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ABSTRACT 

 Sustainability became a trend topic for business strategy, and companies are 

considering it as a central concern, enforcing activities that affect positively the environment 

and the society besides economic performance. Corporations began to speak on sustainability 

and invest resources to build internal capacity on sustainability due the increasing 

environmental stress, which generated risks and cost. This is already changing the competitive 

landscape, forcing companies to change their way of thinking about products, technologies, 

processes and business models. Companies invest on sustainability triggered by different 

reasons, like external pressures, seeking for economic performance, and environmental 

performance improvement. A company can achieve benefits by pursuing sustainable processes 

or sustainable products, projects regarding sustainable development influence the whole 

company, forcing companies to pursuit a sustainable supply chain. Collaboration between 

parties became essential for the generation of value and Information Technology is the main 

tool to allow collaboration, manage data, and promote the best practices; information systems 

are powerful enabling tools to respond social, cultural, and legislative pressures regarding 

sustainable concerns. The present study aims to understand at what level information 

technology leverage sustainable supply chain management performance. To analyze that, 

twelve qualitative interviews were conducted with IT, HRM and Supply Chain managers from 

seven different companies. Based on the multi-cases analysis this study provides evidence that 

information technology plays an extremely important role within the companies’ supply chains, 

generating positive results for the company, leveraging sustainable development. The main role 

of information technology relies on the integration of the companies' areas, orchestrating the 

processes, collecting and analyzing data. Finally is possible to infer that technology brings great 

performance gains in processes, especially on manufacturing and logistics area, optimizing 

resources, reducing errors and waste, in the short term, the impact of technology on the supply 

chain is most noticeable in the environmental sphere of sustainability. However, the analyzed 

companies have not yet reached a maximum degree of maturity in the process of digitalization, 

existing possibility to evolve in the use of technology to make smarter processes. 

 

 

KEY WORDS: Sustainability, Supply Chain Management, Information Technology, 

Performance. 



 

 

RESUMO 

 A Sustentabilidade se tornou um tema de extrema relevância para a gestão estratégica 

e as empresas colocaram o tópico no centro das decisões estratégicas, estimulando atividades 

que afetam positivamente o meio ambiente e a sociedade, além da performance econômica. As 

empresas começaram a abordar o tema da sustentabilidade e investir internamente no 

desenvolvimento de habilidades sustentáveis, devido ao crescente estresse ambiental que gera 

um aumento no risco e no custo dos negócios. A sustentabilidade já alterou o cenário de 

negócios, forçando as empresas a repensar seus produtos, processos, tecnologias e modelos de 

negócios. Os motivadores para a prática sustentável variam de empresa para empresa, podendo 

ser pressões externas, busca de performance econômica ou melhoria da performance ambiental. 

Uma empresa pode alcançar benefícios buscando processos ou produtos sustentáveis e os 

projetos de desenvolvimento sustentável influenciam a companhia como um todo, forçando-as 

a buscar uma gestão sustentável da cadeia de suprimentos. Colaboração entre os elos da cadeia 

se tornou essencial para a geração de valor e a tecnologia da informação é a principal ferramenta 

para viabilizar a colaboração e gestão de dados para promover as melhores práticas; sistemas 

de informação são poderosas ferramentas de suporte para uma empresa responder a pressões 

sociais, culturais e legislativas. O presente estudo buscou entender em qual nível a tecnologia 

da informação impulsionou resultados sustentáveis na gestão da cadeia de suprimentos. Foram 

feitas doze entrevistas qualitativas com gestores das áreas de TI, RH e operações, de sete 

empresas diferentes. Baseado na análise de casos múltiplos, é possível inferir que a tecnologia 

da informação desempenha um importante papel na gestão das cadeias de suprimentos das 

empresas, gerando resultados positivos no desenvolvimento sustentável. O principal papel da 

tecnologia da informação recai sobre a integração das áreas da companhia, orquestrando os 

processos e coletando e analisando dados. Finalmente, é possível afirmar que a tecnologia 

promove grandes ganhos na performance dos processos, principalmente nas áreas de operações 

e logística, reduzindo erros e desperdício; no curto prazo a tecnologia exerce influência maior 

na performance ambiental dentro de uma cadeia de suprimentos; no entanto, as empresas 

analisadas ainda não atingiram um grau máximo de maturidade no processo de digitalização, 

sendo possível evoluir no uso de tecnologia para processos mais inteligentes.  

 

 

PALAVRAS CHAVE: Sustentabilidade, Gestão da Cadeia de Suprimentos; Tecnologia da 

Informação, Performance. 
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1 – Introduction  

1.1. Topic 

 Recently, sustainability became a trend topic for business strategy, and companies are 

considering it as a central concern, but before going deep in the implications of today’s 

companies policies regarding this topic, is important to understand its roots. Sustainability 

development was defined as “development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs” in 1987 at the 

Brundtland report (BRUNDTLAND, 1987). Further, scientist on this field defined sustainable 

development by interlocking three goals: environmental, economic, and social. This is usually 

referred as the Triple Bottom Line (TBL). Those new definitions also enforces that the long-

term profitability and existence is reached by enforcing activities that affect positively the 

environment and the society besides economic performance. (CHOFREH et al., 2014; 

MONTIEL; ANTOLIN-LOPEZ; GALLO, 2018; PORTER; KRAMER, 2006).  

Big corporations began to speak on sustainability and invest resources to build internal 

capacity on sustainability due the increasing environmental stress, that generated risks and cost, 

with the further possibility to break business growth (PINO et al., 2017).  The search for 

sustainability is already changing the competitive landscape, which forces companies to change 

their way of thinking about products, technologies, processes and business models 

(GEISSDOERFER et al., 2017). Companies invest on sustainability triggered by different 

reasons, like external pressures (regulation, market and society), seeking for economic 

performance; and environmental performance improvement (SEURING; MÜLLER, 2008). 

 A company can achieve benefits by pursuing sustainable processes or sustainable 

products, sustainable value can be created by developing internal processes or external 

activities, for this reason projects regarding sustainable development influence the whole 

company’s supply chain, emerging the term “sustainable supply chain”. In sustainable supply 

chains, the need for cooperation between partners is much greater and the generation of value 

in organizational relations depends on aspects of collaboration between parties. Information 

systems, in this context, is a powerful tool to allow collaboration and promote the best practices; 

because of that, IS are pointed by CEOs as an enabling tool to respond social, cultural, and 

legislative pressures regarding sustainable concerns (LOESER et al., 2017; MILSTEIN; HART, 

2004; SEURING; MÜLLER, 2008; YANG et al., 2017).   
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1.2. Research Question 

 Based on strong market and academic concepts, the research question seeks to unite the 

themes of sustainability, supply chain management and the influence of information technology 

on these concepts. It is possible to find studies of great relevance linking sustainability and 

supply chain; technology and supply chain; or technology and sustainability. Although there 

are some studies joining the three parts there are still some gaps to analyze, so the following 

research question was defined: 

 “At what level information technology leverage sustainable supply chain management 

performance?” 

1.3. Justification 

 A company sustainability capability is its capacity to effectively coordinate many 

complex human and non-human resources to achieve sustainable goal, deliver sustainable 

values to its stakeholders and get sustained competitive advantage. Specifically the human 

resource management, supply chain management and IT resources are critical to develop 

sustainable capacities. While IT can increase companies’ operations by optimizing resources, 

reducing errors, reducing waste, and even reusing raw materials; IT can positively influence 

HR management in many ways, like improving companies’ proficiency to recruit and giving 

scale to corporate capacitation with online platforms (BENITEZ-AMADO; LLORENS-

MONTES; FERNANDEZ-PEREZ, 2015; DAO; LANGELLA; CARBO, 2011).   

 Information technology and information systems are important tools to support 

sustainable supply chain management practices, bringing benefits for the focal company, 

suppliers and customers; influencing operational, financial and environmental performance 

(FIORINI; JABBOUR, 2017); based on this proposition, is possible to emphasize the need to 

study, in real cases, the role of IT resource’s and its contribution to develop sustainable 

capabilities. 

1.4. Objectives 

The main aim of this paper is to study how technology influences supply chain 

management and its sustainable outcomes. In this sense, the objective of the research is to 

understand at what level information technology can leverage the sustainability performance of 

studied companies by improving theirs sustainable supply chain management, and reach some 

theoretical contributions regarding the impact of technology in sustainable supply chain 

management. In addition to that, the present study also aims to get some insights on how 
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technology can help companies to develop clean capabilities and processes that contribute to 

social and environmental problems in a long-term view. To achieve this objective the following 

topics will be analyzed: 

 How information technology influences a company's processes? In the current 

context, how dependent is a company on information systems? 

 At what level do information systems, specific data analysis systems, 

automation and other technologies contribute to process optimization, 

flexibility, quality and new product creation? What are the key technologies that 

a company seeks in its processes and which areas of the company are affected. 

 What actions in the IT governance context do companies prioritize and what are 

the desired objectives? Are there any concerns about information security in the 

processes performed within a company, availability and full operation of 

information technologies and durability of the entire system deployed in these 

corporations? 

 What are the motivators for a company to invest in technology? Does the pursuit 

of sustainability contribute to companies seeking more technology? 

 Does information technology improve the use of raw materials and reduce waste 

along the supply chain, positively affecting a company's environmental 

management? Do companies already have investments in technology to develop 

sustainable products? 

 Are different areas of a business connected, generating and exchanging data to 

work collaboratively? Among the different players in the supply chain, what is 

the level of transparency and visibility of information? Do parties collaborate? 

 What are the main barriers to technology adoption within a company? 

Technically, are people ready for technological advancement? Culturally, are 

businesses and people open to digital transformation? 

To achieve the objectives of this study, a careful literature review was developed on the 

topics of information technology, supply chain management and sustainability. The literature 

review took into consideration the main studies of these themes, with strong zeal for the 

academic contribution of the studies and the updating of the contents.  

 

 



17 

 

2 – Literature Review 

2.1. Sustainability in the center of business decisions 

Along the last four decades, many international conferences discussed the importance 

of sustainability for business and political decisions, but the Brundtland Commission in 1987 

is considered as the formal start for linking environmental issues to economic development and 

social responsibility. United Nations World Commissions on Environment and Development 

defines sustainability as the need to maintain an ecological balance, prevent the exploitation of 

resources and respect for the environment. Nowadays it is possible to infer that sustainability 

is a main concern for academic and the business world, showing the importance to research 

more about the topic (CAMPAGNA; GUEVARA; LE, 2017; CHOFREH; GONI; KLEMEŠ, 

2018a; GONI et al., 2015). Despite the importance of this topic in recent years, before the 1980s 

sustainability was not deeply discussed and was not considered by companies for building 

theirs’ strategies. Nowadays sustainability became a trend topic for business strategy, and 

companies consider this topic as a central concern for its strategy. Sustainability management 

education and environmental sustainability expanded significantly in recent years, becoming 

an important topic in business schools and universities around the world (MONTIEL; 

ANTOLIN-LOPEZ; GALLO, 2018).       

2.1.1. Sustainability gaining power along the time 

 The formal beginning of sustainability agendas on governments and corporations is the 

1980s with several policy documents such as the World Conversation Strategy and the 

Brundtland report that initiate addressing new policies for sustainability. In the 1990s, the 

National Research Council’s Our Common Journey report stated the importance of scientific 

discipline to deal with the challenges and opportunities of sustainable development 

(BRUNDTLAND, 1987; CHOFREH et al., 2014). 

 Sustainability development was defined as “development that meets the needs of the 

present without compromising the ability of future generations to meet their own needs” in 

1987 at the Brundtland report. Further, scientist on this field defined sustainable development 

by interlocking three goals: environmental, economic, and social. This is usually referred as the 

Triple Bottom Line (TBL). Those new definitions also enforces that the long-term profitability 

and existence is reached by enforcing activities that affect positively the environment and the 

society besides economic performance (CHOFREH et al., 2014; PORTER; KRAMER, 2006). 
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Recently, the approach for sustainable development has switched a lot. At the beginning 

of 2000s climate change was the main topic on the boardroom of big companies, nowadays the 

idea of business growth based on consumption is the new “elephant in the corporate 

boardroom”. This approach change happened because studies showed that the planet is already 

close to its capacity on provide (BJØRN et al., 2017). By continuing doing business as usual 

(based on more people consuming more goods), consumption will grow environmental stress, 

pose increasing business risks and cost, and further on brake business growth. For this reason, 

many CEOs began to speak on sustainability, and many big corporations invested resources to 

build internal capacity on sustainability (PINO et al., 2017).   

The Sustainable Development Goals was only possible by the support of big 

corporations and it is an acceptation to the challenge of delivering growth in societal well-being 

while staying within the limits of the planet’s resources. The achievement of this challenge 

force companies not only to change their product design or their supply chains, but also to 

change their business model. New business models have been developed to find new ways of 

selling the services for the products instead of the product itself, meeting consumers’ needs in 

different ways. Only changes on business models will deliver shareholder value and enable 

business to thrive by serving markets of the future within the limits of the planet’s resources. 

This change is a complex shift in business relations because it worked so well financially in the 

past and it challenges the traditional business model, which have strong root on people’s culture. 

Companies are now growing its interest on sustainability issues because by doing the math is 

possible to understand that current dependency on natural resources do not meet the limits of 

the planet and the expected goal. After realize that, important corporations are taking the 

leadership and using theirs influence to change entire business models centered on the 

environment (PINO et al., 2017).      

2.1.2. Creating Sustainable Value, Competitive Advantage and Sustainability as a Key 

Innovation Factor 

A company can achieve many benefits by pursuing sustainable processes and 

sustainable products. Thinking about immediate actions, companies can seek to create 

sustainable value by focusing on aspects of performance that are specifically internal, such as 

reducing resource use, thereby reducing costs, reducing input to the supply chain, and 

organizational risk. In addition, this process can increase sales and allow companies to create 

new businesses (MILSTEIN; HART, 2004; NIDUMOLU; PRAHALAD; RANGASWAMI, 

2009). Taking the technological dilemma as an example, in this strategy would fit what is called 
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Green IT, that refers to focus on decreasing environmental effects of the manufacturing, 

operation, and disposal of IT equipment and infrastructure (DAO; LANGELLA; CARBO, 

2011; LOESER et al., 2017).     

Keeping the focus on the short term, organizations can also include stakeholders outside 

the company, such as suppliers, customers, communities and the media, culminating in 

increasing their reputation and legitimacy that have a major impact on the value created for the 

shareholder. In the long-term, organizations can seek internal development to create sustainable 

products and services that contribute to innovation and repositioning. Thus, shareholder value 

creation depends on the company's ability to creatively destroy its capabilities in favour of 

tomorrow's innovations. Finally, looking at the long term, but externally, it is important that the 

company has credible expectations of future growth, as this is key to generating shareholder 

value (MILSTEIN; HART, 2004). Applying sustainable concepts to companies’ strategy 

implies in immediate changes and the value will be quickly generated by improving community 

relations, legitimacy and brand reputation (DE MENEZES; WINCK; DIAS, 2010). According 

to this line of research, the role of science, technology and innovation has a greater power on 

leverage social inclusion and environmental resilience than demographic control and 

consumption reduction (GEISSDOERFER et al., 2017).  

