although no single PMS offers a
comprehensive solution, certain common traits significantly contribute to overcoming prevalent barriers.

Finally, this publication focus on identifying the essential characteristics of an effective PMS.

5.4 Methods

A PMS must comprise some essential characteristics in order to be effective. To identify what are those
characteristics a Systematic Literature Review (SLR) was performed. The SLR was performed following
the steps of the PRISMA methodology, which is composed of four phases: identification, screening,
eligibility and included publications [7]. In the identification phase a search for scientific articles, books
and book chapters was performed on Scopus and Web of Science databases. The search was made with
the following restrictions: “performance measurement” and “characteristics” as being present in the
keywords, title or abstract; and publications with one or more citations. As a result, 2647 publications
were identified in Scopus and 3905 were identified in Web of science.

The steps followed during the application of the PRISMA methodology are described in Figure 1. After
removing duplicates, 5762 publications remained. From the analysis of titles and keywords, 5611
publications were excluded. The remaining 151 publications were examined through an abstract analysis,
resulting in the exclusion of 63 of them. The 88 remaining publications were analysed in their full

extension and in 27 publications were identified characteristics an effective PMS should have.

3905 publications from Web of

2647 publications from Scopus Sdance

| 5762 publications after removing |
duplicates

v

5762 publications screened

v

151 publications eligible >

l
v

5611 publications excluded
(Title and keywords analysis)

A

63 publications excluded
(Abstratct analysis)

88 publications analysed

!

27 publications remained

Figure 1 - Results of PRISMA methodology application.
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The characteristics to PMS effectiveness described in the 27 publications were initially listed and
subsequently grouped into distinct types based on their shared attributes. Recognizing the presence of
several characteristics with varying names but converging meanings, the notion of 'types of
characteristics' was introduced to streamline their classification under unified labels. The Results section
delineates the outcomes of this classification process, elucidating the categorization of characteristics
into their respective types. Following this, a comprehensive discussion ensues, exploring the implications
and significance of these categorized attributes. This discussion sets the stage for the formulation of

conclusions, which summarizes the insights derived from the study's findings.

5.5 Results

The characteristics found in the literature were recorded in a table, with the corresponding reference
where they were found, and classified into types of characteristics according with their similar meaning.
This means that could be identified in the same literature reference several characteristics that would be
classified under the same type of characteristic. This resulted in 16 different types of characteristics
(Table 2) from the 221 mentions of characteristics in the literature. For the sake of simplicity, from here

onwards the types of characteristics will be referred to simply as characteristics.
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Table 2 — Characteristics identified, frequency referred in the literature and the references where they are referred
Frequency referred
Characteristic References
to in the literature

Linked to the strategy 37 [8]-[30]
Balanced (multidimensional indicators) 30 [8], [9], [11] - [14], [17] - [25], [29], [31]
Appropriate indicators 25 [8], [11], [14], [15], [17], [18], [26], [27], [30], [32]
Stimulate continuous improvement 23 18], (L, 121, {149 - 18, (201, 211, 1281 - 300,
(32]

Deployment through the organization 16 [12], [13], [15], [18], [20] - [22], [26], [29], [30]
Stakeholders involvement 13 [8], [11], [14], [15], [18], [20], [22], [31]
Effective communication 13 (8], [14], [16], [17], [22], [26], [28], [30], [32], [33]

Dynamic (updatable) 13 (8], [10] - [12], [14], [17], [18], [22], [29]
Link performance to rewards 9 [8], [10] - [12], [21], [28], [31]
Documented procedures 9 [8],[11],[12], [25], [26], [32], [34]
Appropriate target definition 8 [8], [14], [19], [21], [22], [27], [28], [30]
Simple system 8 (8], [18], [27], [29]
Data management 5 [17], [21], [22], [25], [26]
Resources and training 5 [8], [10], [13], [22], [31]
Clear system 4 (81, [12], [30]
Appropriate Information Technology 3 8], 1221, [24]

(IT) tools

These characteristics play an important role in a PMS effectiveness, as their existence may contribute to
eliminate or mitigate the occurrence of the barriers to the PMS effectiveness identified by Cunha et al.
[1]. These characteristics will be discussed in descending order of frequency in the literature, alongside
the barriers that may be able to eliminate or mitigate. Table 3 presents the characteristics that may

contribute to eliminate or mitigate the most common barriers to PMS effectiveness.
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Table 3 - Characteristics that may contribute to eliminate or mitigate the most common barriers to PMS effectiveness

Characteristic Barrier
Linked to the strategy Lack of connection to the strategy
Balanced (multidimensional indicators) Lack of balance of indicators
Appropriate indicators Inappropriate indicators
Stimulate continuous improvement Lack of use for improvement

Blame culture

Deployment through the organization Lack of employee involvement

Stakeholders involvement Lack of employee involvement

Lack of top management involvement

Effective communication Poor communication system

Lack of employee involvement

Dynamic (updatable) Lack of connection to the strategy

Link performance to rewards Lack of rewards

Lack of employee involvement

Documented procedures Unclear system

Lack of indicators understanding

Appropriate target definition Issues on target definition

Simple system High complexity
Excess of indicators

Lack of employee involvement

Data management Difficulties in collecting analysing and

presenting data

Resources and training Lack of trained resources

Time and resources required

Clear system Unclear system

Appropriate Information Technology (IT) tools Inappropriate IT tools

1. Linked to the strategy

The objectives, indicators, and targets must be linked to the organizational strategy [8], [12] - [15], [21],
[25], [27], being derived from it [8], [18], [22], [30] and stimulate a strategy alignment throughout the
organization [8], [9], [16], [19], [20], [23], [26]. The PMS should allow to translate the corporate business
strategies to all levels of the organization [20], [29]. This alignment should be achieved through indicators
that support the implementation and deployment of the company's strategy [11], [28].

Failure to establish a clear connection to the organizational strategy within a PMS can result in the inability

to define strategic objectives and in the selection of inappropriate indicators. These indicators may
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inadvertently encourage behaviours that are contrary to the company's strategic goals [35], or provide

outdated or irrelevant information [36].
2. Balanced (multidimensional indicators)

The indicators must be balanced [8], [9], [12], [19], [20], [22], [24], meaning that they should be
multidimensional [12], [31]. This balance or multidimensionality is achievable by balancing between
financial/non-financial, leading/lagging, efficiency/effectiveness, internal/external, vertically and
horizontally integrated, multi-level indicators [13], [21], [23].

The lack of balance between indicators may cause an imbalance between different perspectives of the

business, which can cause an imbalance in the organization's performance [18], [37]-[39].
3. Appropriate indicators

The performance indicators should be appropriate; they should be linked to the organization’s strategy
and be balanced, but that is not enough for them to be appropriate. The indicators should be relevant to
the organization and to the people that will work with them [11], should fit the organizational culture [11],
should have causal links with the activity being measured [27], should be simple and easy to use [11],
[14], should be updatable (on time) [18], should give ratios instead of absolute values [11], [14], should
be objective [11] and should be properly defined in terms of its purpose, data collection, and calculation
methods [8], [14], [26], [30].

Inappropriate indicators may arise when they are poorly derived [39] or/and confusing and complex [36],
hindering their understanding. They may also become inappropriate when there is uncertainty about what

to measure [18], [36], [41]-[44].
4. Stimulate continuous improvement

The PMS should stimulate continuous improvement rather than just monitor performance [8], [11], [12],
[14], [16], [18], [20], [32], it should act as an impeller of improvement instead of a tool of only monitoring
and evaluating [15], [28]. The performance indicators should be actionable in the shop floor as drivers
of performance improvement [18], [29].

The lack of use the PMS for improvement makes the system useless, measuring performance will not
translate automatically into performance improvement, it only allows to identify where improvement can
and should be made. If the PMS does not have an effective improvement process associated with it, it

will become irrelevant for the people in the organization [39], [40], [45], [46].
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5. Deployment through the organization

The PMS should be vertically deployed through the organization and be implemented in all hierarchical
levels of the organization, The PMS should allow to have objectives, indicators and targets across all
hierarchical levels and functions [12], [20], [21]. This deployment should be made from the top down
[26], to ensure that all levels are aligned with the organizations strategy.

The PMS deployment should allow to integrate it with the other systems in the organization (e.g.
accounting, and manufacturing plan and control) [15].

The failure to properly deploy objectives, indicators and targets across all hierarchical levels and functions
can lead to a failure to motivate employees, leading to a lack of commitment to change [47]. If the PMS
lacks relevance to individuals [37], [46], the resistance to its adoption intensifies [35], [41], ultimately
dooming its success. Additionally, conflicts and friction among employees may arise due to performance

measurement [42].
6. Stakeholders’ involvement

All stakeholders should be involved in the definition of the indicators [8], [14]. Top management
involvement and support is essential [8], [11], [31], as it is the employee involvement [8], [31].

The lack of commitment from top management can convey the message to the employees that the PMS
is not important [39], [44], [47]-[50]. Lack of employee involvement may arise from fear of performance

measurement [51] or from the lack of PMS relevance for the people [37], [46].
7. Effective communication

It is essential that the appropriate information is communicated to the right stakeholders [30]. Key
objectives and the organization strategy need to be efficiently and effectively communicated [16], [26].
Performance indicators should provide fast and accurate performance feedback [8], [14], [28],
disseminating information through the organization [8], [17], [22].

