
Sustainability as driver of corporative innovation: a case 

study in the brazilian petrochemical sector 
 

 
Vanessa Pinsky 

University of  São Paulo, Brazil 

 

Maria da Graça C. B. Popi (maria.busica@usp.br) 

University of  São Paulo, Brazil 

 

João Amato Neto 

University of  São Paulo, Brazil 

 

Luiz Kulay 

University of  São Paulo, Brazil 

 

Isak Kruglianskas 

University of  São Paulo, Brazil 

 

 

 

 

Abstract 
This article analyses the influence of sustainability aspects to corporate innovation. It was 

performed a qualitative-exploratory research with Oxiteno SA, a Brazilian multinational 

petrochemical company. Oxiteno’s innovation strategy focuses on differentiation and 

competitiveness. In this case, a sustainable product associates cost and technical performance 

criteria to principles of Green Chemistry.  
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Introduction 

 
Many scientific mainstreams consider the human actions undertaken after the Industrial 

Revolution as legitimate contributors to the various environmental impacts – in particular, the 

global warming – and, consequently, the absolutely undesirable and not resilient consequences 

from these same effects, such as the depletion of non-renewable natural resources, the resiliense 

of biodiversity, and even the exposure of human health. 

The root cause of the phenomenon in question lies in the growth and economic 

development model practiced since then by modern society, which until recently did not 

consider, in practical terms, both the limits of the biosphere, and the delicate balance of the 

social system in its cultural, ethical, religious and economic dimensions. 

Based on the results of researches conducted over the past five years, the 

Intergovernmental Panel on Climate Change (IPCC) presents the current status of the scientific 
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basis related to global climate change, as well as its potential environmental and socioeconomic 

impacts. In its most pessimistic scenario of analysis, the planet’s temperature could rise up to 

4.8° C still this century, leading to an increase of up to 82 cm on sea levels and, thereafter, 

causing immense damage in most coastal regions of the planet and the heating of marine waters, 

which will tend to reduce oceans’ capacity to absorb carbon dioxide (CO2) from the atmosphere, 

not only accelerating the increase of the global temperature, but also intensifying other 

environmental impacts, such as the oceans’ acidification (IPCC, 2013; Agência FAPESP, 2013).  

In addition, if associated with the depletion of non-renewable resources, and the 

overcoming of the exceeded limits of use of some terrestrial systems – including the loss of 

biodiversity –, the climate changes and human interference in the cycle of nitrogen could bring 

irreversible and catastrophic consequences to many parts of the world, especially those with 

lower availability of income (Rockström et al., 2009).  

In this sense, sustainability starts being considered as an important driver of business 

management and innovation, especially taking into account a population group of approximately 

nine billion people by 2050 (WBCSD, 2010), in addition to the increased expectations of this 

market with respect to energy demands, food safety, sanitation, housing, availability of natural 

resources, degradation of ecosystems and growing economic inequality. From this perspective, 

the scenario ahead will require substantial changes in products, services, processes and in the 

business models of the companies (Seebode, Jeanrenaud and Bessant, 2012).  

The business management model focused on innovation and sustainability is a response 

to the institutional pressures that will outbreak in the above context. Companies focused on 

sustainability should demonstrate capacity to innovate not only with economic efficiency, but 

also with social and environmental responsibility (Barbieri et al., 2010), seeking competitive 

advantage through incremental, disruptive or radical innovation in products, services and 

processes, based on the balance of the economic, environmental and social dimensions 

(Elkington, 2001; Schot and Geels, 2008; Tidd and Bessant, 2009; Kemp and Pontoglio, 2011). 

Oxiteno is found in this scenario of search for alternatives that promote sustainability. 

The company seeks to position itself in line with the global trend of including sustainability in 

the business strategy. A demonstration of this lies in the fact that it includes in its corporate 

guidelines the commitment to develop economic activities incorporating social and 

environmental criterias to the decision-making process. 

 

Research problem and objectives 
The main objective of this study is to understand how the sustainability aspects have guided the 

corporate innovation in products generated by the Brazilian chemical industry. The specific 

objectives are: a) understand the extent to which innovation projects aim at sustainable 

competitive strategies focusing on differentiation and/or cost reduction; b) identify how 

environmental regulation and/or market incentive mechanisms induce sustainable innovation; c) 

map how stakeholders influence the guidelines, structure and operation of the company with 

respect to the innovation practices focused on sustainability; and d) understand how the company 

uses the tools that support the achievement of sustainable innovation. 

 

Literature review 
Sustainable development concomitantly demands technological and social changes (Schot and 

Geels, 2008). The business management model with a focus on innovation and sustainability is a 

response to institutional pressures, driven by the challenging scenario of climate change. 
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Companies with this profile of administration should demonstrate capacity to innovate with 

economic efficiency, and also with social and environmental responsibility (Barbieri et al., 

2010), seeking competitive advantage through innovation in its products, services and processes, 

exercised from the balance of the economic, environmental and social dimensions (Elkington, 

2001; Schot and Geels, 2008; Tidd and Bessant, 2009; Kemp and Pontoglio, 2011). 