  According to Seuring and Müller (2008) in a sustainable supply chain the need for 

cooperation between partner companies is much greater, this creates numerous competitive 

advantages, which result in a great generation of value for the shareholder. According to Brito 

and Berardi (2010, p.163) "The generation of value in organizational relations depends on 

aspects of collaboration between the parties, in addition to control relationships, extrapolating 

to the creation of specific assets that, due to social complexity, are not easily imitated". Later 

on, researches started to point information systems as a powerful tool regarding sustainability 

because of its capacity to allow collaboration, and promoting the best practices  (BRITO; 

BERARDI, 2010; SEURING; MÜLLER, 2008; YANG et al., 2017).  

Economic challenges such as supply risk, problematic ownership structures, deregulated 

markets and flowed incentive structures are increasingly affecting companies’ results, growing 

the importance of sustainability agenda inside the companies. The search for sustainability is 

already changing the competitive landscape, which forces companies to change their way of 

thinking about products, technologies, processes and business models(GEISSDOERFER et al., 

2017).  
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Companies that treat sustainability as a goal before their competitors will develop 

competencies that their competitors will be strongly pressured to develop in the near future, so 

the first to do so will be in a good position in the competitive advantage, since sustainability 

will always be an integral part of development (NIDUMOLU; PRAHALAD; RANGASWAMI, 

2009). 

 According to Milstein and Hart (2004) companies can create sustainable value and thus 

raise the value created for the shareholder in four different ways, considering the short and long 

term and actions internal and external to the company: 

1. Reducing the level of consumption and pollution associated with rapid 

industrialization; 

2. Working with a broader level of transparency and accountability; 

3. Developing new and revolutionary technologies that have the potential to 

reduce man's footprint on the planet; 

4. Meeting the needs of those located at the lower end of the income pyramid in 

the world. 

The following scheme shows possible ways of creating value to shareholders through 

sustainable supply chains, considering the present time and the future and inter organizational 

and intra organizational processes. It also, shows the triggers and corporate return for each 

quadrant. 

 

Scheme 1 - Creating sustainable value 
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Scheme 1 – Creating sustainable Value  

Source: MILSTEIN; HART. 2004. P.71 

2.1.3. Going further with the integrated sustainability framework 

 Based on the four quadrants of Hart and Milstein (2004). Dao, Langella and Carbo 

(2011) created a new integrated sustainability value framework. The evolution of its framework 

is due by considering Porter and Kramer (2006) corporate social responsibility proposal and 

Colbert and Kurucz (2007) argument that links HR principles to companies’ triple bottom line 

sustainability objectives. This new framework suggests that firms that invests on human 

resources principles based on sustainability can create lasting industry advantage and build 

capabilities for positive change. In addition, firms that move beyond best practices to identify 

social issues that intersect with their specific business create shared value for society and the 

firm, gaining sustained competitive advantage (COLBERT; CANADA; KURUCZ, 2007; 

DAO; LANGELLA; CARBO, 2011; PORTER; KRAMER, 2006). Later on (2015), researchers 

entered deeper at the topic and showed a positive relation on IT infrastructure capability 

improving talent management, that enables the execution of a more environmentally sustainable 

operations strategy to increase firms performance (BENITEZ-AMADO; LLORENS-

MONTES; FERNANDEZ-PEREZ, 2015).    

Scheme 2 - Integrated sustainability framework 
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Scheme 2 – Integrated Sustainability Framework 

Source: DAO; LANGELLA; CARBO, 2011. P.69 

At the first quadrant the focus are internal operations for delivering sustainable values 

today by looking at current operations to improve people, planet and profit; by doing, it is 

expectable prevent pollution, minimize waste and emissions from their operations. Process 

improvements of internal operations and employees’ involvement, safety and health are 

normally the targets on this quadrant. On the third quadrant, that concerns internal activities for 

tomorrow, firms focus on choosing unique conditions to better serve a particular set of customer 

needs, developing capabilities like radical clean technologies and process that disrupt industry 

best practices (DAO; LANGELLA; CARBO, 2011). On those two quadrants, to reach a 

successful strategy, a company need to integrate employee effort and supply chain resources 

with IT resources, in order to develop sustainable capabilities. Companies’ capacity on 

leveraging IT infrastructure and green information systems (Green IS) improves the 

management of talent, in consequence of that they became able to execute a more 

environmentally sustainable operation to increase firms performance (BENITEZ-AMADO; 

LLORENS-MONTES; FERNANDEZ-PEREZ, 2015; YANG et al., 2017).    

The second quadrant concern about practices that the company makes externally today 

to meet its sustainable targets, what requires cooperation with firm’s supply chain partners, this 

usually involves information and knowledge exchange between firms and stakeholders with the 

objective of reduce pollution through material and process choices and closed-loop supply 

chain, bringing to the company competitive advantage, reputation and legitimacy. At the fourth 

quadrant we find the most critical standard, if it is hard to look for the future internally, it is 

even harder doing it out of its boundaries, the success on this quadrant might allow companies 

to explore unmet markets to produce new products. To succeed in this perspective a company 

needs to reopen sensible dialogues with their stakeholders to solve social issues and include 

sustainable capabilities in all product, processes, and supply chains (DAO; LANGELLA; 

CARBO, 2011). Considering the external parties leverage the complexity of management, as a 

consequence, it highlights the need of a well-developed process for companies exchange 

information and knowledge, normally facilitated by software solutions (CERCHIONE; 

ESPOSITO, 2016).  

2.1.4. The journey towards sustainable processes and products 

For Prahalad, Nidumolu and Rangaswami (2009), companies that start the journey 

towards sustainable processes and products go through five different stages; in each of these 
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stages, the company faces a central challenge, requiring the development of different capacities 

and generating, an innovation opportunity that, in turn, can bring great results to the company.  

Scheme 3 – Sustainability Challenges, Competencies and Opportunities  

Source: NIDUMOLU; PRAHALAD; RANGASWAMI, 2009. P.60 

The first phase is to treat compliance rules as opportunities, this phase requires the 

company to anticipate, shape regulation and present creative solutions generating opportunity 

for new technologies, materials and processes. The second phase is to build sustainable value 

chains, requiring the company to improve the efficiency of its value chain, requiring the 

company to build expertise in certain techniques, redesign processes and ensure control of its 

suppliers and partners; thus generating opportunities for the development of sustainable sources 

of raw materials, use of clean energy and recycled products. The third phase consists of 

designing sustainable products and services, which enables the company to map its most 

harmful products and processes to the environment, offer real support to sustainable products 

and manage the knowledge of its suppliers and its production. From this stage the development 

of new techniques for sustainable products and packaging may emerge (NIDUMOLU; 

PRAHALAD; RANGASWAMI, 2009).  

The fourth phase is the development of new business models, that is, finding new ways 

of delivering and capturing value, which can change the bases of the competitive scenario, this 

Scheme 3 - Sustainability challenges, competencies, and opportunities 
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step requires the company to understand the needs of consumers, as well as understand partners' 

ability to add value, and new delivery and monetization technologies can emerge from this 

stage. The fifth and final phase encompasses the creation of "upcoming practices" platforms 

that require the company to know how features affect the business environment and industry 

and have the expertise to synthesize business, technology, and regulatory models across 

industries (NIDUMOLU; PRAHALAD; RANGASWAMI, 2009). At all those stages is 

possible to point technology as a central tool for companies navigate through this journey, 

firms’ capacity in leveraging and apply different technological tools on its processes improves 

its flexibility, personnel skills and enable integration between IT and environmental centered 

management, improving processes and sustainable results (BENITEZ-AMADO; LLORENS-

MONTES; FERNANDEZ-PEREZ, 2015; WANG; CHEN; BENITEZ-AMADO, 2015). 

Finally, more related to the lasts two stages of the journey, is important to point some researches 

introducing the triple bottom line in business model Canvas, defending the need to include 

sustainable values in new business models, products and services (JOYCE; PAQUIN, 2016). 

2.2. From supply chain management to sustainable supply chain management and 

introduction to digital supply chain 

2.2.1. Supply chain management 

Supply chain management can be defined as systemic strategic coordination of 

traditional business functions and tactics, the activities of a specific company and the activities 

of the chain as a whole, with the purpose of improving the long-term performance of a specific 

company and the entire chain (DEWITT et al., 2001). 

For Seuring and Müller (2008) Supply Chain Management is the integration of the 

activities associated with the flow and transformation of goods, from the state of the raw 

material to the final consumer. As well as the flow of information, to improve relations in the 

supply chains and achieve a sustainable competitive advantage. 

Extending the supply chain to address some environmental and sustainable practices 

adds a higher level of complexity to supply chains, and this provides a new set of potential 

strategic considerations in supply chain management (BEAMON, 1999). The addition of these 

concepts will be addressed ahead. 

2.2.2. Green supply chain 

 The concepts of sustainability and green supply chains emerged in a scenario that 

environmental and social crises were perceived throughout the world, around the decade 1960 
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(BARBIERI, 2007; BARBIERI et al., 2011). From this environmental crisis on it could be 

noted that at the time sustainability (environmental) was a major problem in business practice. 

For this reason, green supply chain management has gained a lot of importance among 

researchers and professionals working in the field. “Greening Supply-chain" policies were 

desired by companies, both reactive policies as a result of regulation, and proactive strategic 

policies in pursuit of competitive advantage. This was not just about being a "friend" of the 

environment, but about a sense of business and greater profits; practices that lead to a more 

sustainable supply chain can achieve a better performance than traditional ones (KUMAR; 

CHANDRAKAR, 2012; PAGELL; WU, 2009; SRIVASTAVA, 2007; WU; DUNN; 

FORMAN, 2012).  

 The green design has been widely used in the literature to denote the development of 

products with environmental consideration. The scope of green product development 

incorporates many disciplines, including environmental risk management, product safety, 

pollution prevention, resource conservation and waste management, so "greening" the supply 

chain involves its different players at the supply chain (RAO; HOLT, 2005; SRIVASTAVA, 

2007). Making the supply chain more environmentally responsible is balancing performance 

on the market with environmental problems, tackling challenges such as saving energy, 

reducing pollution, building a relationship with suppliers to buy environmentally superior 

products, building common approaches to reduce waste and increase operational efficiency. 

"Greening" the supply chain is a growing concern for many business and a challenge for 21st 

century logistics management (KUMAR; CHANDRAKAR, 2012). 

 Adding the green component to supply chains involves addressing the influence and 

relationship between supply chain management and the natural environment. Green supply 

chain management can be defined by including the environmental sphere in supply chain 

management. Including, therefore, all links and processes in this chain, from product design to 

disposal management after its useful life, through purchase and selection of materials, 

relationship with suppliers, manufacturing and all other processes in the chain(SRIVASTAVA, 

2007).  

To successfully implement a green supply chain management, there is a strong influence 

and driving power of the nature of the relationship among supply chain partners; specially when 

it comes to dependence, trust, and durability of the relationship between the focal company and 

suppliers. Size of the company, top management commitment, implementation of quality 
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management, and employees training and educations have, also, a critical influence on 

implementing green supply chain management practices (AGI; NISHANT, 2017).  

2.2.3. Sustainable supply chain management 

 With the rise of environmental and social discussion on the impacts of production and 

consumption, new approaches such as reverse logistics, environmental management, green 

supply chain and sustainable supply chain emerge. A certain caution is needed with the terms 

at that time, and the common misconception in using the term sustainable supply chain 

management should be highlighted in situations where the correct one would be green chains. 

The term green supply chain management should be used when addressing only environmental 

concerns, but when considering environmental and social variables the term sustainable can be 

used instead of the green term. Therefore, the term sustainable supply chain management is 

broader and encompasses within its scope the green supply chain (ALVES; NASCIMENTO, 

2014; BRITO; BERARDI, 2010; DOLCI et al., 2015). Sustainable supply chain management 

integration is cost intensive and requires a large sum of investment in human resources, time, 

and technology, therefore its results are positive and compensate their costs (WOLF, 2011) 

 In the Brundtland report presented by the UN World Commission on Environment and 

Development in 1987, sustainable development is defined as development that considers the 

needs of the present without compromising the ability of future generations to meet their own 

needs (BRUNDTLAND, 1987). Currently there is a central concept that contributes to the 

operationalization of sustainability: the tipple bottom line, which is considered a tripod of 

sustainability, by addressing the environmental, economic and social dimensions. Based on 

these considerations, sustainable supply chain management can be defined as material 

management, information and capital flows, as well as cooperation between organizations along 

the supply chain, assuming goals in the three dimensions of sustainable economic development, 

environmental, and social (SEURING; MÜLLER, 2005, 2008). Sustainable Supply Chain 

management is also defined as integration of environmental and social issues into supply chain 

management, including product design, raw material selection, manufacturing processes, 

deliver of end products to consumers and end-of-life product management. Other definition is: 

material, information, and capital flows as well as cooperation among companies along supply 

chain, considering the three dimensions of sustainability (FIORINI; JABBOUR, 2017).  

 At the context of sustainable supply chain management, different countries faces 

different realities and emerging countries suffers an extra economic and environmental 

pressures (YANG et al., 2017). Due to the reality lived in Brazil the social question has to be 
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considered a critical variable, which should take the concept of sustainable supply chain 

management to a level of protagonist. However, both the lack of rigor in legislation and the 

unconsciousness of the consumer market over its influence on the development of the 

organizational strategy do not motivate the protagonism of the theme (ALVES; 

NASCIMENTO, 2014). The fact that the social dimension is not much explored is not a 

Brazilian peculiarity. In 2012, there was no article that focused exclusively on the social 

dimension, and articles that considered the social dimension together with the others totalled 

two (SEURING, 2012), even with the raise of the number in researches that focus at the social 

sphere, it still less frequent than the studies focusing on environmental and economic areas 

(MONTIEL; ANTOLIN-LOPEZ; GALLO, 2018). Also, when it comes on how companies 

approach the social area, the focus is frequently in welfare for urgent needs, and not on social 

strategy for developing the community in a long term (DE MENEZES; WINCK; DIAS, 2010).    

 In order to seek improvements on its sustainability values, companies are improving its 

relations with stakeholders and supply chain members for creating closer relationships on both 

elements of its values chains: innovation on products and innovation on processes. Due the new 

needs of the markets and environment emerged the concept of sustainability-oriented 

innovation that aims to promote changes in processes and products for creating social and 

environmental value while generating economic returns. Sustainability-oriented innovation 

require making intentional changes to organization’s philosophy and values, changing products 

and processes. To achieve that companies are redesigning its business models that requires new 

behaviours and relationships with stakeholders along supply chains. Still having a lack of 

empirical evidence on emerging countries showing different realities on sustainability 

management integration in supply chain, which make clear the gap among companies on the 

level of achievement of a sustainable supply chain management (ADAMS et al., 2016; 

NEUTZLING et al., 2018). 