This communication fails when it is not clear, simple, periodic, and formal [37]. The ineffective
communication will lead to a lack of awareness and commitment of the employees, eventually leading to

a complete lack of employee involvement with the PMS and consequently to its abandonment.
8. Dynamic (updateable)

A PMS should be dynamic (updatable), being flexible and rapidly changeable [8]. It should be able to
change and adapt when the circumstances change [11], [12], [14], [17], [18], [29], to ensure relevance

over time [10]. The PMS should be periodically evaluated to ensure it is still current and relevant [8].
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A PMS that is not able to keep up with change can evolve to a PMS where the link between Key Success

Factors (KSF) and Key Performance Indicators (KPI) is broken [49], [52].
9. Link performance to rewards

A PMS should link performance to rewards or incentives [8], [11], [12], [21], [28], [31] as a way to
ensure the involvement and motivation of the employees to continuously improve and achieve the
proposed targets [1].

The absence of incentives, rewards, or recognition for achieving goals can become a barrier to the PMS
effectiveness [37], [53] leading to the lack of motivation of employees and eventually progressing to

resistance to the PMS.
10. Documented procedures

As a way to ensure the PMS is simple and clear to everyone, processes, indicators, data collection
methods and other information should be documented [8], [11], [25], [26], [34]. This allows
understanding of the procedures associated with the PMS. It also allows to a better understanding of the
indicators such as the relationship between them and the measuring practices [12], [32].

The lack of documented procedures may contribute to an unclear system due to the failure in defining

some key aspects of the PMS [41], [54].
11. Appropriate target definition

Appropriate target definition is essential because it allows objective performance criteria [14], by setting
performance goals that the organization and individuals aim to achieve [8], [19], [21], [22], [28], [30].
When incorrect performance targets are set [27] it will affect people's motivation and consequently the
ability of the PMS to be used for performance improvement. This can occur when targets are not based
on stakeholders' interests, processes boundaries, and process improvement resources [40]. It may also

occur if the deployment of the objectives through the organization is not properly done [40].
12. Simple system

The PMS should be simple to understand, use [8], [18], [29] and maintain [8], [27]. All aspects that
compose the PMS should be made as simple as possible because if the system is not simple it is more
difficult to manage, it needs more resources and effort to use and maintain [48]. The complexity of the
system can also hinder effective communication of its processes to employees, thereby complicating their

involvement with it.
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13. Data management

Data management is essential for any PMS as it is the basis of all performance indicators [17], [22], [26].
Data management is a support infrastructure of the PMS [25] that comprises data acquisition, collection,
sorting, analysis, interpretation and dissemination [21].

Difficulties in data management can occur if there is too much data [38], [55], insufficient data [38],
[55], difficulties in accessing data [42], [44], [49], [50], [52], [56], and issues with the data reliability
[371, [38].

14. Resources and training

To be implemented and maintained, a PMS requires important financial and human resources [10], [13],
and the necessary resources should be allocated so the PMS can be used effectively and efficiently [22].
The human resources should have the appropriate training to implement, use and maintain the PMS
[31].

Required resources can be underestimated by top management causing a lack of resources allocated to
the PMS [47], [48]. The lack of training may hinder the involvement of employees with the PMS

representing an obstacle to the implementation, use and maintenance of the PMS [48], [50].
15. Clear system

The PMS should be clearly defined with an explicit purpose [8], [12], with assigned roles and
responsibilities [8]. A vagueness in the PMS can lead to a different use of the PMS than what was originally
intended, dooming it to failure. It can also lead to lack of involvement of the employees because the
system in not clear enough for them. The ambiguity arises from shortcomings in defining the PMS: either
the system has not attained the requisite maturity level for full implementation [41], [54], or there are
deficiencies in delineating operational performance, linking performance to processes, and establishing
process boundaries [51]. Additionally, ambiguity may arise from the definition of the hierarchical structure
and its integration into the PMS [39], [47], [54], [57], resulting in uncertainty regarding performance

measurement responsibilities [42].
16. Appropriate IT tools

The PMS should have IT tools that allow to have an effective information system [8], [22]. This should
allow to the timeliness of the information, integration of the information, aggregation of the information

and the definition of the scope of the information [24].

81



The lack of appropriate IT tools represents an obstacle to the implementation, use and maintenance of a
PMS [42], [43], [54] because it can hinder the capacity of data management and can also impact the
amount of resources necessary.

The connections between these characteristics will be explored in the discussion section.

5.6 Discussion

To systematically identify and map the primary connections among the identified characteristics, a visual
diagram was developed (Figure 2). Within this diagrammatic representation, each circle embodies a
distinct characteristic, while the interconnecting arrows signify the nature of their relationships. Two
fundamental types of connections emerged: "requires” and "enables."

Through graphic representation, the complexities of the relationships among characteristics are succinctly

explored, offering a comprehensive understanding of their relationships or connections.

Balanced
(multidimensional Documented Appropriate Resourcesand
indicators) procedures IT tools training

Linked tothe
strategy

J Dynamic Appropriate
Stimulate (updatable) indicators
continuous
improvement Deployment
throughthe
organization

Data
management

Effective
Appropriate communication
target definition

Link
performance to
rewards

Requires
Stakeholders Simple system

involvement Enable —

Figure 2 — Interaction between the characteristics of a PMS

The organizational culture should stimulate continuous improvement to enhance the effectiveness of the
PMS and mitigate the detrimental impact of a blame culture. Without such a culture, the PMS can be

underutilized, failing to fulfil its intended purpose of translating performance measurement into
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performance improvement. When an organization lacks a culture that prioritizes continuous improvement,
the PMS may become useless, merely serving as a tool for measurement without translating its insights
into actionable improvements. Consequently, this disconnect can lead to disengagement from
stakeholders, as they perceive the system as ineffective in driving meaningful change. The stakeholders
of an organization form a diverse spectrum, including suppliers, customers, employees, top managers,
owners, and authorities. However, when considering the effectiveness of a PMS, the pivotal focus narrows
to two key groups: employees and top managers. These stakeholders are at the forefront of this discussion
since their roles are essential in shaping the system's efficacy.

Therefore, by actively stimulating a culture of continuous improvement, organizations enable a meaningful
involvement of the stakeholders with the PMS. This involvement facilitates a collaborative approach to
performance improvement, aligning organizational objectives with individual contributions and fostering
a sense of ownership and accountability among stakeholders.

The stakeholders’ involvement requires a correct deployment through the organization of objectives,
indicators, and targets across all hierarchical levels and functions. To effectively engage stakeholders, it
is imperative that they possess a clear understanding of and commitment to their strategic objectives.
This includes awareness of how the attainment of these objectives is measured, how they are translated
into measurable targets, and what specific actions are required to meet the defined performance goals.

The correct deployment of the PMS through the organization requires a link to the strategy to ensure that
it is only being measured what matters to the organization and that the objectives, measures, and targets
deployed for each stakeholder are aligned with the organizations’ strategy, and therefore are relevant and
will be an active part of the organization’s continual effort of performance improvement.

This deployment requires an effective communication through the organization. It is essential that the
objectives, measures and targets are understood and assimilated by everyone in all hierarchical levels.
This can only be achieved through clear and widespread communication means.

An effective communication is of pivotal importance as it acts as an enabler of the stakeholders
involvement in the PMS, as stated above. When the communication is not effective it contributes to lack
of awareness and commitment from employees. This can occur either due to a misunderstanding of
communicated information or, in more severe cases, due to a complete absence of communication
regarding the significance of the PMS. Effective communication requires data management, as it is
imperative to promptly update individuals on the current status of performance indicators. Data

management encompasses various stages, including data acquisition, collection, sorting, analysis,
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interpretation, and dissemination. It is this comprehensive process that facilitates the calculation of
performance indicators.

Data management requires appropriate IT tools, resources and training, and documented procedures:

9 Appropriate IT tools: Data management relies on appropriate IT tools to maximize effectiveness.
Automation facilitated by these tools reduces time and resource requirements, thereby
minimizing the operational costs associated with running the PMS. On the other hand, inadequate
IT tools are less capable of providing an automatization of the data management process,
potentially increasing the resources need to be to keep the indicators updated.

9 Resources and training: The data management process requires dedicated resources and well-
trained personnel to execute tasks such as data acquisition, collection, sorting, analysis,
interpretation, and dissemination throughout the organization. Insufficient resources and training
may result in delays in updating indicators, risking a gradual erosion of PMS effectiveness due to
outdated data.

9 Documented procedures: The data management process requires documented procedures
because they provide clear instructions on how to calculate indicators and specifying the type of
data required and its collection methods. These procedures ensure consistency and clarity in

data management, fostering accurate and reliable performance assessments.

The failure to define targets with clarity can lead stakeholders to question the purpose or relevance of
their efforts. Without a clear understanding of how their contributions align with organizational objectives,
stakeholders may struggle to connect their actions to strategic goals. This lack of alignment can erode
motivation and diminish the involvement of stakeholders in the effort to achieve set targets. Moreover,
when targets seem unrealistic or beyond reach, individuals may become disengaged, believing their
efforts will ultimately be futile. This can significantly dampen enthusiasm and hinder collaborative efforts
towards organizational performance improvement. Therefore, ensuring that targets are appropriately
defined and clearly communicated is essential for maintaining stakeholder motivation and involvement.
Clear, attainable targets provide a sense of direction and purpose, empowering stakeholders to channel
their efforts effectively towards shared goals.

