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ARTICLE INFO ABSTRACT

Handling Editor: Panos Seferlis Digital transformation can contribute to the increasing circular economy in organizations, facilitating their
adherence to the economic, social, and environmental pillars of sustainability and, therefore, to the Industry 5.0

Keywords: paradigm. In this context, this work proposes a framework for holistically addressing these themes with tools

Circular economy (circularity indicators and technological resources) to assist organizations in the manufacturing sector that aim to

Digtl rransformarion adopt circular processes with a focus on the pillars of sustainability. To elaborate the framework, the SODA

?imgd:mmm (Strategic Options Development and Analysis) method was applied to explore, with the help of the interviewed
Industry 5.0 specialist, the complexities of the problem studied, enabling the identification of 7 important issues or di-
Srategic options Development and analysis mensions on the path to circularity. To shape the framework, 7 experts were interviewed (one for each
(S50DA). dimension) to validate and classify the circularity indicators (prospected in the literature and added by them),

correlating them to the spheres of sustainability and digital transformation technologies. The results of the
framework analysis showed that achieving circularity demands the consideration of the following factors: the
circularity of energy aiming at its efficiency, circularity of inputs for better use of resources, investments in
circularity for process optimization, establishment of new circular businesses taking advantage of the good ex-
periences obtained, circular and non-circular supply chain integration, compliance and governance for circu-
larity meeting the expectations of stakeholders and the relevance of feasibility studies to technical, economic and
environmental to implement circularity of product components.
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* Aumento de incertezas e constantes mudancas exigem resiliéncia das organizacoes.

* Importante o planejamento para lidar com possiveis interrup¢cdes em toda a cadeia de valor.
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* Tecnologias e metodologias digitais (simulacdes e modelagem aprimorada por |IA) podem ajudar a
identificar caminhos alternativos ideais em caso de interrupc¢ao.
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* A escala e arepeticao versus transformacao digital e disrupcao.
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g@ [7 * Objetivos antifrageis para prosperar em ambientes incertos.
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N * O valor da resiliéncia incorporada ao sistema que pode abracar a mudanca e usa-la para
~ melhorar.
\ e Aimportancia das tecnologias.
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* A Tecnologia ndo € uma coisa, mas um meio.

* N3o se trata apenas de automatizar fabricas, mas transformar industrias inteiras por meio da
integracao de tecnologias.

* O papel das tecnologias. Exemplo: Gémeos Digitais para visualizacao simultanea de bens fisicos e
informacgdes virtuais de produtos.
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Uso da criatividade e inteligéncia humanas
em associacao com maquinas e sistemas
de producao avan¢cados no ambiente de

tecnologias digitais de ponta

i an' N Versatilidade para lidar com novos
I
\ ‘. 5 conhecimentos, habilidades necessarias e /
\ 4
Ve o com tecnologias em constante inovagao e

aperfeicoamento
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