2.2.4. Triggers for the introduction of sustainability in supply chain 

Growing pressures, coming from many different directions, have made supply chain 

managers consider starting a process to make chains sustainable. Pressures to introduce 

sustainability into supply chains are not restricted to regulatory requirements; they can also 

come from end consumers. Data from the study by Seuring and Müller (2008) show that 

external pressure - regulation, market and society - is the predominant focus in relations with 

stakeholders (41%), followed immediately by economic and environmental performance 

improvement objectives (30%). When focal companies are pressured by regulations they must 
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mobilize to meet the requirements of the law and at that moment it passes pressure on suppliers 

and stakeholders (ALVES; NASCIMENTO, 2014; BRITO; BERARDI, 2010; KUMAR; 

CHANDRAKAR, 2012; SEURING; MÜLLER, 2008; SRIVASTAVA, 2007). 

Some groups suggest that the force of legislation is the factor that produces the biggest 

power to force businesses for being sustainable; others argue that the best way to stimulate 

organizations is by educating and organizing consumers. Both ways can contribute to making 

large companies more sustainable, but that alone will not solve the problem quickly, and 

neither, completely, so for great sustainable results be achieved it need to be a part of the 

behaviour of the big executives (NIDUMOLU; PRAHALAD; RANGASWAMI, 2009). 

In a study conducted by Seuring and Müller (2008) the main items that pressure or 

encourage companies to adopt sustainable practices in their supply chains are listed. These 

factors are legal demands (regulation); consumer demand; responses to stakeholders; pursuit of 

competitive advantages; social and environmental pressure groups; and reputation. 

A company suffer pressure by its suppliers at the same time as they exert strong pressure 

on them; in addition, companies are under pressure and incentives from their stakeholders, 

consumers, lobby groups and governments. These pressures lead the company to respond with 

more careful supplier assessment for risk mitigation, better performance and design a supply 

chain management for sustainable products. Stakeholders can pressure firms to adopt proactive 

environmental practices and those practices can increase its firms’ internal efficiency and 

external legitimacy that sometimes leads to competitive advantage and wealth creation. Even 

though smaller firms are less likely to undertake many environmental practices as larger firms, 

they are more responsive to stakeholder pressures, answering faster with internal operational 

changes to values chain pressure and regulatory pressure (DARNALL; HENRIQUES; 

SADORSKY, 2010; HART, 1995, 2005; MILSTEIN; HART, 2004).    

The idea of circular economy as a regenerative system in which resource input and 

waste, emission, and energy leakage are minimized by slowing, closing and narrowing material 

and energy loops, gained power with the introduction of exponential business, based on digital 

technology, that sell utilization instead of ownership of goods. Considering  sustainable supply 

chain management and the emerge of new digital  technologies, new concepts of supply chain 

were created, like: resilient supply chain system, circular supply chain system and digital supply 

chain (CERCHIONE; ESPOSITO, 2016; GEISSDOERFER et al., 2017; JAWAHIR; 

BRADLEY, 2016). It highlights the importance and the complexity of a great supply chain 
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management, and its need of technology to development, as will be explained on the next 

section of this study. 

2.2.5. Digital supply chain 

 While the concept of sustainable supply chain management was gaining power and 

become the focus of one part of academia, other topic also emerged and gained power: digital 

transformation in supply chain management. Digitalization has touched every single aspect of 

human life in a global scale and it is not different on supply chain processes. Technological 

novelties such as mobile devices, personal computers, self-driving cars, drones and internet 

access, that reached 76% of the population, changed the way on how society access and 

exchange information. Digitalization has a disruptive and transformation effect across 

industries generating value and network effects. In this context, Information technology 

emerges as a way of combining resources, sustainable and economic policies to generate 

benefits for environment, society and business (BÜYÜKÖZKAN; GÖÇER, 2018; DOLCI et 

al., 2015). 

 It is a fact that digital technologies are reinventing the supply chain, in other words, 

influencing the processes of communication and integration between companies, affecting 

manufacturing and services, also when it comes to risk management on supply chain, IT areas 

became central on this process after digitization. Digital supply chain has not a clear definition 

yet; neither is consensual which technologies will lead the transformation of supply chain 

management. There are vast varieties of digital technologies that are affecting companies’ 

supply chains, starting on internal processes and going to the integrations of the entire chain. 

The principal technologies that are changing the course of supply chain management are IoT, 

Augmented Reality, RFID, Cloud Computing, Big Data and Artificial Intelligence. Companies 

are using digital platforms, digital technologies, and data analytics to connect intra and inter 

organizational systems, in order to increase efficiency, service level, visibility and resilience 

and create value for its supply chain (BÜYÜKÖZKAN; GÖÇER, 2018; XUE et al., 2013). The 

concept of Digital Supply Chain is a new concept, and not many researches on the topic can be 

find, getting even fewer when trying to link this concept with Sustainability. 

2.3. Information technology as a tool for sustainable supply chain management 

2.3.1. Management information system to enable firms develop sustainability capabilities 

 Corporate sustainability became an information challenge and environmental 

performance might be integrated with all company systems to gain transparency and make 

possible for managers take responsible decisions, it also may be integrated to accountability 
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and available for all stakeholders. To deal with this challenge, information systems became a 

central concern for companies and was responsible for the greatest productivity improvement 

in the lasts 50 years. In addition, information systems are pointed by CEOs as the enabling tool 

to respond social, cultural and legislative pressures regarding sustainable concerns. To research 

on technological impacts for sustainability is important to have clear the difference of green IT 

and green IS. Green IT is related to the designing, manufacturing, using and disposing of 

computers and servers with minimal impact for environment, the strategy on this field is usually 

focused on reducing costs. Green IS includes people processes and capabilities that address 

environmental sustainability in a holistic way, the result of a good green IS strategy is an 

enhancement on business performance (LOESER et al., 2017). Information systems facilitates 

the reuse of waste and energy, also works as a tool for industrial symbiosis, allowing interaction 

among different industries, resulting in resource-efficient production system with fewer adverse 

sustainable impact. Companies normally adopt Green IS to respond to coercive pressures, but, 

also, in consideration of future consequences; Green IS adoption has a strong positive relation 

on environmental performance when considered the long term results (GHOLAMI et al., 2013). 

 Technology, information and communication systems, and management information 

systems have its downsides related to sustainability and usually are the first thing that bump in 

mind. Statements considering the increase of electronic waste, growing on energy-efficiency of 

production, and rebound effects from the shift of business models from product to service are 

normally the firsts findings that people will see when start research the topic, normally the 

downsides are related to Green IT area, which try to reduce those downsides. However, some 

downsides on sustainable impacts by technology are observed intra organizational, that are 

more related with green IS, such as incapacity on dealing with data that lead companies to make 

mistakes on production and waste resources, and in secondary impacts like the raise on the need 

to travel due the new global relations that people develop through social media (FUCHS, 2008; 

HILTY et al., 2006; WU et al., 2017). 

Technology presents possibility for a company pursue a more sustainable operation 

increasing its efficiency, being possible to make a better world using technology. (WANG; 

CHEN; BENITEZ-AMADO, 2015). It is impossible to achieve an effective supply chain 

without information technology, and information systems became the backbone for 

accomplishing environmental sustainability strategies (FIORINI; JABBOUR, 2017). Defining 

supply chain as a multi-objective system crossed by a variety of flows (financial, material, 

information, technology, among others), the management of all processes and the tools used on 
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this knowledge management became necessary to respond the new challenges like globalization 

and sustainability (CERCHIONE; ESPOSITO, 2016).  

 Firms are now pursuing environmental sustainability implementing environmental 

management processes to save costs and improve its reputation; by doing it, companies are 

reducing their impact on the natural environment. IT develops today an important role in any 

firm; because of that, it is a core area when it comes to generate sustainable result. The first step 

for a company is to make their own IT more green, introducing environmental sustainability 

principles on the planning and usage, resulting in a smaller impact of IT resources on the 

environment. The other way in which IT can affect sustainable results is leveraging IT 

infrastructure to improve the efficiency of resource use and transforming the firm’s business 

processes, converting these processes into environmentally sustainable processes. Although 

authors recognize the impact of information system on social sphere of sustainable supply chain 

management, few researches focused on which impacts are these (ELLIOT, 2011; FIORINI; 

JABBOUR, 2017; WANG; CHEN; BENITEZ-AMADO, 2015). To reach sustainable goals for 

its supply chain, companies are demanding a great deal of information from their partners and 

information systems are the most important tool for manage those new practices and address 

environmental issues at the company, improving green initiatives, and identifying best practices 

(FIORINI; JABBOUR, 2017).   

 To enable extension, improvement, efficiency, and flexibility of the processes that affect 

sustainability in a company, IT must be integrated to environmental management; only this way 

it can also extend sustainable activities to suppliers and customers. IT is also a key factor to 

enable companies to be more flexible, quick adapt, and respond to market changes, 

environmental, and social pressures. New technologies also play an important role at the 

integration of human resources, supply chain, and IT resources to enable firms to develop 

sustainability capabilities (DAO; LANGELLA; CARBO, 2011; WANG; CHEN; BENITEZ-

AMADO, 2015). Information systems are an important support tool for sustainable supply 

chain management, bringing positive results for the focal organization, customers and suppliers; 

information systems also give to the company a positive influence for its operational, financial 

and environmental performance (FIORINI; JABBOUR, 2017).    

 Even though the majority of researches on IT and sustainability focus on the role of IT 

enabling firms to address triple bottom line issues by reducing IT energy consumption through 

green initiatives; many studies are already pointing IT resources as critical to enable firms to 

address sustainability issues, deliver sustainable values to stakeholders, and generate 
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competitive advantage. In other words, researches point IT as critical on coordinate many 

complex human and non-human resources to achieve sustainable goals and generate 

competitive advantage. Management Information systems allow companies to integrate 

information technology area, human resource management, and supply chain management by 

offering the rights tools to enable collaboration among those sectors and then develop 

sustainable capabilities (DAO; LANGELLA; CARBO, 2011; MELVILLE; ROSS, 2010). Due 

Information Systems and its importance for sustainable supply chain, a literature review in 2017 

came with some important findings. Developing countries have the smallest number of 

publications on the topic; there is no publication comparing the topic between countries in 

different contexts; and despite the frequent use of the term “sustainable supply chain” 

researches most frequently focus only on environmental aspects. Most of studies recognize that 

information systems make positive contributions to predictability of supply chain activities, and 

thus influences the organizational environmental performance (FIORINI; JABBOUR, 2017). 

 A system that allows companies and people to work in a collaborative platform with 

interactive and service interoperability, with functions like paperless office, teleconferencing 

and environment auditing, in order to reduce negative impact on environment by improving 

business operations, is called, by some researchers’, Green Information System. It plays an 

important role in corporate sustainability; even more important in emerging countries that 

suffers economic and environmental pressures. Those systems enable online collaboration and 

electronic workflow putting employees at all levels to work together. When those enabling 

technologies are implemented to sustainable processes and is the center of an organizational 

strategy for sustainability, the results are long-term effects on green image and competitive 

advantage (REBS; BRANDENBURG; SEURING, 2019; YANG et al., 2017).  

Green information systems initiatives are growing because of the recognition of 

environmental sustainability as an urgent problem. Those technological initiatives are helping 

organizations on reaching their sustainable goals in different ways: as a tool to reduce the 

impact of information technology manufacturing, operations and disposal; enhancing 

transparency and efficiency of organizational resources and processes; and enabling 

technological innovation for eco-products. According to a research, made with 118 IT 

executives (2017), Information System is the main tool to implement green IT practices to meet 

companies’ strategies and needs, regarding sustainability. The benefits of that are cost 

reduction, improvement on corporate reputation and innovation on capabilities for 

environmental sustainability (LOESER et al., 2017).     
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2.3.2. Sustainable enterprise resource planning 

 Recent context of information and communication technology suffers strong 

environmental and social incentives and constrains, forcing companies to reorient their 

strategies into a new sustainable mode, in order to maintain the performance of innovation, 

transformation, and differentiation (HBA; MANOUAR, 2018). Due this fact that many 

companies face the problem to integrate sustained business functions and data regarding 

sustainability, they are not fully integrated into decision-making processes at most companies; 

to improve that integration, recently, emerged the ideal of sustainable enterprise resource 

planning (S-ERP), which is a holistic solution to serve as a tool for companies reach sustainable 

objectives. Sustainability enable firms to innovate and create cost reduction programs that gain 

competitive advantage, but for reaching it, information system plays an important role at the 

companies’ operations, serving as a tool to improve productivity, reduce costs, and increase 

technology. S-ERP is the idea of putting together the classic ERP system and the sustainability 

goals, using the ERP for giving the needed tools for the company analyze important data 

regarding the triple bottom line and develop its sustainable strategy (CHOFREH et al., 2014). 

 

Scheme 4 - The concept of S-ERP systems 

Scheme 4 – The concept of S-ERP systems. 

Source: CHOFREH et al, 2014. P.140 

Current Information systems are not designed to capture sustainability related data 

considering the triple bottom line. To reach sustainability, the ERP system need a holistic, 

integrative and complete view of all processes, not just for the manufacturing processes for a 

product, but also for its entire supply chain. Most of companies implement specific 
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environmental or social systems apart to the ERP, which controls core business processes and 

tools of a firm. To reach sustainable objectives and to develop the right sustainable strategy a 

company need a system that integrate sustainable business functions and processes, it is not an 

easy task, but necessary (CHOFREH; GONI; KLEMEŠ, 2018b; SEURING; MÜLLER, 2008). 

One ERP is a software system that works as a tool for a company to manage efficiently 

and effectively its resources use; automating and integrating corporate cross functions. An ERP 

system integrates all information and processes of an organization into a system, and affect how 

people inside the company collect, store, gather, summarize, interpret and use information. The 

ERP integrates different software and hardware to guarantee the information flow throughout 

the company. The S-ERP system has the same features of and ERP system in providing 

centralized information for data analysis and report generation. The main difference from S-

ERP to the ERP relies on theirs philosophical base. While ERP system was built based on profit 

as core objective, the S-ERP is based on the triple/ bottom line and its main goal is to integrate 

all sustainable data, processes and business functions over the extended value chain. As the 

following scheme shows, to reach the desired phase of having a functional S-ERP, a company 

need to pass through some phases that include the ERP implementation as it basis. A cloud 

based system, allow companies’ to collect and interpret the information in a faster and 

efficiently way, but also add a complexity on software architecture for reduce data consumption 

and make it affordable. For this reason it is the highest level of maturity for a S-ERP  

(CHOFREH et al., 2014; GHOLAMZADEH; ARIANI, 2017; GHOLAMZADEH CHOFREH 

et al., 2016).  

 

Scheme 5 - The life cycle of ERP and S-ERP 

Scheme 5 – The life cycle of ERP and S-ERP. 

Source: CHOFREH et al, 2014. P.141 
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 The S-ERP introduction phase tends to focus on the concept research, like terminology 

and the expected benefits from its implementation. This stage encompasses the initial research 

and potential impacts on the organizations’ performance. Growth phase focus on framework 

and system design, where the architecture of the software implementation will be build to meet 

the conceptual objective. Maturity phase consists on pre-implementation, implementation and 

post-implementation; time wisely, it is the larger and more complex phase of introduction of an 

ERP, and an S-ERP. The decline phase is the time that a company must analyze the system 

extension or retirement. The rapid development on information and communication technology 

must influence the long-life of S-ERP system. Cloud technologies enhance flexibility, 

integration, and customization; at the same time that lower the cost of implementation, 

ownership, and IT skills; for this reason might be the innovation to extend the development of 

S-ERP systems (CHOFREH et al., 2014; CHOFREH; GONI; KLEMEŠ, 2018a). 