An appropriate target definition requires appropriate indicators and effective deployment through the
organization. Firstly, appropriate indicators serve as the foundation for setting targets. Targets are derived
directly from these indicators, making their relevance and appropriateness vital. If the chosen indicators
lack relevance or appropriateness, any subsequent target definition will lack meaning and efficacy.

Secondly, effective deployment through the organization ensures that objectives, indicators, and targets
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permeate throughout the organization, fostering alignment and relevance at all levels. This dissemination
process is crucial for ensuring that targets resonate with individuals and contribute to the organization's
strategic objectives. Without such deployment, targets set for specific functions or hierarchical levels may
risk misalignment with their respective objectives or fail to consider contextual nuances, undermining
their effectiveness.

Link performance to rewards is another crucial characteristic that enables stakeholders involvement. The
existence of rewards/recognition for achieving performance targets is an impeller of the employees
motivation and involvement. It is essential that this rewards system extends across all hierarchical levels
and is directly tied to actual performance outcomes derived from relevant objectives, indicators, and
targets specific to each level. Furthermore, this rewards system should be transparent, consistent, and
maintained throughout the evaluation period.

Link performance to rewards requires an appropriate target definition, because performance will
measured against a previously defined target. A well-defined target is essential to ensure fairness, when
targets are unattainable or irrelevant, it can breed feelings of injustice among employees who struggle to
achieve them. Moreover, targets must be aligned with both individual and organizational objectives to
avoid misallocation of resources towards goals that do not contribute to overall performance
improvement. In essence, a clear and appropriate target definition serves as the foundation for linking
performance to rewards, promoting fairness, alignment, and efficient resource utilization within the
organization.

A clear system is another characteristic that enables stakeholders involvement. When the PMS is clearly
defined with explicit objectives, roles, and responsibilities, it becomes more accessible and
understandable to all stakeholders. This clarity not only enhances comprehension but also encourages
their involvement with the PMS. A clear system provides stakeholders with a clear roadmap, delineating
their contributions and highlighting how they fit into the broader organizational objectives. By
understanding their roles and responsibilities within the PMS, stakeholders feel a greater sense of
ownership and accountability, which motivates them to actively participate in its implementation and
execution. When stakeholders have a clear understanding of the purpose and processes of the PMS, they
are more likely to trust its outcomes and contribute meaningfully towards its success. This fosters a
culture of collaboration and collective responsibility, where stakeholders work together towards shared
goals, driving organizational performance and success.

A clear system also acts as an enabler of an effective communication. A clear and properly defined system

is easier to communicate to people because it minimizes the vagueness of the system reducing the
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chances of misalignments and misunderstandings. This clarity fosters a sense of trust and confidence
among employees, promoting a culture of involvement and continuous improvement.

Appropriate indicators enable the existence of a clear system. The appropriateness of indicators is
essential to keep the system clear, properly defined indicators with recognized relevance through all the
organization will contribute to make clear what is being measured, where it is being measured, when it
is being measured, and why it is being measured. By ensuring that these fundamental questions can be
clearly answered, the system becomes more transparent and understandable for everyone involved.

A requirement for appropriate indicators is that they are linked to the organization’s strategy, are balanced
(multidimensional). They need to be linked to the strategy because indicators should be derived from it.
Strategic objectives serve as the foundation from which indicators are derived, enabling the measurement
of progress toward these objectives. It is essential that these objectives and corresponding indicators are
effectively deployed and adjusted across all functions and hierarchies of the organization to ensure
alignment with the organization’s overall strategy.

To be appropriate, indicators need to be balanced, they should be multidimensional allowing the
measurement of different perspectives of the business. Without this balance, there is a risk of the
organization overly focusing on just one or two aspects of its operations, resulting in an imbalance in
overall performance. Additionally, indicators need to be balanced to prevent the occurrence of concurrent
indicators, which occur when performance improvement in one indicator automatically affects negatively
other indicator. This kind of behaviour between indicators is negative for the organization as it will foster
negative competition between departments, functions and other hierarchies, that will cause an imbalance
in the organization’s performance.

On the other hand, appropriate indicators require an effective data management process because,

according with 1ISO 22400:2014 [58], among other characteristics an indicators should be:

9 Quantitative: Their value must be expressed numerically to facilitate measurement and
comparison.

9 Precise: The measured value of the indicator should be as close as possible to the reality;
In real time: Is calculated and accessible in real time, enabling timely decision-making;
Correct: The calculation of indicators should obey closely to the standard definition, minimizing
deviations.

9 Automatized: Calculation and communication of the indicator should be as automatized as

possible;
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9 Economic: The cost of measuring, calculating and reporting the indicator should be as low as

possible.

These attributes are achieved through the implementation of an effective data management process,
which plays a pivotal role in ensuring the reliability and utility of performance indicators.

Appropriate indicators are an enabler of a simple system, as their relevance directly influences the
number required to drive organizational performance improvement. When indicators are appropriate, only
a few are necessary to effectively monitor and improve organization’s performance. On the contrary, if
the indicators are not appropriate, there may be a tendency to continuously add new ones in pursuit of
those that drive improvement. This systematic addition of new indicators can lead to an excess of
indicators that will increase the complexity of the system, making it more difficult and costly to maintain.
A simple system is an enabler of an effective communication and of the stakeholders involvement. The
simplicity of the system directly correlates with the ease of conveying information to employees and their
comprehension of it. As the system becomes simpler, communication becomes more straightforward,
enabling employees to grasp it with greater ease and facilitating their active involvement.

A dynamic system is an enabler of the PMS being linked to the strategy. According with Bititci et.al. [59],
to be dynamic a PMS should:

9 Be sensible to changes in both the internal and external environments of the organization;

9 Review and reprioritize the internal objectives when there are significant changes in the internal
or external environments;

9 Implement changes to the internal objectives and priorities of the organization, assuring a
constant alignment;

9 Assure that the performance improvements achieved are sustained over time.

The dynamism of the system allows for regular review and updating in line with changes occurring in the

organization's strategy, thereby ensuring ongoing alignment of the PMS with the strategic objectives.

5.7 Conclusion

This study was centred on the research question “What are the main characteristics of effective
Performance Measurement Systems?”. Additionally, the relationship between those characteristics is also
explored and analysed, to get a better grasp of how those characteristics can interact with each other
when they compose a system. The identification of those characteristics is part of an ongoing work where

it aims to identify why PMS fail and provide a PMS model that maximizes the chances of effectiveness of
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that system. Initially, where identified the main barriers to PMS effectiveness [1], then the perception of
those barriers in an organization [60], then the ability of the existing PMS model to eliminate or mitigate
those barriers [2]. The identification of the characteristics is the fourth step in this expanded study, with
the final purpose of providing a PMS model that encompasses the knowledge collected previously.

In the systematic literature review conducted, 221 references of characteristics to PMS effectiveness were
identified. Those 221 references were grouped, according to their similar meaning, into 16 types of
characteristics.

The effectiveness of PMS hinges upon those 16 key characteristics and their interconnections. Through
a systematic approach, those characteristics were identified, mapped and visually represented, revealing
their intricate relationships. The development of a visual diagram highlighted two fundamental types of
connections - “requires” and “enables”.

Organizational culture emerges as a corner stone in stimulating continuous improvement and stakeholder
involvement within the PMS. A culture that prioritizes continuous improvement serves as an enabler for
stakeholder involvement, empowering individuals to actively participate in performance improvement.
Furthermore, effective communication and deployment of the PMS throughout the organization are
essential for ensuring alignment with strategic objectives and fostering stakeholder involvement.
Appropriate indicators play a pivotal role in maintaining clarity and simplicity within the system. They
must be linked to the organization's strategy and need to be balanced across multiple dimensions to
accurately measure performance and drive improvement. Additionally, an effective data management
process is crucial for ensuring the reliability and utility of performance indicators, enabling timely decision-
making and informed action. Appropriate target definition paired with a linkage of rewards to performance
also act as an enabler of the stakeholders involvement, by defining achievable and stimulating
performance targets and rewarding the achievement of the proposed performance targets.

Ultimately, a dynamic system that adapts to changes in the internal and external environment is essential
for ensuring ongoing alignment with the organization's strategy. By continuously reviewing and
reprioritizing objectives, implementing necessary changes, and sustaining performance improvements
over time, the PMS remains responsive and relevant in driving organizational success.

In essence, understanding these characteristics and the complex interconnections among them, provides
critical information to design an effective PMS model, that not only measures performance but also drives
continuous improvement, fosters stakeholder engagement, and ultimately, enables organizational

SUCCeSS.
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The primary limitations of this study reside in the size and composition of the sample utilized for the

systematic literature review. The study was restricted to 27 publications, from which 221 references to

characteristics were extracted. Additionally, the selection criteria did not encompass publications with

zero citations. Consequently, potentially valuable contributions to the subject matter may have been

overlooked, particularly newer publications that had not yet got citations at the time of the systematic

literature review.
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6. SISTEMAS DE MEDICAO DE DESEMPENHO: UM MODELO EFICAZ

Este capitulo apresenta o artigo “ Performance Measurement Systems: an effective mode!’ (Cunha et al.,
2024c), que foi submetido para publicacdo na revista Production Engineering Archives a 26/09/2024.
Este estudo desenvolve e apresenta um modelo e metodologia para o desenvolvimento, implementacao

e uso de um PMS eficaz, baseando-se nos conhecimentos obtidos nos estudos anteriores.

6.1 Abstract and Keywords

Abstract: This paper introduces an innovative Performance Measurement System (PMS) model and
accompanying methodology, both of which are built upon a series of previously published studies. These
foundational studies systematically contributed the necessary insights for developing a robust and
effective PMS framework. The first study identified the main barriers to PMS effectiveness, while the
second explored the perception of these barriers across various hierarchical levels in an organization. The
third study evaluated existing PMS models for their ability to mitigate or eliminate these barriers, and the
fourth identified the key characteristics essential for PMS effectiveness.

Drawing from these findings, this paper presents a comprehensive model encompassing the critical
dimensions and characteristics necessary for an effective PMS. Additionally, it outlines a practical
methodology designed to guide the design, implementation and maintenance of a PMS within
organizations. Both the model and methodology are evaluated based on their capacity to mitigate or
eliminate the most common barriers to PMS effectiveness, demonstrating superior performance
compared to existing PMS models.

This study makes a significant contribution by providing managers with a model and methodology for
designing, implementing, and maintaining an effective PMS. However, the primary limitation is that the
model and methodology have yet to be tested in real-world settings, which presents an opportunity for
future research.

Keywords: performance measurement system, key performance indicators, continuous improvement,

operational excellence, lean production.

6.2 Introduction

The search for better ways to perform tasks is an intrinsic aspect of human (Carvalho, 2021), Continuous
Improvement can be described as a continued involvement of everyone in the organization in finding,

targeting and eliminating waste (Gupta & Jain, 2013). A pivotal element of the continuous improvement
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effort in an organization is performance measurement, which is the starting point for continuous
improvement because it allows to identify where performance improvement is needed and should be
done. This is facilitated by an effective Performance Measurement System (PMS), designed to determine
what, how, where, when, and why to measure performance (Zairi, 1994). The process of designing and
implementing a PMS can be defined as the process of defining objectives, develop performance
indicators, collect, analyze, report, interpret, review and act on performance data (Bititci, 2015). The
complexity of PMS often leads them to failure. Some studies show that most attempts to implement PMS
fail (Langwerden, 2015; Malaguefio et al., 2018; Todorut et al., 2013), showing that as much as 70% of
the attempts fail (McCunn, 1998). It becomes essential to understand the reasons behind these high
failure rates and finding ways to enhance the effectiveness of PMS design, implementation, and usage in
an organization.

This study is part of a broader investigation addressing key challenges in PMS. Initially, the main barriers
to PMS effectiveness were identified (Cunha et al., 2023). Next, perceptions of these barriers within an
organization were explored (Cunha et al., 2024c). The subsequent phase examined the ability of existing
PMS to mitigate or eliminate the identified barriers (Cunha et al., 2024a). Finally, the essential
characteristics of an effective PMS were analysed (Cunha et al., 2024b). Building on the findings from

these four studies, this study aims to develop a comprehensive framework for an effective PMS.

6.3 Literature review

Initially, a systematic literature review (SLR) was conducted to identify the main barriers to PMS
effectiveness, evaluating 2,808 publications. Using the PRISMA (Preferred Reporting ltems for Systematic
reviews and Meta-Analysis) methodology (Moher et al., 2009), 31 relevant publications were identified
and included in the study. A thorough examination of these publications revealed 175 references to
barriers affecting PMS effectiveness. These barriers were subsequently categorized into 19 distinct types

based on their shared meaning. The types of barriers were (Cunha et al., 2023):

1. Blame culture
Lack of connection to strategy

Issues on target definition

Lack of top management involvement

2

3

4. Unclear system
5

6. Poor communication system
7

High complexity
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Lack of use for improvement
Lack of balance of indicators
Lack of rewards

False expectations
Inappropriate IT tools

Excess of indicators

Lack of trained resources
Lack of employee involvement
Inappropriate indicators

Lack of indicator understanding
Time and resources required

Difficulties in collecting, analysing, and presenting data

This study also explored the cause-and-effect relationships between these barriers. Complex interactions

were identified, revealing that some barriers may cause or stem from the existence of other barriers.

In the second study, the perception of the 19 identified barriers across different hierarchical levels within

an organization was explored. Interviews and questionnaires were conducted with 32 respondents,

comprising 23 employees, 6 middle managers, and 3 top managers. The data collected revealed that the

main perceived barriers were: poor communication system, lack of trained resources, issues on target

definition, lack of employee involvement, indicators understanding and use for improvement Fig. 1.
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Fig. 1 - Likert scale classification of the existence of the barriers in the organization (Cunha et al., 2024c)
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Chi-square tests were also performed on the data to determine whether responses were influenced by
the respondents' degree of education, gender, shift, department, or role in the company (employees,
middle management, and top management). The analysis revealed that individuals' perceptions of certain
barriers within the organization are significantly influenced by their category, particularly their role in the
company.

The third study aimed to identify the main PMS documented in the literature and assess their ability to
eliminate or mitigate the 19 previously identified barriers. It also sought to understand what makes each
PMS capable, or not, of addressing these barriers. To identify the main PMS referenced in the literature,
a systematic literature review was conducted. Following the PRISMA methodology, 5,857 publications
were evaluated, and 39 were included in the study. Within these 39 publications, 95 different PMS were
identified. However, only 28 PMS were considered for the study, as only those referenced in more than
one publication were included.

These 28 PMS were analysed and classified based on their ability to eliminate or mitigate each of the

barriers. Each PMS was scored for each barrier as follows:

9 O:if it had weak or no capacity to eliminate or mitigate that barrier;
9 1:if it had some capacity;
§ 2:ifit had strong capacity.
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The study also explored which barriers were least effectively addressed by the PMS. Figure 3 illustrates

the barriers, ranked from the most addressed to the least addressed by the analysed PMS.
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The fourth study aimed to identify the main characteristics required for PMS effectiveness, linking them
to the main barriers and exploring the relationship between these characteristics. To identify these
characteristics, a systematic literature review was conducted following the PRISMA methodology. From
5,762 publications, 27 were included in this study. Within these 27 publications, 221 references to
characteristics of effective PMS were identified.

These 221 references were grouped into 16 different categories based on their similar meanings. The

resulting 16 types of characteristics related to PMS effectiveness were:

—

Linked to the strategy

Balanced (multidimensional indicators)
Appropriate indicators

Stimulate continuous improvement
Deployment through the organization
Stakeholders involvement

Effective communication

Dynamic (updatable)

© o N o a0 k w D

Link performance to rewards
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10. Documented procedures
11. Appropriate target definition
12. Simple system

13. Data management

14. Resources and training

15. Clear system

16. Appropriate IT tools

The objective of this study is to develop an effective PMS framework derived from the insights garnered
in the preceding four studies outlined briefly above. The paper is structured into the following sections:
Experimental, Results and Discussion, and Summary and Conclusion.

The Methods section details the methodologies employed to develop the framework. In the Results and
Discussion section, the framework is introduced and explained, engaging in an analysis of the strengths
and weaknesses of the framework. Finally, the concluding section encapsulates the findings of the study

and offers directions for future research in this domain.

6.4 Experimental

To develop an effective PMS model, the methodology outlined in Fig. 4 was followed. Several steps within
this methodology led to the publication of articles, which collectively contributed to achieving the final

step of this methodology and culminated in this publication.
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Scientific articles

—

Identification of the main
barriers to PMS effectiveness

Perception of the existance of
those barriers in an Questionnaires
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Identification of existing PMS
Scientific articles that are able to mitigate or
eliminate those barriers

Barrier adressed? Find solutions
Identification of characteristics Scientific articles
Reinforcement of existing of effective PMS i . o
solutions
Classification of the
characterisitics into groups
and mapping of their
Y relationships
Effective PMS model - |

Fig. 4 — Methodology adopted (Authors’ own work) (Symbols legend in Appendix A)

Firstly, was investigated why PMS models fail by identifying the main barriers to their effectiveness. This
was achieved through a systematic literature review of scientific articles from two databases: Scopus and
Web of Science.

The second step involved identifying perceptions of these barriers across different hierarchical levels
within an organization. This was accomplished through interviews and questionnaires administered to
individuals at all levels of the organization.

The third step involved identifying existing PMS models in the literature and classifying them based on
their ability to mitigate or eliminate each of the barriers to PMS effectiveness. This identification was
conducted through a systematic literature review. To evaluate each PMS model's capacity to address the
barriers, they were assessed and classified by using a three-level scale: O for weak capacity, 1 for some
capacity, and 2 for strong capacity to mitigate or eliminate the barrier. Since no existing PMS model was
found to effectively mitigate or eliminate all the identified barriers, the next step was to develop solutions
for each barrier to PMS effectiveness. To achieve this, the key characteristics of effective PMS were
identified through a systematic literature review. Then the relationships between these key characteristics

were explored and mapped, as well as their connections to the barriers.
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Next, these characteristics were grouped into categories based on their similarities. These groups formed
the foundation for developing a new, effective PMS model.

The resulting PMS model and methodology, developed through this methodology, are presented in detail
in the Results and Discussion section. The PMS model is classified according with its ability to mitigate
or eliminate the most common barriers to PMS effectiveness, using the same methodology used by Cunha
et al. (2024a).