  For succeeding at the implementation of an S-ERP, in the same way of the ERP, project 

management is one of the most important factor. The right adoption of project management 

practices allows the S-ERP project team to define a plan including integration, scope, time, 

cost, quality, human resource, risk, communication, stakeholders, and procurement. The 

success of an innovation, such as S-ERP implementation, starts with a good project 

management. Due the complexity of the task, project management becomes an effective tool 

because it brakes the all project into smaller, simpler, clearer tasks; which allows companies to 

control and schedule the processes. Frequently the unsuccessful implementation of systems is 

a project management problem and not the quality of the tools, this reality is not different when 

it comes to S-ERP, for this reason is important to consider the project as a central concern for 

S-ERP implementation (GHOLAMZADEH CHOFREH et al., 2016).     

2.4. Opting for the integrated sustainability framework 

2.4.1. Departments to focus 

 Leveraging IT infrastructure make companies’ more efficient in talent management, in 

consequence, it results in more environmentally sustainable execution of operations strategy 

and better firms’ performance. It happens because a consistent human resources management 

influence employee behavior to implement firms’ operational processes and strategies. 

Reducing consumption of raw materials, reducing waste, saving cost, and improving 

companies’ reputation (BENITEZ-AMADO; LLORENS-MONTES; FERNANDEZ-PEREZ, 

2015) 
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 For Viet Dao, Ian Langella, and Jerry Carbo (2011) a company sustainability capability 

is its capacity to effectively coordinate many complex human and non-human resources to 

achieve sustainable goals, deliver sustainable values to its stakeholders and get sustained 

competitive advantage. Specifically the human resource management, supply chain 

management and IT resources are critical to enable companies to develop sustainable 

capabilities. The following figure shows that sustainable capabilities are only reached by 

combining IT Resources, an effective human resource management, and a resilient supply chain 

management; with this three areas aligned a company can pursue sustainability values and gain 

competitive advantage. With the growing importance of information technology, adoption of 

new internal processes at the supply chain level is mainly triggered and fostered by IT 

personnel, but the users’ acceptance and the success of the implementations depends on 

employees’ education and companies’ culture (DAO; LANGELLA; CARBO, 2011; DOLCI et 

al., 2015).  

 

Scheme 6 – Theoretical research model 

Source: DAO; LANGELLA; CARBO, 2011. P.66 

Information technology can influence positively HR management in many ways, thus it 

improves companies’ sustainable results accordingly with its strategy. IT improve companies’ 

proficiency in recruiting, motivating, developing and leveraging talent by giving flexibility and 

work-life balance for help to retain talent. In addition, Information systems allows firms’ 

Scheme 6 - Theoretical research model 
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manage theirs’ talents, improving execution of operations strategy considering environmental 

sustainability to increase performance (BENITEZ-AMADO; LLORENS-MONTES; 

FERNANDEZ-PEREZ, 2015).  

Information technology and information systems can help HR management first to 

recruit outstanding talent, secondly to shape firms’ working culture using communication 

networks to diffuse mission, working values and strategy. Finally IT also gives tools to 

employees’ develop better its functions, improving members’ job satisfaction; and by using 

right enterprise resource planning systems connected with HR applications, managers can better 

evaluate employees’ efforts and performance. With that, it is possible to infer that that there is 

a positive relation among IT infrastructure, talent management and operational environmental 

sustainability (BENITEZ-AMADO; LLORENS-MONTES; FERNANDEZ-PEREZ, 2015).   

For this reason, is extremely important to research in real cases how IT resources 

changed processes at the supply chain department of the company and generated impacts at the 

companies’ human resources management, and gave to the company better results considering 

the triple bottom line. It is important to have in mind the two possible ways of impact from 

information technologies and systems to human resources and sustainability. First way is IT/IS 

influencing supply chain operations which changes the daily activities of employees adding or 

not quality to theirs’ work life. Second, are the direct impacts of IT/IS to HR management, 

which can influence employee behavior to achieve operation goals and, thus, sustainable targets 

(BENITEZ-AMADO; LLORENS-MONTES; FERNANDEZ-PEREZ, 2015; DAO; 

LANGELLA; CARBO, 2011).   

2.4.2. How management information systems change processes 

 Combining IT technical resources and human resources result in unique capabilities for 

a firm increase efficiency, profitability, innovation, gain sustained competitive advantage. 

Within the perspective of the triple bottom line, we can infer that the integration of human 

resources management, supply chain management, and IT resources enables firms to build 

sustainable capability, deliver sustainable value, and gain sustained competitive advantage 

(DAO; LANGELLA; CARBO, 2011; MELVILLE; ROSS, 2010). Information technology and 

information systems are important tools to support sustainable supply chain management 

practices, bringing benefits for the focal company, suppliers and customers; influencing 

operational, financial and environmental performance (FIORINI; JABBOUR, 2017); based on 

this proposition, is possible to emphasize the need to study, in real cases, the role of IS 

resource’s and its contribution to develop sustainable capabilities. 
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 Different types of technology and IT/IS investments generate different effects at the 

firms operations, like impacts on organizational capabilities, structures and processes. Is 

important to research deeper, the impacts of IT/IS resources through the four categories 

proposed by For Viet Dao, Ian Langella, and Jerry Carbo. First category is when IT resources 

automate business processes, reducing hands-on role performed by human assets gaining 

efficiency and accuracy. Second is when IT resources gives timely and relevant data to 

managers, employees and external entities, helping to make decisions and manage tasks more 

effectively. The third category is when IT resources transform, restructure or reconstitute 

business assets, capabilities and processes, resulting in new products, services or business 

processes that break into new market. The fourth category is regarding infrastructure, on IT 

resources that comprise of standardized IT services deployments that provide platforms to 

automate, inform, and transform IT resources, in order to deliver their intended business 

objectives (ARAL; WEILL, 2007; DAO; LANGELLA; CARBO, 2011).       

 It is relevant to seek in which phase of the journey towards sustainable processes, real 

cases of companies fits on its current operations. Even though it is a research from 2009, this 

framework still influencing researchers and generating valuable insights regarding sustainable 

operations and technological influence on sustainable management. The five stages proposed 

starts with treating compliance as opportunity, building sustainable values chains, designing 

sustainable products and services; and on advanced level, companies’ develop new business 

models and create “upcoming practices” platforms regarding sustainable processes. At all 

stages, technology is a central path; involving operational flexibility and human resources 

management to improve processes for sustainable results (BENITEZ-AMADO; LLORENS-

MONTES; FERNANDEZ-PEREZ, 2015; NIDUMOLU; PRAHALAD; RANGASWAMI, 

2009).   

2.4.3. The integrated sustainability framework for internal processes 

 The integrated sustainability framework explained at the section “2.1.3 – Going further 

with the integrated sustainability framework” is an important tool to analyze real case studies 

to check if the company had achieved the payoffs that this framework suggests. Internal 

programs are yet more willing to influence positively the triple bottom line, even though it still 

important to implement programs along the all supply chain (GIMENEZ; SIERRA; RODON, 

2012). For this reason, added to the fact that in Brazil, more companies start investing on IT for 

internal processes and few already make by investments to integrate the all supply chain, this 
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study will focus on the first and the third quadrant, which are internal today and internal 

tomorrow. 

  The first quadrant shows firms that focus on developing capabilities, looking at their 

current operations, to deliver sustainable value considering the triple bottom line. This quadrant 

concern to the engagement of the firm in continuous process improvement of internal operations 

related to sustainability like emission control, energy conservation, waste reduction, employee 

safety and health, and employee involvement. For this reason, in this quadrant is important to 

analyze not only systems that focus operational improvements at the supply chain for cost 

minimizations and risk management but also, human resources systems. Efficient HR systems 

are a powerful tool for employees to expand their social capital, and serve as a tool for them to 

develop and train their skills at the work for reaching firms goals regarding sustainable 

operations. While systems that focus on SCM are important to allow the company improve 

efficiency of natural resources and improve business processes. Human resources management 

and supply chain management combined to the right IT resources are far more effective to 

contribute to the firms’ internal-today sustainable strategy (BENITEZ-AMADO; LLORENS-

MONTES; FERNANDEZ-PEREZ, 2015; DAO; LANGELLA; CARBO, 2011; MILSTEIN; 

HART, 2004). 

 The third quadrant, shows that even greater capabilities can be creates in the long term 

by looking to internal operations. Here a company might focus to choose unique positions to 

serve a specific customer need, for that a company need to develop capabilities for radical clean 

technologies and develop disrupt standard industry processes. On this quadrant, human 

resources system is a critical asset and need to allow the company to acquire and develop talent 

inside the organization for developing the technologies of tomorrow. Here human resources 

and supply chain management need IT resources to integrate the areas and encourage 

employees to innovate and develop new technologies and supply chain processes, also 

rewarding the risk taking activities that achieves radical innovations for sustainability (DAO; 

LANGELLA; CARBO, 2011; PORTER; KRAMER, 2006). 
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3 – Methodology 

3.1. Research approach 

 Research approach can be defined as the plan and the procedures that turn a broad 

assumption into a detailed method of data collection, analysis and interpretation to reach a 

conclusion(JOHN W. CRESSWELL, 2014).  

A research approach might contain the researcher assumptions, procedures of inquiry 

(research design), and specific method of data collection, analysis and interpretation. The 

selection of research is based on some different factors like nature of the research problem or 

issue being addressed, the researchers’ personal experiences, and the audience for the 

study(JOHN W. CRESSWELL, 2014; NEWMAN; BENZ, 1998). According to Cresswell 

(2014), the research approach is composed by philosophical worldviews, designs and research 

method.   

Scheme 7 – A framework for Research 

Source: CRESSWELL, 2014.  

 Philosophical ideas are supposed to be hidden in research, but they still influence the 

outcomes e the methods, for this reason it need to be identified. The researcher concept about 

science and research influence the way data are collected, analyzed, and interpreted. For 

Scheme 7 - A framework for research 
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Cresswell (2014) the main philosophical worldview are Postpositivist, Constructivist, 

Transformative, and Pragmatic. At the following table all these approaches are summarized. 

Scheme 8 – Worldviews 

Source: Authors’ elaboration based on Cresswell (2014).  

 When it comes to research design the first choice that the author might make is among 

qualitative, quantitative, and mixed methods. After that, the inquirer decide on a type of study. 

Some researches call this decision as strategies of inquiry. The types of designs are growing 

over the years with the evolution of technology for data analysis, building complex statistics 

models. With this evolution, researchers’ are developing new procedures for conducting social 

science research (JOHN W. CRESSWELL, 2014). 

 The last major element of the framework is the research method. It involves the form of 

data collection, analysis and interpretation. The inquirer might consider a wide range of options 

for data collection and prioritize the kind of data that fits better for the research (JOHN W. 

CRESSWELL, 2014). For the research’s method is important that the researcher make a wise 

choice on how to make the questions, collect data, analyze, make the interpretation and validate.      

3.2. Selecting the method 

 Regarding the worldview, this research will not take any polarized posture, however the 

constructivist method will have a greater weight in developing the research approach. 

Qualitative and quantitative approaches should not be viewed as distinct categories; they 

Emerged with the need to fit marginilized individuals 

into our society

Issues of power and social justice

Belief that contructivism do not go far enough to help 

marginalized people

Change oriented

Emphasize the research problem rather than the 

method

Use all approaches available to understand the 

problem

Applies to mixed methods research 

The truth is what works at the time

Postpositivism Constructivism

Transformative Pragmatism

Traditional form of research

More for Quantitative Research

Sometimes called scientific method

Deterministic Philosophy

Intend to reduce the ideas into a small set to test 

Often combined with Interpretivism

Typically in Qualitative Researches

Lead the researcher to look for the complexity of views

Broad and general Questions

Interaction among individuals

Generation of meaning

Scheme 8 - Worldviews 
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actually represent different ends of a continuum. A research turns more to one or other side and 

the mixed method is right in the middle (JOHN W. CRESSWELL, 2014). 

 Historically qualitative approach increased in interest after the second half of the 

twentieth century, along with this raise the mixed method also increased. This research is an 

example of qualitative research. Although some of data are quantitative, this research turns 

more to qualitative approach. In this method, the data analysis is inductively built from 

particulars to general themes, and the researcher make interpretations of the meaning (JOHN 

W. CRESSWELL, 2014). 

 After the 1990s, qualitative researches became more numerous and respected in the 

academy. Historically, qualitative researches emerged from anthropology, sociology, 

humanities, and the evaluation (JOHN W. CRESSWELL, 2014). One of the methods that 

emerged for qualitative approach is the case of study, to analyze different processes (YIN, 2009, 

2012). Case studies is a research design that can be found in many fields, where a inquirer 

develop an in-depth analysis from a selected case, bounded by time and activity; in this case, 

information is collected by the researcher in a vary ways on a strict period of time. (JOHN W. 

CRESSWELL, 2014; YIN, 2009, 2012).  As mentioned above, qualitative approach grew in 

the end of 1990s and still growing; case studies present historically a similar behavior in 

business research, it can be proved no only by the amount of citations that cases of studies grew, 

but also from the relevance and the number of case of studies at top rating articles 

(RAVENSWOOD, 2011).  

   According to Yin (2009), the choice of the research method that fits better is associated 

to three main conditions: the kind of research question, the extension of the control that the 

researcher has on the event and the focus on contemporary events over historical events. For 

Yin (2009), case of study is the indicated method to answer researches’ questions like “how 

and why”, does not require control of behavioral events and focus on contemporary events. For 

this reason, this is the chosen design for this research, fitting perfectly in those three topics. 

Case studies have huge capacity to collect information from different data sources, creating a 

potential for a richer understanding of organization phenomena (LEE; COLLIER; CULLEN, 

2007). Case studies might not be considered as appropriated method only for comprehension 

on preliminary stages of theory development; due its observational richness, it fits also for 

extension of existent concepts and theories (CSILLAG; MARTINS; PRIMO, 2012).    

 Since the Eisenherdt (1989) article, the interest in case research grew in a large scale, 

specifically in operations management and organization science (KETOKIVI; CHOI, 2014), 
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this phenomenon, also, contribute for choosing case study for the present inquire. Inside case’s 

design method is founded a variety of types on case of study; there are three main kinds of case 

research: theory generation, theory testing, and theory elaboration. Each approach has its own 

particularities (KETOKIVI; CHOI, 2014). From 1992 to 2007, a significant amount of case 

researches were published in respected operations managements journals, specifically in the 

area of theory building (BARRATT; CHOI; LI, 2011). Based on this subdivision, is possible to 

infer that the present research is a case of study for theory testing. 

In Supply chain management, sustainability and technology, many respected authors 

used and recommended the case of study as an important approach for this field of research. 