The model is also evaluated by being compared to an implemented PMS in an organization. For this, a
questionnaire was performed. In this questionnaire, individuals were asked to classify, using a Likert
scale, their perception of their organization PMS effectiveness and the presence in the organization’ PMS
of the key characteristics of the PMS model presented in this study (Appendix B). A five-point Likert scale
was used (Joshi et al., 2015), ranging from 1 to 5 (1- Strongly disagree, 2— Disagree, 3— Indifferent, 4-
Agree and 5- Strongly agree). For the data extracted from the questionnaire a descriptive statistical
analysis (Boone & Boone, 2012) and a chi-square test (Pandis, 2016) were performed to ascertain
whether the answers depend on the respondents degree of education, gender, shift, department or role
in the company (employees, middle management and top management). The hypothesis tested with the

chi-square test were:

9 HO. The variables are independent; there is no relationship between the categorical variables.

9 HI1. The variables are dependent; there is a relationship between the categorical variables.

To test these hypotheses, the expected frequencies for each variable were first calculated. Then, the
difference between observed and expected frequencies is assessed using the chi-square test, from which
the p-value was obtained. If the p-value is greater than 0.05, the null hypothesis (HO) is accepted,
indicating a small difference between the observed and expected values. If the p-value is less than 0.05,
the null hypothesis is rejected, indicating a significant difference between the observed and expected

values (Pandis, 2016).

6.5 Results and discussion

The 16 key characteristics of effective PMS, identified by Cunha et al, (2024b), were grouped into four
dimensions: Culture, People, Data and Tools, and Indicators. These groupings were based on the
meaning of each characteristic. Additionally, three characteristics were identified as common to all
dimensions and were not assigned to any single dimension but were considered as overarching

characteristics.
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6.5.1 The proposed model

The proposed effective PMS model, incorporating these dimensions and characteristics, is represented

in Fig. b.

Effective PMS

*Appropriate indicators
*Balanced
*Appropriate target definition

*Data management
= Appropriate IT tools
+Documented procedures

*Stakeholders involvement
*Resources and training
+Link performance to rewards

+Stimulates continuous improvement
+Linked to the strategy

+Effective communication
+Deployment Through the organization

Fig. 5 — Effective PMS model (Authors’ own work)

The characteristics in the model are not represented by their importance but rather by their hierarchy of
precedence. According to the proposed model, an effective PMS should encompass four dimensions:
Culture, People, Data and Tools, and Indicators.

The first dimension to consider is Culture. The organization's culture forms the foundation of the PMS
and should instill key characteristics into the system. It should stimulate continuous improvement, assure
that the PMS is linked to the organization’s strategy, that there is an effective communication system
linked to the PMS and that there is an effective deployment of the PMS through the organization.

Next in the hierarchy is the People dimension. This dimension should assure the stakeholders involvement
in the PMS (mainly top management and employees). It should also assure that there are appropriate
trained resources to implement, use and maintain the PMS. It should also ensure that appropriately
trained resources are available to implement, use, and maintain the PMS, and establish a link between
performance and rewards (both financial and non-financial).

The third dimension, Data and Tools, should ensure the presence of an appropriate data management
process that allows an effective collection, analysis and presentation of data. It should provide appropriate
IT tools to support this process and include documented procedures on how to collect, analyse, and
present data, as well as other key aspects of the PMS.

The final dimension is Indicators. This dimension should ensure the existence of appropriate, balanced

(multidimensional) indicators and the proper definition of targets for these indicators.
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Three characteristics are inherently associated with all the dimensions of the PMS presented above.
Those characteristics are simple, clear and dynamic. All aspects of the PMS should be as simple and
clear as possible. Additionally, the PMS should be dynamic, allowing for updates as needed to keep the

system current.

6.5.2 Methodology for model implementation

The operationalization of this model, or the methodology of implementation of a PMS according with the

model presented above can be described according with Fig. 6.
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Fig. 6 — Methodology to design and implement a PMS (Authors’ own work) (Symbols legend in Appendix A)

The first steps, or the pre requirements to design and implement a PMS according with the presented
model is to have a culture that stimulates continuous improvement in the organization. It is also necessary
for the organization to have a properly defined strategy.

Next, top management should derive objectives from the established strategy. Based on these objectives,

they need to define appropriate and balanced indicators to monitor performance effectively. It's important
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to consider the data management required to calculate these indicators, the necessary IT tools, and the
documentation of procedures related to both indicators and data management.

Actions that can positively influence the indicators and contribute to achieving the objectives should be
clearly defined. Targets associated with the indicators should be set for specific time periods. The
attainment of these targets should be directly linked to the evaluation of the individuals responsible,
thereby connecting performance to rewards.

Based on the objectives defined by top management, a top-down deployment should occur across every
department and hierarchical level. In this process, objectives, indicators, actions, and targets should be
established in the same manner as they were for top management.

This model was also classified according to the method used by Cunha et. Al (Cunha et al., 2024a),
where the PMS is evaluated based on its ability to mitigate or eliminate each barrier. The classification
scale is as follows: O indicates a weak capacity, 1 indicates some capacity, and 2 indicates a strong
capacity. The total score is calculated by summing the values assigned to the PMS for its effectiveness in

addressing each barrier. The detailed classification can be observed in Table 1.

Table 1 - Classification of the PMS model according to his capacity to mitigate or eliminate each barrier (Authors’ own work).
Barrier Classification

1. Blame culture

2. Lack of connection to strategy °
3. Issues on target definition °
4. Unclear system °
5. Lack of top management involvement °
6. Poor communication system °
7. High complexity

8. Lack of use for improvement °
9. Lack of balance of indicators °
10. Lack of rewards °
11. False expectations °
12. Inappropriate IT tools °

13. Excess of indicators

14. Lack of trained resources °
15. Lack of employee involvement °
16. Inappropriate indicators °
17. Lack of indicator understanding °
18. Time and resources required °
19. Difficulties in collecting, analysing, and presenting data °
Total 35 (92%)
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When comparing the classification obtained by this model with that obtained by the PMS classified by
Cunha et al. (2024a), it is evident that this model achieves a significantly higher classification. This model
achieves a score of 92%, whereas the highest score obtained by any PMS in Cunha et al. (2024a) study
was 66%.

6.5.3 Model characteristics
Each key characteristic represented in the model and methodology is explored below:
1. Stimulate continuous improvement

To successfully design and implement a PMS, fostering a culture of continuous improvement is essential.
This culture is a key enabler of stakeholder involvement and plays a crucial role in overcoming common
barriers such as lack of use for improvement, blame culture, and false expectations. By emphasizing
continuous improvement, organizations can encourage proactive actions aimed at genuine progress,
rather than falling into the trap of believing that mere measurement leads to improvement. Focusing on
improvement rather than assigning blame helps to avoid the development of a blame culture.

A PMS that fails to drive performance improvement risks becoming irrelevant to stakeholders, ultimately
leading to its failure (Kennerley & Neely, 2002; Meekings, 1995; Neely & Bourne, 2000; Schneiderman,
2013).

Cultivating a culture of continuous improvement is fundamentally an organizational challenge that extends
beyond the PMS itself. However, this culture can and should be integrated into the PMS. While the PMS
should serve as a tool for accountability, it must never become a vehicle for blame. To align with this
culture, improvement targets should be set at every organizational level, and specific actions that can
positively impact performance indicators should be identified and implemented (Ghalayini & Noble, 1996;
Jonsson & Lesshammar, 1999). This process can be effectively managed through the application of PDCA

(Plan, Do, Check, Act) cycles (Carvalho, 2021).
2. Linked to the strategy

The PMS must be closely aligned with the organization's strategy. This alignment is critical, as it directly
impacts other key aspects of the PMS. For instance, indicators must be strategically linked to ensure their
relevance and appropriateness, as they are intended to measure the performance of objectives derived
from the organization's strategy.

Effective deployment of the PMS throughout the organization hinges on maintaining this strategic

connection. Top management should derive objectives directly from the strategy, and subsequent
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hierarchical levels should then derive their objectives from those set by top management. If this strategic
link is broken, the PMS may still be implemented, but it will likely focus on measuring and improving
objectives that do not align with the organization's strategic goals.

A dynamic PMS is essential to maintaining this strategic alignment over time. It must be adaptable,
allowing for updates when the organization's strategy or focus changes, ensuring that the PMS remains

a relevant and effective tool for driving performance in line with the organization's evolving priorities.
3. Effective communication

Effective communication is crucial for ensuring stakeholder involvement and successfully deploying a
PMS across an organization. A well-designed PMS, characterized by clarity and simplicity, facilitates
efficient communication, which in turn depends on appropriate data management.

Inadequate communication can lead to poor employee involvement and a lack of understanding of
indicators. This issue is often exacerbated by the system's complexity and difficulties in data collection,
analysis, and presentation. The more complex the PMS, the harder it becomes to maintain effective
communication. Conversely, communication becomes more straightforward when reliable and clear data
is available, enabling effective feedback to stakeholders.

To achieve effective communication within the PMS, objectives and indicators should be clearly and
consistently deployed throughout the organization, accompanied by regular updates on the status of these
indicators. Employees need to be aware of their performance metrics and understand how their actions
influence these indicators, either positively or negatively. Communication should be clear, simple, regular,
and formal (Franco & Bourne, 2003).

Strategies and objectives should be formally communicated to all relevant parties and can also be
displayed within the organization through signs and posters. Performance indicators should be
communicated as frequently as possible, utilizing methods such as team performance boards or digital

displays to keep everyone informed.
4. Deployment through the organization

Effective deployment of a PMS throughout the organization is crucial for securing stakeholder involvement
and establishing appropriate targets. This deployment must be closely linked to the organization's strategy
and supported by effective communication.