Angel and Klassen (1999) cited the importance of this method for critical areas of study like 

intra and inter-organization best practices for environmental technologies. Srivastava (2007) 

and Zhu et al. (2008) pointed to the need of a deep analysis and case of studies regarding Green 

Supply Chain Management, for large and small corporations. Carter and Carter (2008) and 

Pagell and Wu (2009) emphasize the importance of developing case of study for Sustainable 

Supply Chain Management for compare stages of adoption of sustainable practices not only 

inside the focal company, but along the supply chain. On IT for environmental sustainability is 

also presented many future researches opportunities based on case of study, focusing on IT 

software implementation and disposal of IT resources (WANG; CHEN; BENITEZ-AMADO, 

2015).          

With the researches mentioned above, it is possible to infer that cases of studies 

regarding Supply Chain Management, Sustainability, and IT Technologies are not only viable, 

but also desired. With this in light, the definition of case research as methodology for this 

research is justified, given to the present study the best approach.   

 A case of study demands a theoretical structure that allows your conduction, which turns 

the theoretical framework the backbone to generalize the research findings. A case of study can 

be done for three reasons: explanatory or casual (high complexity to be treated by experimental 

strategies), exploratory (poor existent literature about the topic), and descriptive (YIN, 2009). 

At the present study, some topics like Supply Chain Management, Sustainability and IT 

Technologies have already many important researches and frameworks. On the other hand, 

there are almost no literature that mix the three topics, for this reason an exploratory approach 

fits well with this research. 

During the design of the methodology emerged one question regarding the amount of 

companies involved on the research, the option for a multi-case study was taken due some 
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advantages over single-case approaches. The main reason is because most of time the evidences 

that emerge from a multi-case approach are considered more vigorous and, as consequence, the 

research become more robust (CARVALHO, 2011). 

3.3. Criteria for selecting the cases 

 The case study should not be used to assess the incidence of a phenomenon, but rather 

to cover both the phenomenon and the context in which it occurs, highlighting potentially 

relevant variables, thus allowing a broad and complete picture of business understanding. Each 

case should serve a specific purpose within the general scope of the investigation, contributing 

to the understanding of how the external condition, the context, produces variations in the 

phenomenon being studied (YIN, 2012).  

Based on this principle, the companies sought for this study were restricted to the 

Brazilian territory, but in different regions and states; also, were considered just medium and 

big companies with high representativeness in their economic sector. In addition, only 

companies that already have an ERP and have made significant investments in new software 

features for the supply chain and human resources areas in the last three years were considered. 

At the present study was interviewed mostly managers from IT, HRM and SCM departments, 

due its high influence on achieving sustainable goals (explained in section 3.4.), it is important 

to highlight that were not possible make interviews with people of these three departments in 

al cases. In addition, one extra interview was done with a HRM coordinator that leads a project 

for digital transformation in HRM in a big-size tech-company, this interview was held because 

many studied cases pointed a huge difficulty on finding skilled labor for new technologies, 

justifying the need to cave deeper into this issue.    

 
Table 1 - Interviews 

Company State Segment Employees Interviewed Department Position
Remote or 

Onsite
Date Length

Interviewed A IT Manager August 16, 2019 60min

Interviewed B HRM Manager August 23, 2019 45min

Interviewed C HRM Manager August 23, 2019 45min

Interviewed A IT Manager August 22, 2019 60min

Interviewed B HRM Manager August 22, 2019 45min

Interviewed C SCM Manager August 22, 2019 70min

Interviewed A IT Manager August 22, 2019 90min

Interviewed B SCM Manager August 22, 2019 45min

Company 4 PE Chemical 2600 Interviewed A IT Manager Remote August 22, 2019 50min

Company 5 MG Food 750 Interviewed A IT Manager Remote August 23, 2019 60min

Company 6 RS Durable Goods 1100 Interviewed A IT Manager Remote August 26, 2019 50min

EXTRA SP Technology 13000 Interviewed A HRM Coordinator Onsite August 23, 2019 50min

*Including visit to the factory-floor

Remote

Onsite

Onsite

2100Capital Goods

Metal and 

Plastic
1720

Automotive 850

Company 1

Company 2*

Company 3*

RS

SP

SP
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Table 1 – Interviews 

Source: Author Elaboration 

3.4. Data collection model and research project 

  The first steps in gathering data were around the theoretical framework, through a 

careful literary review of Supply Chain Management, Sustainability, and IT Technologies, and 

the intersections among them. For the primary data collection were conducted personal 

interviews, supported by a pre-established script, developed based on the theoretical 

framework, allowing the interviewer some control over the collection of data relevant to the 

study.   

 For the development of a case of study, some methodological steps must be followed to 

conduct the case study. Among these steps, the following stand out: the elaboration of the 

research project, models for collecting and analyzing evidence and, finally, the elaboration of 

the report (YIN, 2009, 2012). Within this logical order of facts the research problem was 

presented in section 2 of the present study; the theoretical framework in section 3; and in the 

following section is the protocol for primary data collection, and the secondary data used for 

this present study. 

3.5. Case of study protocol 

 The protocol for case study is a very important step for the success of the research. The 

protocol is made up of four items: research project overview, field procedures case study 

questions, and reporting guidelines (YIN, 2009). For this session, it is important to define the 

sources for primary and secondary data collection, as well as the maturity of the research 

questions and the definition of the data analysis procedures. 

 The primary data were collected by interviewing managers and directors of three 

important functional areas for the topic (according to the literature review): supply chain, 

human resources and IT. The interviews were done with a semi-structured guideline (Appendix 

A and B) composed of only open-ended questions. After the development of the questionnaire, 

the present study proceeded to interview IT, HRM and SCM leaders at the chosen companies. 

The questions comprised the interviewee’s experience on a broad range of topics like IT/IS 

implementation, data management, department collaboration, maturity level of technology 

implementation on processes, sustainable supply chain, triggers for sustainability and human 

resources management for sustainable goals and the influence of technology regarding this 

topic. Secondary methods of data collection were used at the present study. They were collected 
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through observation of the influence of technology at the factory floor on companies’ visits 

(two cases); internal data provided by companies, firms’ websites and market researches. 

 For Eisenhardt (1989), the data analysis is the heart of the creation of theories from case 

studies; it is recommended to develop the work hypotheses by combining the in-depth analysis 

of each case and the search for patterns, comparing the cases, looking for similarities and 

differences between them. This was the procedure done in the present study, first a description 

and analysis of each specific case was developed, to then develop a cross-case analysis, 

comparing information. 
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4 – Multi-case Description and Analysis 

 On this section, all the six cases and the extra interview will be separately described 

regarding the topics mentioned above during the literature review and after that, a cross-case 

analysis will be presented. 

4.1. Company 1  

 Company 1 is an important metallurgical company located in Rio Grande do Sul State, 

south of Brazil, with an infrastructure prepared for producing a high level of goods with highly 

automated processes and a modern factory floor; most of its production is composed of home 

and leisure products, focusing in high quality products. They count with a complex storage and 

distribution control to deliver its products to every Brazilian market and others markets in 

Mercosur and other locations around the world. Company 1 have six units, located in five 

different cities in South and North America, occupying together more than 167 thousand square 

meters, producing 1500 SKUs, divided in 10 different families of products, that are distributed 

for four continents. The company have over than 2000 employees during the high season and 

have an annual billing of, approximately, one billion reais. 

 Company 1 have one huge program for sustainable processes, with a high focus on the 

environmental sphere. In current operations, 95% of waste from the manufacturing process are 

recycled and reinserted into the supply chain. The firm also reuse water from its production 

process, considerably reducing water consumption. Additionally, they count with the most 

advanced technology available for wastewater treatment, going beyond legal requirements. 

They protect more than 12,000 square meters for the permanent environmental preservation 

program, where they reforest native species and develop water protection projects. To engage 

employees to sustainable causes, they enabled a group of employees (called “Green 

Marketing”) to debate improvements regarding environmental management, and spread best 

practices that everyone can apply to reduce or even cut the environmental impacts. 

 All interviewees pointed information technology as a vital tool for orchestrate the 

processes across the company. Recently an important change on companies’ structure illustrate 

the growing importance of technology approach inside the company; three years ago, the IT 

sector was considered only one operational cost and was inserted at the financial structure of 

the company, reporting for the CFO. With the digital transformation pressuring the company 

for changes, the IT sector became an important strategical area and gained power internally, 

growing more than 100% in number of employees, and the responsibilities changed. Before, all 
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the KPIs for IT area were based on complaints made by other departments when they faced 

problems on the system; nowadays they have their own KPIs of internal performance, and have 

targets for other departments’ results. In those three years, huge investments were made in 

software and hardware because the entire IT structure was scrapped, and some results emerged 

instantaneously. To process the monthly results, the company was used to take six days, now 

the take 2 days, due the time that some suppliers take to send the information needed. They 

were planning to go further and use cloud solutions, but unfortunately they could not invest on 

cloud solutions because the lack of network structure on the city that they are located.   

 Inside the company, they have more than one supplier of software, and solutions that 

were done internally; this context generate some challenges to integrate all the systems, and 

generated data. Despite some specific difficulties due to the high number of third parties, all the 

integrations today performing well, linking data from all areas and bringing all information to 

the Business Intelligence System. The company is developing the expertise to deal with big 

data and analytics, nowadays they have managerial reports with easy access from mobile 

devices that are updated every 20 minutes, and some reports that are updated three times a day, 

due the time for processing the data.  

 Technology was recently the core of a huge evolution on companies’ logistics 

processes; the company was growing in two digits levels and facing challenges on storage and 

distribution of its production, needing better management and optimization of logistics 

processes. By this reason, they started the implementation of a warehouse management system 

(WMS), with the target to add intelligence to logistics processes and reduce costs. The project 

took more than a year for the complete implementation, but the impacts were greater than 

imagined, reducing 40% on the number of employees working on storage, 30% improvement 

on physical space utilization, full traceability of products; process accuracy, customer visibility 

on product receipt and significant cost reduction. The impact of technology can be observed by 

the Interviewee’s A statement: 

“Data, information and technology analysis allowed us to better analyze our 

operations, better understand our process and restructure our logistics, which 

improved 100% in all aspects. Technology has helped much in many areas of 

the company”. 

 In parallel to the warehousing and distribution-restructuring project, the technology has 

had a high impact on production processes by automating various tasks and increasing process 

traceability and control through modern sensors and machines. Gains such as reduced use of 
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raw materials, reduced scrap and reduced amount of paint used in manufacturing were 

significant. Between production and warehousing, for example, the number of forklifts required 

decreased from 90 to 40. The positive result of technology introduction on the companies’ 

processes are undeniable, as well as the impacts on sustainable management; but according to 

the interviewee A the projects focus efficiency, cost reductions and processes control, 

sustainable gains are consequence of that; sustainability is not in the center of the strategy for 

new products neither for processes innovation. 

 Regarding Human Resources Management and technology, Interviewees B and C 

confirm that they are extremely dependent of information systems in all the internal processes, 

the trigger for that was the complexity of Brazilian norms and laws. However, today they have 

extrapolated the use of technology to meet legal requirements and have used the systems as a 

support tool for people management strategy. Today technology is essential for the company in 

the field of recruitment and selection, as it is a highly seasoned company, the hiring area has a 

high demand throughout the year; because of that needs a tool that supports the receipt of high 

resumes and helps to filter and bring the information to the correct selection of candidates. 

According to the Interviewee B, this process becomes even more difficult due to the current 

moment of digital transformation and technological evolution of the machines, which generates 

the need for a more capable professional.  

 Interviewee three points out that this change greatly changes the company's need to 

invest in employee training, thus opening the opportunity for the use of technology to scale this 

process. Technological developments have also had a major impact on various factory 

processes, particularly production and logistics, reducing employee physical effort, repetitive 

tasks and consequently the number of occupational accidents. In management areas, 

information technologies influenced a lot on peoples productivity as well, this can easily be 

measured by decreasing the number of overtime worked by employees after systems 

integration, and the employees’ satisfaction grew a lot, according to Interviewee A: 

‘The impact on people's well-being through information technology has been 

enormous. Because the systems were slow, in high season the sales staff 

worked two shifts, overtime and worked many weekends. After improving the 

technological infrastructure, today the commercial area did not work any 

overtime in a year and did not work any weekend. The sales team thanked me 

for the change for generating leisure time with their families”. 

 A current and important topic for people management with the introduction of 

technology is the impact on staff. Concerning this theme, the three interviewees said that 



50 

 

technology did not impact on a reduction in the general staff, but it forced a restructuring of the 

activities performed by the employees, altered the skills needed by the company in the 

employees. Specifically in the IT area they needed to absorb employees from other departments 

because they needed this knowledge to think strategically on how can IT improve others 

departments performance. Other important topic that emerged during the interviews was about 

culture for implementing technology on companies’ processes, the Interviewee B made clear 

that people are reluctant to change and at this specific case it was a top-down change: 

“The company's c-level is in a very strong project to improve internal processes 

and use technology and information systems a lot to do so. For this reason, 

they force the adoption of technology, even with people's resistance to 

change”. 

4.2. Company 2 

Company 2 is a Brazilian company, founded in the state of São Paulo, where until the 

present moment they have most of its plants and distribution centers. It is a multi-specialized 

company in the manufacture and commercialization of construction products, from the 

foundation of the work to the finishing, from the technical item to decoration. The company 

has more than 100 thousand square meters of area, spread in its six units in the Brazilian 

territory. Its portfolio has more than 5700 products that are distributed throughout the country 

and in 30 other countries (approximately 10% of production is exported). In 2018, 200 new 

products were launched in the market and more than 7 million reais invested in its industrial 

park. The company has 1,700 employees and has, on average, an annual billing of 500 million 

reais. 

 The company's mission is to be present with the largest number of items in the largest 

number of customers, in a personalized and functional design. Environmental management is 

central to the company's strategy and plastic is currently the most widely used material for 

manufacturing its products. Due to the material they use and the large size of the operations, 

the generation of plastic waste is very large, which motivated the company to develop a process 

of reuse the waste in its own production. Today, the reuse reaches the level of 99%. Another 

model process is the reuse of all water used for machine cooling. For other waste generated by 

the company's operations, which for some reason cannot be reused by the company itself, they 

adopt the strategy of seeking partners that can use the waste in its operations, such as 

polyurethane foam that is used in other factories for mattress production. 
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 All respondents viewed IT as essential to the proper flow of operations, saying that 

through technology they can manage what happens in the day-to-day operations. In addition, 

the technology embedded in the machines is essential to reach the level of production they have 

today; and that only with technology they can maintain a high level of development of new 

products for the market. Interviewee A claims that the biggest contribution of information 

technology to the company is the integration of management data from all areas, because they 

have systems controlling all processes, uniting and bringing information to the Board to make 

decisions. Recently, the company's board has put technology as a challenge for all areas of the 

company, seeking innovation, reliability and performance, which is why the company has been 

increasing its investments in technology year over year. Each area aims to modernize its 

operation and seek the best practices and technological advances of its sector, using IT as a 

support for this. In Company 2, the IT area has no budget of its own, approving the investment 

according to projects; and IT’s KPIs still based on other areas complains. Even with this 

difficulty, increased its staff by more than 30% in the last 2 years. 

Company 2 has a major software supplier that is one of the main players in the national 

market and seeks to exploit the most the functionalities they already have in it. By strategic 

decision of the company, they do not seek a large number of specialized software in each sector 

of the company, when they need something specific they choose to develop internally, doing 

so they reduce problems with integrations and management of many third parties. Because of 

this strategic decision, they eventually developed robust and complex software solutions for 

their own operation that required a high investment for maintenance and upgrades. Among the 

main proprietary solutions are the production supervisor (comparable to a manufacturing 

execution system) and a freight management module. According to respondent A, the tradition 

and attitude of the company can influence innovation: 

The company has a very strong focus on compliance. Due the tradition of the 

company and the very strong brand in the city, we are extremely audited and 

have a very high social responsibility in the local community. For this reason, 

IT's primary focus is to keep all processes within compliance standards, and 

then we seek innovation and technological advances in processes. 

 Realizing that the company's approach to technological development and innovation 

was holding them back from the market, the board challenged all areas of the company to seek 

urgency for technological advancement and to devote specific resources to strategically looking 

at technology. Even keeping the IT area without a specific budget, this attitude has already 

changed the relevance of technology investments within the company, which is currently 
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seeking to fit into the concept of industry 4.0. Major changes in manufacturing and logistics are 

underway, seeking to implement advanced technologies such as Big Data, Analytics, Artificial 

Intelligence, IoT and designing for the near future Augmented Reality. Although the company 

is seeking for implementing technology for improving its processes, at the same time that they 

have a strong environmental strategy in some areas, interviewees A and C sad that the evolution 

on implementing technologies are not focusing on becoming more sustainable, they focus on 

productivity and competitive advantage, while sustainable improvements are consequence, 

secondary results.   

 Within operations, according to respondent C, a lot of innovation has been implemented 

in all processes, from product design in the engineering areas, to delivery logistics. In the areas 

of creating new products, the company already has specialized programs and 3D printers to 

gain agility and greater accuracy in launching new products. Within the operation, the need to 

improve productivity indicators, split between “human labor” and machines, coupled with the 

pressure to increase communication between machines and management systems, has forced 

the advance in IoT solutions, reducing handwriting, improving traceability and data quality. In 

addition, processes such as maintenance and quality have evolved a lot, especially with the use 

of smart cameras, contributing to waste management and reuse of raw materials. Even with the 

gradual development of process regarding automation, Company 2 still has some challenges to 

overcome as interviewee C explain: 

Although we have strong control of the shop floor processes and have systems 

at all stages of our chain, we still suffer from data collection problems in the 

system, as some steps require manual inputs. In addition, the production areas 

still manage some indicators that we think are important outside of the ERP 

and supervisory that we develop, generating problems of information control, 

data security and integration. 

 On human resources management, the company guarantee that are extremely dependent 

on technology in many different ways. First in all its internal bureaucratic processes, in which 

they have everything integrated and connected with the other ERP modules. Second, because 

of the need for technology both in its operations for its employees' quality of work, and in 

helping to develop better work positions and reducing stress on the shop floor, as software and 

physiotherapists work closely with operation managers to evolve this topic. Third to meet and 

scale the need for specific training that the company has, by using online courses.  

 The company even reported during the interview that in some cases they advance a lot 

with technology and has to backtrack due to the bureaucracies of the legislation, as it happened 
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in the case of control of receipt of PPE (personal protective equipment) by fingerprint, which 

in court is no longer recognized by current case law. The company cited that they have a high 

technology investment to improve knowledge management of employee capabilities, as they 

have no partners for recruitment and selection, nor for the development of internship and trainee 

programs, doing everything indoors, according to the company's overall strategy of having a 

small number of third parties. 

 The company's staff can be considered quite young compared to the market, as 65% of 

the company's employees are under 30 years old. The company has large quality of life 

programs and projects in the area of education with the municipality for the training of young 

employees and this places the company as a reference in the community for the first job 

opportunity. This attitude towards the community shows the company's culture and entails a 

need for strong management in the formation of human capital; firms respond these 

responsibilities by promoting job rotations for the development of these young employees, and 

with structured training programs that are gradually becoming more online, among other 

projects. According to interviewee B, the main problem that the company faces today, in HRM, 

is the growing number of people with depression, which is a public health problem that strongly 

reflects the company's daily life, as this is the major cause of sick leave that company face 

today, on this he reflects: 

“Today 65% of my employees are under 30 years old and depression is a 

disease that has been growing a lot over the years and especially in the age 

groups that most of my employees are. This makes me think a lot about the 

management of my employees, as it is well known that the reasons for 

depression often come from the pressures placed on people, within this context 

how can I manage goals with a person suffering from depression”. 

4.3. Company 3 

 Company 3 is a car parts factory that has two manufacturing plants in the state of São 

Paulo. Its headquarters are in Asia and its operations in Brazil have started to supply automotive 

parts to a major global automaker, which is the company's only customer and part of the same 

group. The company's activities include the stamping of metal parts, welding of metal parts, 

plastic injection and painting of plastic and metal parts. Currently the company has a high 

production volume, approximately 850 employees, and an average annual billing of 500 million 

reais. 
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 Within the context of sustainable development the company has some important 

projects with the local community and technology is an important pillar in this development. In 

environmental waste management, they have specific software solutions for the control and 

better disposal of waste. In addition, with regard to social development, the company has a great 

influence of systems for the development of the best internal processes in the production lines 

aiming at work quality and employee safety. Even being a company with headquarters in 

another country, within its missions is the development of the communities in which the 

company is inserted, for this reason, the company has strong performance with social projects 

in the local community, focused on environmental education and safety in the workplace. 

Which are themes that have a direct influence on the company's core operations. 

 In the Company 3, technology and management systems are seen as the heart of the 

company by respondents; like the others cases, respondents sad that the dependence on software 

is very large and they play an important role in controlling activities. Systems are essential for 

the company to, first, meet the legal requirements for its operation; and after, to control material 

costs, administrative activities and labor control, being present in all company processes. The 

main current challenge is the capture, control and analysis of data throughout the production 

process; for this, the company has some software projects outside the ERP with the 

development of an intranet and an independent checklist module for the company. Those 

projects target the elimination of paper by capturing and centralizing all data generated during 

the operation, having the challenge of integrating this data with the ERP. Being a factory with 

only one customer generates benefits and harms for the implementation of technology, as 

pointed out by interviewee A: 

“Because we have a large client in the same group, we have a very close 

forecast of actual revenue and we receive from them high investments in 

technology to fit to their processes. We are charged and have customer support 

to apply the most advanced technologies of testing, quality, digital simulations, 

and automation, among others. However, we do not have areas focused on 

innovation and marketing; we are not free to change our processes”. 

  At the manufacturing level, technology plays an extremely vital role that goes beyond 

the standard companies, as their production has to be synchronized with the only customer of 

the company; In addition, customer visibility into the company's operations is required. The 

systems were implemented aiming to improve productivity of the plant and connectivity 

between production stages, integrating data between all areas of the company. Recently, the 

company has started projects with manufacturing execution system (MES), integrating the 
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machines with the system by sensors. According to respondent B, technology has positively 

influenced some important processes: 

“Technology is always evolving our processes; we always have systems being 

implemented to improve some parts of the process or the introduction of new 

machines and robots that alter the process. Recently, the areas of maintenance 

and quality have undergone into strong evolution due software solutions. 

While in the painting process, we have evolved a lot in speed, quality and 

environmental impact due to the waste of paint, because the introduction of 

new robotic machines”. 

 Although no interview was conducted with the company's human resources department, 

both respondents confirmed that all administrative processes in the HRM today are within the 

ERP, mainly by a legal motivator, as the company is heavily audited. In addition, recent projects 

are working to develop online employee training, particularly safety training that is a legal 

requirement. Finally, it was pointed out by respondents that by having many young employees, 

they require the introduction of technology in the processes; employees are always requesting 

more agility and the possibility of accessing the company's systems by mobile devices. 

4.4. Company 4 

Company 4, is a Brazilian company founded in the state of Pernambuco, with a long 

tradition in the manufacture of items for household cleaning, personal hygiene, condiments and 

insecticides, currently the company has a strong presence in the north and northeast of the 

country, having leading brands in these markets, competing with major global players. In the 

last decade, the company has shown a strong growth; through publications linked to major 

media in the country, they point technological development as one of the factors for the recent 

strong growth. One of the main changes pointed out by the company was the change of its ERP 

system in 2011, when the company replaced its legacy system with a large player system in the 

national market, starting the project with the basic management tools, and later evolving to 

specialist programs in your field. Today the company has more than 2100 direct employees, 

plus 500 outsourced sales professionals, distributed in six manufacturing plants; presenting 

annual revenues of about one billion reais. 

 Since 2011, when this new system was hired, the technology area is no longer seen as a 

cost to the company and has been directly responding to the company's strategy board, and a 

technology committee has been created in the company, greatly changing the importance of the 

area within the company. At this moment began the journey for digital transformation in the 

company, implementing the new ERP and integrating specific software tools to it. This 
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committee planned the digitization of the processes and the integration between the company's 

areas, aiming to improve control, flexibility, traceability and productivity. According to the 

interviewee, the committee went even further: 

“The technology committee initially planned to move to the new system, 

focusing on control, flexibility, productivity and traceability, very concerned 

with the deployment and integration of all areas and data. In the second 

moment, when operations were stable, the committee encouraged the search 

for disruptive technologies in each area and each process, giving, besides 

voice, budget for the areas to modernize. In addition, the committee gave the 

necessary top-down weight for the deployment of modern software in critical 

processes; only in this way was it possible to succeed in this modernization of 

the company”. 

 According to the interviewee, the change in the company in recent years are influencing, 

not only some areas, the company as a whole. The volume of technology investment went up a 

lot, but all projects paid-off quickly with the performance gain. Administrative processes, sales 

processes, access controls, human resources management, quality of life management, 

environmental management systems, and many other processes have achieved astonishing 

results in recent years. The digitization of internal processes started to generate many data and 

presented a new challenge for the company, the management and data analysis, forcing the 

implementation of a Business Intelligence module in the company, which centralizes all 

information, generating essential indicators for the company’s decision-making. 

 Two major supply chain management projects were rated by the respondent as key to 

generating value for the company and, in addition to paying themselves quickly, generate 

competitive advantage and a great efficiency gain for the company. One of these projects was 

in the production area with the introduction of the Manufacturing Execution System (MES), 

the need for this project came due to the low operational efficiency that the factory had. The 

production processes had a high level of manual interactions and notes in the systems, plants 

stoppages and losses were done manually as well, and the system did not automatically generate 

production indicators. With the introduction of the MES module, the company productivity 

index (OEE) grew by approximately 23%, reaching a high standard compared to other 

companies around the world, in addition to generating real-time indicators. 

 The project with the greatest impact on the company in terms of productivity gains, 

efficiency and financial return was the logistics cockpit project. According to the interviewee, 

it was the most complex project, which involved numerous areas of the company, required the 
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collaboration and engagement of the company's top management areas, but also brought the 

greatest added-value to the company. This project changed the entire logistics planning of the 

company, with the system bringing to the company the optimized distribution plan, including 

the cubing and the optimized route for the production delivery. With the logistic cockpit, the 

availability of finished products was optimized by more than 50%, the number of operators for 

cargo formation reduced, vehicle occupancy increased from 70% to 92%, and the product mix 

increased in one truck from 45 to 85 SKUs. They reduced their own fleet requirement by 20%, 

and reduced overall freight bill by 10%, enabling the company to open a new plant with the 

savings generated. 

 Regarding sustainability, the interviewee pointed out some specific software modules 

that contribute to the company's environmental management area, one that they use to check 

current legislation and to analyze if internal processes are compliant with environmental laws, 

and another that does waste management. At the time of ERP implementation, this was not the 

focus; the company was seeking process modernization, productivity, optimization, and cost 

reduction. However, the market today is aiming for a more sustainable operation and the 

company is responding: 

“The company is today in what we are calling a "sustainable vibe", we are 

reviewing numerous processes, much driven by the demands of our consumers. 

Product development areas are also aware of this and reviewing possibilities 

for packaging reduction and new models of packaging products to take them 

to the consumer, as well as seeking reduction of raw materials in production 

and even substitute raw materials”. 

4.5. Company 5 

Company 5 is a Brazilian company based in the state of Minas Gerais, is a traditional 

dairy company and one of the largest cheese producers in the domestic market. Today it has 

three factories, totaling a processing capacity of over 600,000 liters of milk. Its main products 

are different types of cheese, curd and butter, but also have a company specializing in animal 

feed. Summing all the companies and the three plants, the company has approximately 750 

employees. Contrary to the unfavorable scenario of the economy, the company is following its 

investment pace and is allocating 30 million reais to expand its factories. In addition to making 

investments in technologies such as the use of features such as robots and software that control 

from order to product delivery, with this project they had gains such as a 99% reduction in order 

loading errors. 
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Keeping an eye on Sustainability and aware of its responsibility, in 2002, Company 5 

created an Environmental Institute to systematize the company's social and environmental 

responsibility actions. Boosting the rational use of natural resources and the preservation of the 

environment. Since then, the company adopts actions of control and develops projects in the 

area of education and environmental preservation inside and outside the company. The 

company also built a wastewater treatment plant and returns to the environment clean water, 

which is captured through wells of excellent quality. The company uses modern gas scrubbers 

that have reduced the emission of polluting materials by almost 100%. The company also uses 

as fuel the pressed sawdust and reforested eucalyptus firewood from its own reserve. In 

addition, solid waste is disposed of appropriately, either sold for recycling or used as organic 

fertilizer. They also founded in 2002 an institute for developing the education in local 

communities for kids. 

According to the interviewee, the company is today extremely dependent on technology 

in all its processes, in the last three years investment in IT has grown by 200% and the staff has 

doubled. In addition to systems, the company had to invest heavily in its IT infrastructure to 

support all this evolution, and doubled the capacity of its data center. They tried to look for an 

alternative in cloud systems, but the cost of networking in the city where they are located made 

the project unfeasible. According to the interviewee, the IT agenda is full and only tends to 

increase: 

“In the company today, there is no process other than systems controlled, with 

the plant running 24 hours a day, seven days a week, any downtime for 

maintenance or systemic upgrade has to be planned well in advance. The power 

of IT internally is growing a lot, but also the responsibility”. 

 In the company, the whole strategy of business expansion is connected with the 

technology area, for this purpose a technology committee was created internally, where projects 

are prioritized, and processes and new technologies are discussed. The company has a very 

strong strategic focus to gain traceability and performance, especially in production and 

logistics. Recent investments have been made in the areas of warehouse control and quality 

control. In addition, a large investment was made in a collaboration platform between areas to 

connect and facilitate the flow of information within companies.  

About newer technologies, the company already has a broad Business Intelligence 

project, which unites and analyzes much of the company's data, bringing real-time indicators to 

management board, but they find it difficult to have a skilled workforce to maintain and expand 
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the BI project within the company. The particularity of its business requires a high control of 

the production process (cheese), this led to a premature investment in IoT, connected with MES, 

despite the difficulty of integration in the beginning, nowadays the company is extremely 

dependent on these solutions. Finally, some investments in artificial intelligence are planned 

for the coming years, but there is a huge difficulty in finding the human resources for this. 