Successful deployment is key to mitigating or eliminating the barrier of lack of employee involvement.
This is achieved by systematically cascading objectives, indicators, targets, and actions across every level

and function of the organization (Behery et al., 2014; Franco-Santos et al., 2007; Stfiteska et al., 2016).
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By following a top-down approach, you ensure that all levels remain aligned with the organization's
strategic goals (Mettanen, 2005).

In the proposed model and methodology, this process is represented by a cycle in which the definition of
objectives, indicators, actions, and targets is repeated across all hierarchical levels. This cyclical approach
ensures that the deployment is comprehensive, reaching every part of the organization and remaining

firmly grounded in the organization's strategy.
5. Stakeholders involvement

Stakeholders encompass a wide range of parties with an interest in the organization, but for the PMS, the
primary focus is on top management and employees. Ensuring their involvement is critical to avoiding
disengagement from both groups.

Stakeholder involvement requires an effective deployment throughout the organization. A simple and clear
PMS is essential for fostering this involvement, as increasing complexity and ambiguity can lead to a
sense of disconnection from the system. Additionally, a culture of continuous improvement is a significant
enabler, encouraging stakeholders to engage with the system by focusing on performance enhancement
rather than assigning blame.

Linking performance to rewards is another powerful motivator for stakeholder involvement. When
stakeholders see a direct connection between their performance and tangible rewards, whether financial
or otherwise, they are more likely to understand and actively influence their performance indicators to
achieve the desired targets.

In the proposed model and methodology, stakeholder involvement is integrated through the deployment
cycle mentioned earlier, the connection between performance and rewards, and the emphasis on
maintaining a culture of continuous improvement. These elements work together to ensure that

stakeholders remain engaged and committed to the PMS.
6. Resources and training

Allocating the necessary resources and providing adequate training are critical for the effective
implementation and maintenance of a PMS. While this applies to all aspects of the PMS, it is particularly
crucial for data management. To manage data effectively and develop appropriate indicators, it is
essential to have personnel with the right training and expertise. This approach helps eliminate two major
barriers to PMS effectiveness: the lack of trained resources and the time and resources required for

proper implementation.
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Implementing and sustaining a PMS demands significant financial and human resources (Bahri et al.,
2017; Hudson Smith & Smith, 2007). It is essential that these resources are not only available but also
well-trained in the specific skills needed to implement, use, and maintain the PMS effectively (Tung et al.,
2011).

The operationalization of resource allocation and training must be tailored to the unique needs and
complexities of each organization. While the proposed model and methodology highlight the importance
of providing resources and training, they do not prescribe a specific approach, recognizing that the best

methods will vary depending on the organization's context.
7. Link performance to rewards

A PMS should link performance to rewards (Cocca & Alberti, 2010; Franco-Santos et al., 2007; Lee &
Lee, 2023; Lehtinen & Ahola, 2010; Stfiteska et al., 2016; Tung et al., 2011) as a way of ensuring
employee involvement and motivation to continuously improve and achieve the established targets. This
connection between performance and rewards serves as a powerful motivator, encouraging employees
to engage actively with the PMS and strive toward the organization's goals.

For this approach to be effective, however, it requires the careful and appropriate definition of targets.
The success of linking rewards to performance hinges on setting clear, achievable, and strategically
aligned targets for each hierarchical level and function within the organization.

The proposed model and methodology incorporate these principles, recommending that the linkage
between performance and rewards be established only after performance targets have been defined for
each level and function. This ensures that rewards are directly tied to meaningful and relevant

performance outcomes, reinforcing the overall effectiveness of the PMS.
8. Data management

Effective data management is essential for establishing accurate and relevant indicators within a PMS.
As a critical support infrastructure for the PMS (Franco-Santos et al., 2012), data management
encompasses the entire process of data acquisition, collection, sorting, analysis, interpretation, and
dissemination (Franco-Santos et al., 2007). These steps are crucial for calculating performance indicators
both accurately and in a timely manner.

To ensure the success of this process, it is necessary to have documented procedures, appropriate IT
tools, and well-trained resources. These elements work together to create a robust data management

system that underpins the reliability of the performance indicators.
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In the proposed model and methodology, data management is identified as the foundational support
process for performance indicators. This process relies on the appropriate IT tools, documented
procedures, and trained resources, which will be discussed in greater detail within the broader context of

the model.
9. Appropriate Information Technology (IT) tools

Appropriate IT tools are a fundamental requirement for effective data management within a PMS (Cocca
& Alberti, 2010; Ukko & Saunila, 2020). These tools are crucial for establishing an efficient information
system that ensures the timeliness, integration, aggregation, and accurate scope definition of the
information used to calculate performance indicators (Munir et al., 2012).

In the proposed model and methodology, IT tools are depicted as integral to data management and are
a prerequisite for generating reliable performance indicators. Simply put, indicators can only be developed
if the underlying data and tools facilitate their accurate calculation.

The suitability of IT tools will vary based on the specific needs and complexities of each organization.
Depending on these factors, the IT solutions may range from basic spreadsheet applications to

sophisticated, customized software tailored to the organization's unique requirements.
10. Documented procedures

Documented procedures are a crucial component of effective data management and are essential for
developing appropriate performance indicators within a PMS. Clear and well-documented processes
contribute to maintaining the simplicity and clearness of the system, ensuring that all stakeholders can
easily understand and engage with it.

To keep the PMS straightforward and accessible, all aspects related to process indicators, data collection
methods, and relevant information should be thoroughly documented (Cocca & Alberti, 2010; Franco-
Santos et al., 2012; Lehtinen & Ahola, 2010; Mettanen, 2005; Wouters & Wilderom, 2008). This practice
not only enhances the clarity of the system but also supports the accurate calculation and interpretation
of indicators.

In the proposed model and methodology, this requirement is represented within the "data and tools"
dimension and is considered a prerequisite for developing reliable indicators. A comprehensive
understanding of both data and indicators is critical, and therefore, each indicator should be meticulously

documented with the following information:

9 Identification Details: Including the indicator's name, decision center, time horizon, and reporting

period.
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9 Objectives and Drivers: Clearly outline the objectives associated with the indicator and the
underlying factors influencing it.

9 Potential Adverse Effects: Identify any possible negative consequences or unintended effects
related to the indicator.
Required Data: Specify the data necessary for the indicator's implementation.

9 Data Processing Methods: Detail the methods used to process the data for accurate indicator
calculation.

9 Visual Reporting: Utilize graphical representations to ensure that the indicator is communicated

clearly and effectively.

This comprehensive approach to documenting indicators aligns with the standards outlined in 1SO
22400:2014 (ISO/TC 184/SC5, 2014), ensuring that the PMS adheres to best practices and maintains

a high level of quality and transparency.
11. Appropriate indicators

Indicators play a crucial role in a PMS and must meet several key criteria to be effective. They should be
closely aligned with the organization's strategy, balanced, and fulfil other essential characteristics to
ensure their appropriateness and utility.

In the proposed model and methodology, indicators are addressed in the "indicators" dimension. This
dimension is achieved through the integration of various characteristics outlined in the model, such as
alignment with strategic objectives and balance. Indicators should derive from the strategic objectives
defined by the organization and be supported by robust data management practices to ensure their
accurate and timely calculation.

To ensure indicators are appropriate, they should possess several key characteristics. Recommendations
for effective indicators include frameworks such as SMART (Specific, Measurable, Attainable, Relevant,
Time-bound) (Kerzner, 2017) and ISO 22400:2014 (ISO/TC 184/SC5, 2014), which outlines a
comprehensive set of attributes: alignment, balance, supported, validity, quantifiability, precision, real-
time capability, predictiveness, actionability, traceability, relevance, correctness, completeness, clarity,
automation, consensus, documentation, comparability, understandability, and cost-effectiveness.
Indicators are fundamental to measuring performance within a PMS. They provide the basis for setting
targets and driving actions aimed at performance improvement. By meeting these criteria, indicators
ensure that performance measurement is both meaningful and actionable, ultimately guiding the

organization toward its strategic goals.
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12. Balanced (multidimensional indicators)

Indicators must be balanced, meaning they should be multidimensional to provide a comprehensive view
of performance (Baird, 2017; Behery et al., 2014; Cocca & Alberti, 2010; Munir et al., 2012; Naslund &
Norrman, 2019; Striteska et al., 2016; Tung et al., 2011; Ukko & Saunila, 2020). Achieving this balance
involves considering various dimensions, including financial vs. non-financial, leading vs. lagging,
efficiency vs. effectiveness, internal vs. external factors, and integrating indicators both vertically and
horizontally across different levels (Bahri et al., 2017; Franco-Santos et al., 2007; Pedersen & Sudzina,
2012).

Maintaining this balance also requires mapping and documenting the influence of each indicator on
overall performance and understanding how indicators interact with each other—whether their effects are
positive or negative.

The proposed model and methodology address this balance by incorporating it into the "indicators"
dimension. This integration ensures that the process of defining indicators considers these

multidimensional aspects, providing a more holistic approach to performance measurement.
13. Appropriate target definition

Appropriate targets definition requires appropriate indicators and effective deployment of the PMS across
the organization. This alignment is crucial for linking performance to rewards and enhancing stakeholder
involvement.

Appropriate target definitions are essential for setting objective performance criteria (Neely et al., 2000).
They involve establishing performance targets that both the organization and individuals strive to achieve
(Baird, 2017; Choong, 2014; Cocca & Alberti, 2010; Franco-Santos et al., 2007; Lee & Lee, 2023; Ukko
& Saunila, 2020).

In the proposed model and methodology, this concept is integrated within the "indicators" dimension.
Targets should be defined only for indicators that have already been established and for specified time
periods.

Targets must be clear and attainable to provide direction and purpose. This clarity empowers stakeholders
to direct their efforts effectively toward achieving shared goals and reinforces their engagement with the

PMS.
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14. Simple system

Simplicity in a PMS is crucial for ensuring stakeholder involvement and effective communication. The
complexity of the system can hinder the effectiveness of the communication to employees, thereby
jeopardizing their involvement.

A PMS should be simple to understand, use (Cocca & Alberti, 2010; Ghalayini & Noble, 1996; Jonsson
& Lesshammar, 1999), and maintain (Cocca & Alberti, 2010; Yang et al., 2015). Simplicity in all aspects
of the PMS is important because increased complexity will require more resources for management and
maintenance, which can hinder the PMS effectiveness (McCunn, 1998).

The proposed model and methodology emphasize this principle across all dimensions of the PMS. It
advocates for maintaining simplicity to enhance the overall effectiveness of the system. This is particularly
critical when defining indicators, where focusing on a limited number of key performance metrics aligned

with strategic objectives ensures clarity and manages complexity.
15. Clear system

A clear system is essential for effective communication and stakeholder involvement. When a PMS is
clear, it becomes easier to communicate and understand, which enhances user engagement and ensures
that stakeholders remain involved. The appropriateness of indicators plays a key role in achieving clarity.
When indicators are relevant and well-defined, stakeholders can easily understand what is being
measured, how it is measured, where it is measured, and why it is measured (Zairi, 1994).

The PMS should be explicitly defined with a clear purpose (Cocca & Alberti, 2010; Striteska et al., 2016),
and roles and responsibilities should be clearly assigned (Cocca & Alberti, 2010). Ambiguity in the PMS
can lead to misalignment with its intended use and may result in failure. It can also cause confusion
among employees, reducing their involvement due to a lack of understanding.

The proposed model and methodology incorporate this need for clarity as a fundamental characteristic
across all dimensions of the PMS. The approach emphasizes striving for maximum clarity to ensure the

system is effectively implemented and understood.
16. Dynamic (updatable)

A PMS must be dynamic and updatable to ensure ongoing alignment with the organization's strategy. It
should be capable of adapting to changes in both internal and external circumstances (Ghalayini & Noble,
1996; Jonsson & Lesshammar, 1999; Lehtinen & Ahola, 2010; Neely et al., 2000; Stiiteska et al., 2016;
Striteska & Svoboda, 2012), maintaining its relevance over time (Hudson Smith & Smith, 2007). Regular

evaluation is necessary to confirm that the PMS remains current and effective (Cocca & Alberti, 2010).
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To be dynamic, a PMS should exhibit the following traits (Suwignjo et al., 2000):

9 Sensitivity to Change: It should be responsive to shifts in both the internal and external
environments of the organization.

9 Objective Review and Reprioritization: The system must allow for the review and adjustment of
internal objectives in response to significant changes.

9 Implementation of Changes: It should facilitate the modification of objectives and priorities to
ensure continuous alignment with the organization’s evolving strategy.

9 Sustained Improvement: The system must ensure that performance improvements are

maintained over time.

A dynamic PMS supports regular review and updates to stay aligned with strategic changes, ensuring that
performance measurement evolves with the organization’s needs.

The proposed model and methodology incorporate this dynamic characteristic as a core element across
all dimensions of the PMS. This means that any changes in the organization that necessitate updates will
prompt a review and potential revision of the PMS. This dynamic trait is also present in the question if

the PMS is updated, if not it should be reviewed completely from the top down.

6.5.4 Evaluation of the PMS in an organization

When comparing the proposed model and methodology with the PMS implemented in the organization
through a questionnaire, the results presented in Appendix C were obtained. Additionally, the responses
were analysed to determine whether they were influenced by factors such as respondents' education
level, gender, work shift, department, or role within the company (employees, middle management, and
top management). The results of this analysis are shown in Appendix D.

The analysis revealed that the responses were dependent on the following factors:

Education level: 55% of the questions
Gender: 0% of the questions

Work shift: 28% of the questions
Department: 11% of the questions

= =4 4 4 -

Role within the company: 6% of the questions

Notably, respondents with a basic level of education and those working shifts (A or B) were more likely to
classify several questions as "disagree" or "completely disagree." This trend was particularly evident in

questions 1, 5, 6, 7, 10, 12, 14, 16, 17, and 18. These questions highlight key features of the proposed
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PMS model and methodology, such as effective deployment through the organization, effective
communication, and the system's simplicity, clarity, and dynamism.

These findings suggest a lack of involvement from employees with a basic education and working in shifts,
many of whom are production operators. The failure to effectively deploy the PMS through the organization
has led to their disengagement, as indicated by their perception that communication within the system is
ineffective, and the PMS itself is not functioning in an effective manner. Furthermore, there is a
widespread perception that the PMS lacks simplicity and clarity, which may be a critical factor contributing
to the disengagement of employees with lower levels of education, as these characteristics are essential
for their understanding and use of the system.

Overall, the organizational PMS is perceived as ineffective, primarily because it lacks several essential
characteristics outlined in the proposed model and methodology for an effective PMS. This lack of key
features, including clarity and simplicity, is likely a major contributor to the low level of employee

involvement.

6.6 Summary and conclusion

The objective of this study was to develop and present an effective PMS model, drawing on insights from
previous research conducted by the authors. The PMS model is introduced along with an associated
methodology, with its effectiveness assessed in terms of its ability to eliminate or mitigate the main
barriers to PMS effectiveness. This assessment includes a comparison with existing models, as well as
an evaluation against the current PMS of an organization through a questionnaire distributed across
various hierarchical levels and departments.

The proposed model is based on key characteristics of PMS effectiveness, which are organized into four

dimensions:

9 Culture: Stimulates continuous improvement, linked to the strategy, effective communication,
and deployment throughout the organization.

9 People: Stakeholders involvement, resources and training, link performance to rewards.
Data and Tools: Data management, appropriate IT tools, documented procedures.

Indicators: Appropriate indicators, balanced, appropriate target definition

Certain characteristics, such as simplicity, clarity, and dynamism, were recognized as essential across
all dimensions of the PMS. The model's design and implementation process begins with fostering a

culture of continuous improvement, establishing a well-defined strategy, and ensuring effective
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communication—prerequisites for top management setting clear objectives. Following this, appropriate
and balanced performance indicators should be defined, supported by an efficient data management
process that includes appropriate IT tools, resources and training, all documented in formal procedures.
Once indicators are established, actions that positively influence these indicators should be identified,
and performance targets should be set for specific time periods. These targets should be linked to
rewards, acting as an enabler of stakeholders involvement. This process should be repeated across all
hierarchical levels, starting with the definition of objectives. Additionally, the entire process should be
revisited whenever there are significant changes in the internal or external environment, ensuring that the
PMS remains updated and aligned with the organization's strategy.

When evaluated using the methodology of Cunha et al. (2024a), the proposed model achieved a
classification of 92%, significantly outperforming other PMS models previously assessed in the study by
Cunha et al. (2024a).

Furthermore, by applying the proposed model and methodology for an effective PMS to assess an existing
system within an organization, using a questionnaire distributed to multiple employees, it was possible to
identify critical gaps in the organization's PMS. Several essential features of the proposed PMS model
were missing in the organization’s current system, rendering it ineffective in the eyes of its own
employees.

In conclusion, the presented model and methodology offer valuable insights for managers and employees
involved in designing, implementing, and maintaining an effective PMS. However, further real-world

testing in organizations is necessary to fully validate the proposed solution.
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6.8 Appendix

Appendix A

Appendix B

Table 1. Legend of the flowchart symbols
Symbol Meaning

Input/Output

( ) Start/End

Process

Sub Process

Document

Annotation

<> Decision

Table 2. Questions in the questionnaire (Authors’ own work)

Question

The PMS of the organization is effective?

The PMS improved since the last questionnaire?

The company culture stimulates continuous improvement?

The PMS is linked to the organization strategy (objectives, indicators, targets)?

The communication system is effective?

The deployment of the PMS through the organization is effective?

The stakeholders are involved (top management and employees)?

The resources and training necessary exist?

The performance is linked to rewards?

The appropriate IT tools exist?

The procedures associated with the PMS are documented?

The indicators are appropriate?

The indicators are balanced?

The system is simple?

The system is clear?