Environmental management has always been the focus of the company and always had 

very strong control of its processes to minimize environmental impact, according to the 

interviewee the company has always been ahead of legal obligations to the sector. However, 

these themes are often dealt separately and with specific projects, not in all day-to-day 

operations. Considering the social side, the company has numerous projects in education in the 

community where it operates, mainly relating education and environment. Internally they need 

to work hard to develop their talents, as it is increasingly difficult to find the skilled labor they 

need. In the pursuit of innovation, the company is focusing on empowering its team and also 

predicting IT budget losses on innovation projects, because according to the interviewee: "there 

is no innovation without trial, error and some financial losses down the road”. 

4.6. Company 6 

 Company 6 is a large Brazilian company, founded in the state of Rio Grande do Sul, 

where they have three of theirs four industrial plants, which together sum, approximately, 60 

thousand square meters. Among the more than 5,000 items in its portfolio are locks and 

ironmongery, electrical materials, thermal utilities and furniture components. Its production 

serves the entire national territory and other Latin American countries. In all its units, the 

company has approximately 1100 employees. The company cares about every detail of its 

products and services, seeking to promote the well-being and safety of its customers and 

employees, having a traditional brand in its community to watch over.  

 The company has recently started a new phase, with a positioning focused on the 

development of a quality culture permeated by values that guide all activities performed in the 

organization. The new strategy is based on human appreciation, integrity, ethics, and 

professionalism, as they believe it is necessary to align long-term sustainable results with the 

growth and development of employees and the business. They try to balance what is fair to the 

organization and society in order to build full and transparent relationships, respecting people, 

diversity and the environment. 



60 

 

 According to the interviewee, the company's IT area has gained a lot of strength and 

investment over the last 10 years, in which processes that are digitized and controlled by 

systems have risen from 10% to 98%; Today telecommunication, systems and hardware are 

present in all parts of the company, without technology nothing is produced. The company is 

currently undergoing a constant process improvement phase; IT is considered the driver for the 

company achieve improvements on performance, speed of processes and improve mobility. 

However, according to the interviewee, some structural problems make changes happen in a 

slower way: 

“Although there is a growing demand from the company's board for digital 

transformation, IT is still seen as a cost and support area for the operation, so 

it has no seat on the company's strategy committee. IT receives requests from 

business areas or directly from the strategy committee and only then enters in 

the projects”. 

 Currently, the company focuses its technology modernization strategy on its processes, 

but they are also investing in a product line with high aggregate technology in which they try 

to explore a new market. Internally the company is focusing on systems to improve flexibility, 

productivity and traceability by connecting systems with machines on the shop floor and in 

warehouses. A high investment in operation planning intelligence was made which increased 

production capacity without the purchase of new machines and gave customers greater 

predictability of product delivery. Today the company already has strong data control, from 

sensor collection to data analysis and generation of KPIs for the management board, by 

adopting a business intelligence system. In internal processes, the company has a strong control 

of the operation; however, according to the interviewee they have difficulty for looking outside 

the company, absorbing and analyzing market data, because the IT area does not have this 

autonomy.  

 Concerning environmental management, the company does not save resources to 

become a reference in the subject. According to the interviewee, they have machines and 

systems that manage and control chemical waste, that are considered world reference, going far 

beyond the legal requirements, but this is not connected with the other systems of the company, 

these platforms are not connected to the ERP. In the management of human resources, the 

company says it has a hard time finding skilled labor, which is why they recently invested in a 

robot to capture and select talent. Even so, there is still a gap in the skills of employees hired 

with what the company needs, so there is a high investment in training, which has evolved into 

the online mode with the creation of a corporate academy. 
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4.7. Extra Interview for HRM analysis 

 This interview was held in a Brazilian company in the technology sector, founded in the 

city of São Paulo and today spread throughout the national territory, with presence in more than 

40 countries. The company is an important global player in the technology segment and one of 

the most valuable Brazilian brands. The company has over 13,000 employees, with over 50% 

of the market share in Brazil and a net revenue around two billion reais. The only Brazilian IT 

company present in the global innovation ranking, thanks to the large R&D investments made 

to constantly evolve products and generate a cycle of innovation and growth among Brazilian 

companies. All this without forgetting the responsibility to society. 

 The analysis of this interview was focused on human resources management, because 

most respondents from other companies cited the difficulty of skilled IT work force as a major 

barrier to technological development. According to the interviewee, the scenario of difficulty 

on finding people with the skills needed to fill technology-oriented jobs is not unique to the 

Brazilian market; the world is suffering from this difficulty. There is virtually no supply of 

skilled labor for functions that require knowledge of the latest technologies. This current 

scenario is critical due to the rapid speed in which new technologies have emerged within the 

context of digital transformation, aligned with the misalignment between academia (education) 

and the corporate world. To overcome that, companies need to be creative to find a way-out: 

“In this scenario of labor shortage, hunting tools have gained a lot of strength, 

but they are not enough to supply all the need of companies by specialized 

people. Because of that, companies stop looking for technical skills and start 

looking for behavioral skills on a talent, selecting people with the behavioral 

skills they want and then investing in their technical skills. In this scenario, 

self-taught people are extremely disputed by all companies”. 

 For this reason, the need for companies to invest more and more in training platforms is 

growing day by day and this has become an important niche market for technology companies. 

Not only in training platforms, but also in human resources management as a whole, companies 

have been undergoing a strong digitization of HR. In many cases, this digitization has been 

driven simply to suit legal requirements; however, some companies have strategically realized 

that if production and logistics management technology positively affects productivity, in HR 

management it could also be true, with that emerged the concept of strategic HR and people 

analytics. In some companies, we can already find artificial intelligence tools generating 

excellent results in retaining and capturing talent, for example, which shows a great evolution 
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of technology application in HR, which in most companies is considered as an area of 

administrative support. 

4.8. Cross-cases analysis  

 To compare the cases above, this section will provide a comparative analysis of cases 

in some families of topics covered in the literary review. The topics covered will be the triggers 

for supply chain management, departments involved in sustainability projects and technological 

evolution, stages of the journey towards sustainable processes, technology impact on 

sustainability and the degree of maturity of information systems. 

4.8.1. Triggers for sustainable supply chain management 

 According to the literature review, big corporations began to speak on sustainability and 

invested resources to build internal capacity on sustainability due the increasing environmental 

stress that generates risks and cost, with the further possibility to brake business growth (PINO 

et al., 2017). Other view is that the search for sustainability is already changing competitive 

landscape, forcing companies to change their way of thinking about products, technologies, 

processes, and business models (GEISSDOERFER et al., 2017). Other, more skeptical, view is 

that the main trigger for sustainability era external pressures, like regulation, market and 

society, followed by economic and environmental performance improvement objectives 

(SEURING; MÜLLER, 2008). 

 The following table was designed to classify companies as its triggers for adopting 

sustainable practices in their supply chain management. The first column lists companies that 

adopt sustainable practices to comply with legal requirements or to minimize image risk by 

simply “practicing green marketing”. In the second column, companies that see performance 

improvement opportunities with sustainable practices and technology investment in their 

processes. In the third column, companies that invest in technology to launch sustainable 

products. In the fourth column, companies that designed new business models concerned with 

environmental stress. It is noteworthy that the same company can appear in more than one 

column at a time;  
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Table 2 - Triggers for sustainability 

Table 2 – Triggers for sustainability  

Source: Author Elaboration 

 All interviewed companies adopt sustainable supply chain management practices to 

comply with legal obligations and not jeopardize brand reputation. Although some companies 

say that at the beginning of the introduction of process improvement and technology inclusion 

the goal was purely financial, they now all say they are concerned with sustainability in their 

processes and claim that they achieve performance gains by being sustainable. Adopting 

sustainable practices in the development of new products, only two companies are inserted and 

have strategies with this focus. Finally, no company has ever changed its business model with 

environmental impacts in mind. 

 Comparing the supply chain drivers considered in the table above, you can see a great 

approximation with what Prahalad, Nidumolu and Rangaswami (2009) called "journey towards 

sustainable products and processes", summarizing in the scheme below. In this case, the authors 

consider the inclusion of sustainability in processes and products somewhat gradual, as a way 

in which companies travel over time; allowing us to analyze at what stage within this journey 

the analyzed companies are today. 

 

Table 3 - Journey towards sustainable processes and products analysis 

Company Segment
Regulation & 

Reputation

Competitive 

advantage 

Processes 

Competitive 

advantage  New 

Products

New Business 

Model  

Environmental 

Company 1 Capital Goods x x

Company 2 Metal and Plastic x x x

Company 3 Automotive x x

Company 4 Chemical x x x

Company 5 Food x x

Company 6 Durable Goods x x

STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5

Viewing Compliance 

as Opportunity

Making Value 

Chains Sustainable

Designing 

Sustainable Products 

and Services

Developing New 

Business Models

Creating Next-

Practices Platforms

Company 1 Capital Goods x x

Company 2 Metal and Plastic x x x

Company 3 Automotive x x

Company 4 Chemical x x x

Company 5 Food x x

Company 6 Durable Goods x x

Company Segment



64 

 

Table 3 – Journey towards sustainable processes and products analysis 

Source: Author Elaboration based on NIDUMOLU; PRAHALAD; RANGASWAMI, 2009 

 It is possible to affirm from the data collected in the interviews that all the companies 

studied have already completed the stage 1 and have practices in different levels at the stage 2 

of the journey. The present study allows to state that all companies in the study have a critical 

eye and processes designed to achieve a high level of eco-efficiency, but few have gone through 

a process of redesigning the entire supply chain management to ensure sustainable processes in 

all external stakeholders. All companies brought cases where they were able to look beyond 

what legal obligations required and developed processes, in some cases with the help of 

technology, which created business opportunities or even competitive advantage for the 

company. Although in some cases the initial motivator was not sustainable development, all 

interviewed companies have recently evolved supply chain control and made processes more 

efficient, generating sustainable value. In all cases, it is possible to see a positive impact of 

technology influencing processes and generating gains such as higher productivity, less energy 

expenditure and better waste management, in some cases actions have been restricted to internal 

processes, but this topic will be covered in the next section. 

 Only two of the companies interviewed already have concerns about sustainable product 

development, in both cases the companies already have product life cycle testing and testing 

technology and are transforming both product and packaging design to reduce environmental 

impact, however, these products still make up a small part of the portfolio. As for stages 4 and 

5 of the journey, it is possible to say that none of the analyzed companies reached this degree 

of maturity. It is possible to infer that companies are already in the journey towards sustainable 

processes and products, some entered in the journey in a reactive way to be compliant, and 

others entered in a proactive way seeking for competitive advantage. In both cases, changing 

its supply chain management is a cost intensive processes, needing human resources, time and 

technology, therefore the results tends to be positive and compensate their costs. Nevertheless, 

companies are not going further than changing their processes, in few cases changing their 

product, and trying to change business models and creating next-practices platforms. 

4.8.2. Internal and external focus and department approach for sustainabiliy 

 According to the literature review, a company can achieve benefits by pursuing 

sustainable product and sustainable processes, firms can seek to create sustainable value by 

focusing in internal processes or external activities, changing processes internally or externally 

can generate sustainable value at the present or in the future (MILSTEIN; HART, 2004). In 
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2011, Dao, Langella and Carbo added to this framework the idea that a company need to 

integrate employee effort and supply chain resources, with IT resources, in order to develop 

sustainable capabilities, creating the Integrated Sustainability Framework, which was presented 

at the literature review and will be used now to understand better the interviewed companies’ 

strategies. 

 

Table 4 - Integrated Sustainability Framework Analysis 

Table 4 – Integrated Sustainability Framework Analysis 

Source: Author Elaboration based on DAO; LANGELA; CARBO, 2011 

 Through the Integrated Sustainable Framework, all companies interviewed are applying 

sustainability-focused strategies that focus on today's activities, both internally and externally. 

The strategies that the framework considers as internal, focusing on the present, are the 

prevention of pollution, optimizing the operation to reduce cost and environmental impact, and 

the creation of an organizational culture around sustainability, improving the management of 

human resources. As much as companies have different motivators and different levels of 

results, it can be inferred that they have all adopted strategies to review current processes that 

directly influence management for sustainability. In addition, all of them used technology to 

pursue this evolution, with the main results being cost reduction, profit increase and risk 

reduction. 

 Strategies that the framework considers external, with a focus on the present, are 

improving supply chain management to reduce pollution through material choices and proper 

waste disposal through partners, and extending sustainable culture to internal and external 

stakeholders. In the management and selection of suppliers based on sustainable values, few 

companies mentioned having any practice, but all have intense partners and projects for the 

correct disposal of waste through partners, and have a strong control over them. Regarding the 
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extension of sustainable values for internal and external stakeholders, all companies 

demonstrated strong activities with their supply chain and the community where they operate, 

one of the likely reasons is that all participants are from small or medium-sized cities, having a 

strong tradition in local communities. In this quadrant, the results obtained with sustainable 

development go beyond the reduction of the environmental impact and the gain of competitive 

advantage, reaching expressive gains of reputation and legitimacy. Again, is important to state 

that studied companies are in different level of performance on controlling and designing 

external processes for the entire supply chain, but all cases have undergone to some changes 

considering sustainability. 

 Looking at long-term strategies based on sustainability, unfortunately there are few 

actions that can be found in the companies interviewed. Looking at long-term internal 

strategies, although still timid, we find companies 4 and 5 with some projects to develop clean 

technology capabilities and processes that contribute to social and environmental problems. 

Company four already has a cell that reviews internal processes and products with a focus on 

sustainability and develops improvements and proposals for looking at long-term results; 

company five already has within the technology area a budget for losses in innovation projects 

that also look at sustainability. Within this quadrant, the possible outcomes are innovation and 

a differentiated strategic positioning regarding sustainability. Looking at long-term results and 

externally, was not found any activity or project in the companies interviewed; projects within 

this quadrant are expected to include sustainability in all products and processes throughout the 

supply chain and open discussions with all stakeholders on previously ignored sustainability 

issues. 

 Throughout the literary review, many authors have brought the need for collaboration 

between areas to achieve sustainable results, especially by making processes increasingly 

sustainable. To achieve a satisfactory level of this collaboration, all respondents brought the 

need for efficient software solutions for the exchange of information and knowledge between 

company areas. All the respondents from IT area brought up this question as one of the biggest 

challenges. In two cases in this study, they still claim to have a delicate path to follow and 

improve data flow and analysis, while the other four cases claim to have already gone through 

this step. It is noteworthy that the cases that claim to have already overcome this obstacle have 

Business Intelligence tools implemented. One point of attention is that in the answers and 

examples used, the data considered were always internal, which may indicate a greater 

difficulty in connecting with data from external stakeholders. All respondents said that the KPIs 
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design was not focused on sustainability indicators, in some cases they are drawn from specific 

systems that are not connected to others company systems.    