The system is dynamic?
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Fig. 1. Likert classification of the existence of the characteristics in the organization (Authors’ own work)
Appendix D
Table 3. Questionnaire chi-square hypothesis results and p-value (Authors’ own work)
Question Education Gender Shift Department Role
The PMS of the organization is effective? H1(0,007) HO(0,590) H1(0,034) H1(0,033) H0(0,177)
The PMS improved since the last questionnaire? HO0(0,502) H0(0,960) H0(0,722) HO(0,378) H0(0,258)
The company culture stimulates continuous improvement? HO(0,356) H0(0,955) H0(0,304) HO(0,987) HO(0,468)
The PMS is linked to the organization strategy? HO(0,659) H0(0,527) H0(0,538) HO(0,616) HO0(0,934)
The communication system is effective? H1(0,022) H0(0,720) H0(0,250) H0(0,237) H0(0,210)
The deployment of the PMS through the organization is effective? H1(0,049) H0(0,927) H0(0,242) HO(0,354) H0(0,319)
The stakeholders are involved (top management and employees)? H1(0,031) H0(0,772) H0(0,059) HO(0,133) HO(0,469)
The resources and training necessary exist? HO0(0,066) HO0(0,442) HO(0,241) HO0(0,548) HO(0,119)
The performance is linked to rewards? H0(0,068) HO(0,513) HO(0,283) HO0(0,268) HO(0,551)
The data management system is effective? H1(0,010) H0(0,488) H1(0,033) H1(0,040) HO0(0,131)
The appropriate IT tools exist? H0(0,124) HO(0,527) HO(0335) HO0(0,452) HO(0,516)
The procedures associated with the PMS are documented? H1(0,040) H0(0,867) H0(0,100) HO(0,418) H0(0,872)
The indicators are appropriate? HO0(0,052) HO0(0,426) HO0(0,087) HO0(0,123) HO(0,768)
The indicators are balanced? H1(0,039) HO(0,476) HO(0,099) H0(0,104) HO(0,355)
The target definition is appropriate? HO(0,090) H0(0,948) H1(0,033) HO(0,600) H1(0,049)
The system is simple? H1(0,023) HO(0,931) HO(0,107) H0(0,299) HO(0,568)
The system is clear? H1(0,008) HO(0,857) H1(0,018) H0(0,314) HO(0,365)
The system is dynamic? H1(0,008) HO(0,931) H1(0,046) HO0(0,808) HO0(0,243)
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7. CONCLUSOES E TRABALHO FUTURO

Neste capitulo sédo apresentadas as conclusdes relativamente ao trabalho desenvolvido, bem como

oportunidades para investigacoes futuras.

7.1 Conclusoes

A medicao de desempenho é um fator fundamental para a melhoria continua das organizacdes, pois
permite identificar areas que necessitam ser melhoradas, criando uma base de comparacao e avaliacao
para a melhoria. O Sistema de Medicdo de Desempenho / Performance Measurement System (PMS) de
uma organizacao tem de ser eficaz para permitir uma adequada medicdo e monitorizacdo de
desempenho e consequentemente servir como base para a melhoria continua.

O objetivo desta investigacao foi o desenvolvimento de um modelo e metodologia para a implementacéo

de um sistema de medicao de desempenho, apoiando-se em 2 perguntas de investigacao:

1. Quais os principais fatores que dificultam a implementacao, uso e manutencao de um sistema
de medicao de desempenho numa organizacao?
2. Como pode ser alcancada a melhoria da implementacao, uso e manutencao de um sistema de

medicao de desempenho?

De forma a dar resposta a primeira pergunta de investigacao, foram identificadas 19 barreiras a eficacia
de um PMS através de uma revisao sistematica de literatura, conforme apresentado no capitulo 2. Essas
barreiras sao: cultura de culpabilizacao; sistema pouco claro; sistema complexo; falta de recompensas
de desempenho; excesso de indicadores; indicadores inapropriados; falta de ligacdo a estratégia
organizacional; falta de envolvimento da gestao de topo; falta de uso para a melhoria; falsas expectativas;
falta de recursos com formacéao; falta de compreensdo dos indicadores; problemas na definicdo de
objetivos; sistema de comunicacao ineficaz; falta de equilibrio de indicadores; ferramentas Tl (Tecnologia
da Informacao) inapropriadas; falta de envolvimento dos colaboradores; tempo e recursos requeridos;
dificuldades em recolher, analisar e apresentar dados. Foi também possivel verificar que as relacdes
entre estas barreiras sao complexas, existindo varios relacionamentos causa-efeito, podendo a falha de
um PMS ser causada por uma ou por uma combinacao de varias destas barreiras.

Adicionalmente, foi possivel verificar as percecbes da existéncia destas barreiras numa organizacao,
conforme apresentado no capitulo 3. Foi possivel identificar quais as barreiras para as quais existia uma
maior percecao da sua existéncia, sendo também possivel verificar que essas percecdes variam

consideravelmente de acordo com as categorias a que as pessoas pertencem, nomeadamente o seu
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nivel hierarquico. Isto permite aferir que a eficacia de um PMS nao se traduz da mesma forma para todos
0s niveis hierarquicos de uma organizacao, sendo algumas barreiras mais evidentes para uns niveis
hierarquicos do que para outros.

Para responder a segunda pergunta de investigacdo, foram identificados os modelos PMS existentes e
foi analisada a sua capacidade para mitigar ou eliminar as barreiras a eficacia de um PMS, conforme
apresentado no capitulo 4. Apesar de nao ter sido encontrado nenhum PMS que solucionasse todas as
barreiras, foi possivel identificar caracteristicas comuns de diferentes PMS com capacidade de combater
barreiras comuns. Enquanto foram identificadas barreiras que os PMS existentes sdo capazes de eliminar
ou mitigar, outras, como cultura de culpabilizacao, falta de recursos com formacao, falta de recompensas
de desempenho, e sistema de comunicacdo ineficaz, ndo foram abordadas de maneira eficaz por
nenhum dos PMS analisados. Desta forma foram identificadas lacunas nos PMS existentes, que foram
tidas em conta no desenvolvimento de um novo modelo.

De modo a responder a segunda pergunta de investigacao foram também identificadas, através de uma
revisdo sistematica de literatura, as principais caracteristicas para um PMS eficaz (capitulo 5), sendo

organizadas em 4 dimensdes:

9 Cultura: estimula melhoria continua; ligacado a estratégia da organizacdo; comunicacao eficaz;
desdobramento pela organizacao.

9 Pessoas: envolvimento das partes interessadas; recursos e formacao; ligacdo de desempenho a
recompensas.

9 Dados e ferramentas: gestdo de dados; ferramentas Tl apropriadas; procedimentos
documentados.

9 Indicadores: indicadores apropriados; indicadores balanceados; definicdo apropriada de

objetivos.

Certas caracteristicas como, simplicidade, clareza e dinamismo foram identificadas como essenciais
para todas as dimensbes de um PMS. Essas caracteristicas possuem relacdes de interdependéncia
complexas, podendo ser de “habilitacédo”, quando uma caracteristica possibilita outra, ou de “requisito”,
guando uma caracteristica é necessaria para que outra exista.

Com base no reconhecimento obtido e de forma a concluir a resposta a segunda pergunta de investigacao
foi possivel desenvolver um modelo de PMS potencialmente mais eficaz dos que os existentes na
literatura, bem como a respetiva metodologia de implementacao, que sdo apresentadas no capitulo 6.
O processo de design e implementacao do modelo comecga com a promocao de uma cultura de melhoria

continua, o estabelecimento de uma estratégia bem definida e a garantia de uma comunicacao eficaz -
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pré-requisitos para que a gestdo de topo defina objetivos claros. Em seguida, é fundamental definir
indicadores de desempenho adequados e equilibrados, apoiados por um processo eficiente de gestdo de
dados que inclua ferramentas de TI apropriadas, recursos e formacdo, todos documentados em
procedimentos formais.

Uma vez estabelecidos os indicadores, devem-se identificar acdes que influenciem positivamente esses
indicadores, e definir metas de desempenho para periodos especificos. Essas metas devem estar
vinculadas a recompensas, atuando como facilitadoras do envolvimento das partes interessadas. Esse
processo deve ser repetido em todos os niveis hierarquicos, comecando pela definicdo de objetivos. Além
disso, é importante revisitar o processo sempre que houver mudancas significativas no ambiente interno
ou externo, garantindo que o sistema de medicao de desempenho permaneca atualizado e alinhado com
a estratégia organizacional.

O trabalho apresentado permitiu o desenvolvimento de um modelo de PMS potencialmente mais eficaz
do que os existentes na literatura, assim como da respetiva metodologia de implementacao, que deverao
facilitar a criacéo, utilizacdo e manutencdo de um PMS, evitando as barreiras mais comuns a eficacia. A
principal limitacado deste estudo reside na falta de validacdo do modelo e da metodologia em organizacdes

reais.

7.2 Trabalho futuro

Como recomendacdes de investigacdo futura, sugere-se a validacdo do modelo e metodologia
apresentados em contexto real. Para isso sugere-se a aplicacdo do modelo e metodologia no
desenvolvimento, uso e manutencdo de um PMS em diferentes organizacdes. Antes dessa etapa, €
essencial realizar um diagnostico ao PMS da organizacado, bem como das percecdes das pessoas sobre
a existéncia das principais barreiras a eficacia do PMS na organizacao. Para esse fim, poderao ser
utilizadas as metodologias de classificacao da capacidade de um PMS eliminar ou mitigar as barreiras,
conforme apresentado no terceiro artigo (Cunha et al., 2024a), bem como os métodos de entrevistas e
questionarios descritos no segundo artigo (Cunha et al., 2024d), respetivamente. O diagnostico destas
duas componentes devera ser repetido apos o desenvolvimento, utilizacdo e manutencao do PMS de
acordo com o modelo apresentado, de forma a aferir a eficacia do modelo e metodologia em ambiente

real.
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