Finally, when asked directly about the need for supply chain management, IT, and 

human resources management to be aligned for sustainable results, all respondents believe this 

is extremely important. The first point to consider is that all respondents in the operations and 

human resources areas, sad that they are extremely technology dependent and IT is a vital 

resource for their operation; they also believe that the evolution on their processes will be 

guided by new technologies, and the need to be aligned with IT just raises. The second 

important point is that both technology and supply chain respondents point that it is very 

difficult to find the right people for the jobs they need, and human resources management is 

extremely important for both recruiting and training. 

4.8.3. Technology impact on sustainability 

 The literature review shows that corporate sustainability became an information 

challenge and environmental and social performance might be integrated with all company 

systems to gain transparency and make possible for managers take responsible decisions; 

information systems are pointed as the enabling tool to respond social, cultural and legislative 

pressures regarding sustainable concerns. Incapacity of dealing with data lead companies to 

make mistakes on production and waste resources; it is impossible to achieve an effective 

supply chain without information technology, information systems became the backbone for 

accomplishing environmental and social strategies. IT is a critical resource for coordinate 

complex human and non-human resources for sustainable goals and generate competitive 

advantage (DAO; LANGELLA; CARBO, 2011; FIORINI; JABBOUR, 2017; LOESER et al., 

2017; WU et al., 2017). 

 Without exception, all respondents pointed to technology as a vital tool for achieving 

sustainable results. According to the interviewees, the evolution in the adoption of technology 

in the internal processes of the companies leads to great operational gains, which in turn bring 

sustainable results to the operation. Within this idea is very strong the presence of the 

environmental sphere as a result of the greater adoption of technology within companies; is 

possible to see great results in the companies analyzed in optimizing operations, optimizing 

resource, reducing errors, reducing waste, and even reusing raw materials with the help of 

technology. In the companies analyzed it is possible to point out that in the areas of production 

and logistics the adoption of technology revolutionized the processes and yielded extremely 

relevant results, reducing the impact on the environment by optimizing its resources. 
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Companies 1 and 4 shared quantitative results that clearly demonstrate the strong impact of 

technology on results of operations; while the other respondents said they had made big gains 

in operations, but without sharing numbers for lack of metrics or data confidentiality issues. All 

respondents agreed that dealing with data and integrating data from all departments of the 

company is the main challenge that IT faces today, but from a better data management can 

derive the biggest gains for companies’ operations.  

 As for social impact, it is possible to see a common concern of all companies in 

improving the quality of life of employees. In the day-to-day of production and logistics, 

everyone pointed out that in addition to systems, new machines already with great embedded 

technology greatly affect employees' activities, reducing repetitive tasks and tasks that require 

great physical strength. In addition, one respondent reported that the company has systems that 

support physical therapists to define the best ergonomics for the performance of tasks, reducing 

the number of work accidents and sick leave. All companies were also very concerned about 

the community, in which they operate, presenting strong social programs, especially focused 

on education and often linking the environmental awareness. All the companies that 

participated in the study are very traditional in their communities and have a high degree of 

social responsibility, but the social programs and projects had no major impact or change with 

the adoption of new technologies. 

 Coupled with corporate social responsibility, it is important to note that in all interviews, 

when asked about human resources, respondents pointed to a large shortage of skilled labor. 

With digital transformation, the introduction of systems into operations, and the technological 

advancement of the machines used in production, the skills required to perform tasks have 

changed dramatically and it is becoming increasingly difficult to find skilled employees. 

Respondents point out that the educational situation in the country is not good either and there 

is a big gap between what schools teach and what companies need. For this reason, companies 

have invested heavily in intelligent recruitment and selection systems, which still do not cover 

the entire gap (forcing companies to hire for behavioral skills); in addition, companies are 

forced to invest heavily in corporate training, which are increasingly evolving to online 

platforms. 

4.8.4. Maturity of information systems 

 Recently, emerged the ideal of sustainable enterprise resource planning (S-ERP), which 

is a holist solution to serve as a tool for companies reach sustainable objectives. The S-ERP 

idea is to put together the classic ERP system and the sustainability goals, using the ERP for 
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giving the needed tools for the company analyze important data regarding the triple bottom line 

and develop sustainable strategy. The main difference between ERP and S-ERP relies on their 

philosophical base, ERP was built based on profit, while S-ERP on the triple bottom line 

(CHOFREH et al., 2014). Considering the life cycle of ERP and S-ERP presented on the 

literature review, the following table shows the comparison among interviewed companies. 

 

Table 5 - Life cycle of ERP and S-ERP Analysis 

Table 5 – Life cycle of ERP and S-ERP Analysis 

Source: Author Elaboration based on CHOFREH et al, 2014 

Current information systems do not have an architecture designed to capture 

sustainability data, considering the triple bottom line. Today's systems do not have a holistic, 

integrated and complete view of all processes, spilling across company boundaries and entering 

all levels of the supply chain (CHOFREH; GONI; KLEMEŠ, 2018c). From the interviews, it 

was clear that the design of the current systems in all companies analyzed was based on profit 

as the main objective and that despite having well integrated internal data they do not connect 

with the supply chain information as a whole.  

Companies 1, 4 and 5 already have a very high degree of maturity of their ERP, already 

having structure to advance in a project of S-ERP, but they have not made this move yet. It is 

important to highlight here that companies already have the need to generate indicators for 

sustainability, in the cases analyzed companies use BI tools, which collect data from different 

sources (since environmental management modules are outside the ERP) to generate these 

KPIs. Another important point is that although some of the companies already have some of 

cloud solutions, none of them has the entire system based on cloud; the main reason is the high 

cost of network in the country, especially in small cities, a huge problem of infrastructure. 
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Regarding S-ERP, it is important to point out that due to the recent emerge of the topic and the 

concept the technology suppliers itself does not offer a specific and standard tool that can fall 

into this classification. S-ERP still being something still very personalized, which substantially 

charges the projects and generates an even higher level of complexity, especially in the 

integrations between the tools. This is one of the main reasons for not finding any company at 

this level of maturity among the studied cases. 
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5 – Conclusions 

From this study, it is possible to infer that the theme of sustainability is increasingly 

present in organizations and high investments, especially in information technology, with the 

aim of optimizing internal processes are being made by organizations. External pressures such 

as regulations, market and image towards society continue to be important motivators for a 

company to adopt sustainable practices, but the search for more sustainable processes aiming 

to improve performance and gain competitive advantage is increasing. In this context, 

technology is seen as main tool for process improvement. Regarding sustainable oriented 

products, companies are not investing as much as in processes, but it is possible to see this 

concern in two cases at this study. Although in some cases the initial motivator was not 

sustainability, companies invested in processes efficiency generating sustainable value. In all 

cases, it is possible to see a positive impact of technology influencing processes and generating 

gains. Moreover, in all the companies interviewed, the importance of technology as a process 

management and control tool was evident; in all cases, information technology is present in 

more than 90% of the processes, showing a strong dependence of companies on information 

systems.  

According to the integrated sustainability framework, companies are whiling to invest 

more on sustainability in a short-term view than in a long-term view. Although companies have 

different motivators and different levels of results, it can be inferred that they have all adopted 

strategies to review current processes that directly influence management for sustainability. All 

of them used technology to pursue this evolution, with the main results being cost and risk 

reduction, and profit increase. As external practices in current activities, all analyzed companies 

have intense partnerships and projects for the correct disposal of waste and have a strong control 

over this process, achieving results that goes beyond the reduction of the environmental impact 

and the gain of competitive advantage, reaching expressive gains of reputation and legitimacy. 

Looking at long-term internal strategies, only companies four and five have some projects to 

develop clean technology capabilities and processes in order to contribute to social and 

environmental problems. 

Although the initial reason for increasing technology investment (in the companies 

interviewed) is the pursuit of process performance and financial gain, technology plays a key 

role for a company to achieve environmental and social outcomes, being a great ally for 

sustainability. The evolution in the adoption of technology in the internal processes of the 

companies leads to great operational gains, which in turn bring sustainable results to the 
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operation. Companies are optimizing operations, optimizing resource, reducing errors, reducing 

waste, and even reusing raw materials with the help of technology. It is possible to point out 

that in the areas of production and logistics the adoption of technology revolutionized the 

processes and yielded extremely relevant results, reducing the impact on the environment by 

optimizing resources. Regarding the challenge of data management, all respondents agreed that 

dealing with data and integrating data from all departments of the company is the main 

challenge that IT faces today, but from a better data management can derive the biggest gains 

for companies’ operations.  

Cultural barrier is a relevant question among the major difficulties for the evolution of 

technology in companies' supply chain. In some cases there is a lot of resistance from people to 

processes changes caused by technology, so the projects that succeed within the company are 

usually top-down, with strong support from the company’s board. Another important barrier to 

processes digitization relies on availability of skilled labor, with the digital transformation, the 

skills required in an employee changed dramatically and it is becoming increasingly difficult to 

find skilled employees; in Brazil, there is a big gap between what schools teach and what 

companies need. For this reason, companies have invested heavily in intelligent recruitment 

and selection systems, and in corporate training, which are increasingly evolving to online 

platforms. 

 Regarding to the social sphere of sustainable development, systems and new machines 

with embedded technology greatly affect employees' activities, reducing repetitive tasks and 

tasks that require high physical strength. One example are systems that support physical 

therapists to define the best ergonomics for the performance of tasks, reducing the number of 

work accidents and sick leave. Companies are, also, raising the concern about the community 

where they are inserted, because of that, they develop strong social programs for the 

community, especially focused on education and often linking the environmental awareness.  

When it comes to system maturity and sustainability, it is possible to infer that current 

systems are based on profit as the main objective and (despite having well integrated internal 

data) they do not connect with the supply chain information as a whole. By this philosophical 

question is possible to infer that analyzed companies are not in the wave of S-ERP yet. 

Companies already have the need to generate indicators for sustainability and they are using BI 

tools, which collect data from different sources (since environmental management modules are 

outside the ERP) to generate these KPIs. It is important to mention that some companies already 
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have some of cloud solutions, but rarely the entire system is based on cloud; the main reason is 

the high cost of network in the country, especially in small cities. 

From the present study, it is possible to state that information technology plays an 

extremely important role within the companies’ supply chains, generating positive results for 

the company, leveraging sustainable development. The main role of information technology (in 

the studied cases) relies on the integration of the companies' areas, orchestrating the processes, 

collecting and analyzing data. It is possible to notice, that technology brings great performance 

gains in processes, especially on manufacturing and logistics area, optimizing resources, 

reducing errors and waste. In the short term, the impact of technology on the supply chain is 

most noticeable in the environmental sphere of sustainability.  

The present study has some limitations, the first one is due the industry and locations, 

although the study consider six companies from different industries and in three different 

regions in Brazil, there are other realities, contexts and peculiarities in the Brazilian market that 

were not considered due the restriction of the analyzed cases. Regarding that, the main 

restriction is that only medium to big corporations with ERP projects were analyzed, which is 

not to reality of many Brazilians manufactures. A second restriction comes to the case study 

method, that did not considered the analysis of other players in companies’ supply chain, 

focusing the study only in the focal company, not going deep in companies’ suppliers and third 

parties. In addition, there is a limitation related to the validation of the data collected from the 

studied companies and the lack of quantitative data. For future studies, there is a wide range of 

themes that can derive from this work as quantitative impacts of the application of information 

technology on sustainable supply chains; IT governance management in companies; impact on 

the social sphere of sustainability with the adoption of new technologies in corporate 

operations; new technologies that can impact sustainable supply chain management, among 

others. 
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7 – Appendix 

7.1. Appendix A 

Research Protocol for IT and Operation Manager 

 Could you describe your function at the company? 

 Could you explain to me how do you measure the results of your sector? (Do you look 

for productivity and flexibility?)  

 How important are IT Solutions for your department? Is there any core process of your 

department that need high technological resources? 

 Which are the main IT Solutions that support your work? (hardware and software) 

 Did your department implement some new software features in recent years? 

o If yes, which features and which results did you achieve with that? How was 

the implementation project? What were the biggest difficulties? 

 Do you have any IT Solution for automation of processes? 

 How technology impact your manufacturing process and you logistics?  

 How the information flows inside the company? How integrated are the data? 

 How would you evaluate the impact of IT technology on the efficiency of your 

department? 

 Does your department collect and interpret management data using IT technologies? 

o If yes, does you department focus on Big Data, Data Analytics and AI? Do you 

have any cloud solution? 

 Does your department or the all company use some collaboration platform for inter or 

intra-organizational processes? 

 Are you looking for new technologies to change any current processes?  

o If yes, which technologies and processes? 

 Do you see technology minimizing environmental impacts? What about social impacts 

for your employees and the local community? 

 Does your sector implement IT/IS solutions seek the following payoffs: 

o Reduce cost and risk – increasing profitability; 

o Innovation – processes; 

o Reputation and Legitimacy – increasing competitive advantage; 

o Growth trajectory. 
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 Does the company adopt any strategy considering sustainability at the following 

topics? Which actions are taken for each? How do you evaluate those processes?  

o Viewing compliance as opportunity; 

o Making value chains sustainable 

o Designing sustainable products and services; 

o Developing new business models; 

o Creating next-practice platforms. 

 Do you have any final consideration regarding those topics? 
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7.2. Appendix B 

Research Protocol for Human Resources Manager 

 Could you describe your function at the company? 

 Could you explain to me how do you measure the results of your sector? (Do you look 

for productivity and flexibility?) 

 How important are IT Solutions for your department? Is there any core process of your 

department that need high technological resources? 

 Which are the main IT Solutions that support your work? (hardware and software) 

 Did your department implement some new software features in recent years? 

o If yes, which features and which results did you achieve with that? How was 

the implementation project? What were the biggest difficulties? 

 Do you have any IT Solution for automation of processes? 

 How the information flows inside the company? How integrated are the data? 

 Does your company have any platform for employees’ capacitation?  

o If yes, which are the results?   

 How would you evaluate the impact of IT technology on the efficiency of your 

department? 

 Does your department collect and interpret management data using IT technologies? 

o If yes, does you department focus on Big Data, Data Analytics and AI? Do you 

have any cloud solution? 

 Does your department or the all company use some collaboration platform for inter or 

intra-organizational processes? 

 Are you looking for new technologies to change any current processes?  

o If yes, which technologies and processes? 

 Did technology influenced, anyhow, your head count? 

 Do you see any gain to your employees by technology minimizing physical effort and 

repetitive tasks? 

 Do you see technology minimizing environmental impacts? What about social impacts 

for your employees and the local community? 

 Does your sector implement IT/IS solutions seek the following payoffs: 

o Reduce cost and risk – increasing profitability; 

o Innovation – processes; 

o Reputation and Legitimacy – increasing competitive advantage; 
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o Growth trajectory. 

 Does the company adopt any strategy considering sustainability at the following 

topics? Which actions are taken for each? How do you evaluate those processes?  

o Viewing compliance as opportunity; 

o Making value chains sustainable 

o Designing sustainable products and services; 

o Developing new business models; 

o Creating next-practice platforms. 

 Do you have any final consideration regarding those topics? 
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7.3. Appendix C 

Company 1 shared material 
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7.4. Appendix D 

Company 4 shared material 
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7.5. Appendix E 

Company 6 shared material 
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