The Organization for Economic Cooperation and Development (OECD) defines 

innovation as “the introduction of a (good or service) new or significantly improved product, 

process, or a new marketing method, or a new organizational method in business practices, in 

workplace organization or external relations” (Oslo, 2004). Sustainable innovation, also called 

green innovation, environmental or eco-innovation, is primarily focused on initiatives that reduce 

the negative impact on the environment and improve quality of life (Schiederig, Tietze and 

Herstatt, 2012).  

Inducing sustainable innovation through strategic niche management should be 

conducted as a complement to market incentives and regulation (Schot and Geels, 2008). Among 

the first proposals to equalize business needs with the minimization of impacts on the 

environment, the Porter Hypothesis is highlighted. It states about the positive influence of an 

environmental regulation highly focused on competitiveness, where companies benefit from cost 

and risk reduction through innovation and compliance with the environmental regulations. The 

proposal, structured focused on the market, is based on a change in the perspective of pollution 

control to another, which advocates the increase in resource productivity (Porter and Linde, 

1995a; 1995b).  

Due to externalities arising from the degradation of the environment, environmental 

innovation is often driven by regulation, to the detriment of market mechanisms (Horbach, 

2008). However, environmental innovations cannot be considered as a simple and systematic 

response to regulatory pressure. There are many other factors that may influence environmental 

innovation, such as knowledge bases, technological opportunities (Oltra and Jean, 2009) and 

environmental goals related to cost reduction (Frondel, Horbach and Rennings, 2008). 

The eco-innovation follows exactly this path, by presenting itself as a form of production, 

assimilation and exploitation of a product, production process, service or new management 

model for an organization that practices the reduction of environmental risk, pollution and other 

negative impacts from the use of material and energy resources throughout the entire lifecycle 

(Kemp and Pearson, 2007).  

The concept of green innovation is based on the development of products and processes 

involving technological innovation focused on energy efficiency, prevention of pollution, 

recycling, eco design and corporate environmental management (Chen, Lai and Wen, 2006). A 

well accepted axiom within the scientific community dedicated to the topic is that the main green 

commitment of a company is positively correlated with its performance in innovation and 

sustainable image (Chen, 2008). Green innovation brings benefits to companies, including cost 

reduction for meeting the environmental regulations, optimization of production processes and 

consumption of resources, and improvement in the quality and performance of products (Porter 

and Linde, 1995a; 1995b; Hart and Milstein, 2004; Aligleri, Aligleri and Kruglianskas, 2009).  

In general, the theories of sustainable innovation address the reduction of emissions, 

waste and use of natural resources, demanding technological, social and institutional innovation 

(Rennings, 2000). There may be some difference between the concepts used by researchers 

studying the subject, as the eco innovation theories tend to seek an analysis of the impact through 

the evaluation of life cycle, while the theories of green or environmental innovation tend to make 
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a less thorough analysis. However, the intention of the reduction may be caused by both 

economic and environmental drivers (Schiederig, Tietze and Herstatt, 2012).  

In the chemical industry, a concept widely used to guide the innovations of the sector is 

the “Green Chemistry” or “Sustainable Chemistry” which can be defined as the development of 

chemical products and processes performed to eliminate the use or generation of hazardous 

substances, aiming to protect the environment and human health. The concept permeates the 

whole life cycle of a chemical product, from design and development, through production and 

use, and ending with its disposal (Anastas and Warner, 1998).  

The innovations and sustainable practices of an organization can be influenced by its 

stakeholders – especially with respect to the environmental issues – through investments made in 

a planned manner and in line with the strategic priorities of the company (May, Lustosa and 

Vinha, 2003). Stakeholders can influence the structure and operation of a company, and an 

efficient management contributes to the success of the business economic performance 

(Donaldson and Preston, 1995). There is a mutual benefit of the relationship between the 

company and its stakeholders, being the management performed by the latter able to drive 

corporate social performance (Brower and Mahajan, 2012) and influence the capacity of an 

organization to generate future wealth (Post, Preston and Sachs, 2002). 

The traditional business model, where the company produces, sells, distributes dividends 

to its shareholders and employees, is no longer Cartesian and undergoes transformations due to 

the influence of the stakeholders, including pressure from governments, groups of activists with 

consumers and environmentalists, the global market and the strength of international 

competitors. The absence of an effective stakeholder management can bring disastrous 

consequences to an organization (Freeman, 2010). 

 

Methodology  
The development of this exploratory qualitative research considered, in terms of method, the use 

of case study, a practice defined as in-depth examination of a phenomenon of interest, with 

application in areas where there are few theories or a deficient set of knowledge (Collis and 

Hussey, 2005). This is a research strategy for the analysis of contemporary phenomena, which 

allows one to observe holistic and meaningful characteristics of real life events in pursuit of 

reaching the research objective (Yin, 2005). Although the case study method offers little basis 

for a statistical generalization, it is possible to conduct, based on it, an analytical generalization 

with respect to the theoretical propositions. To do so, it is necessary to associate a particular set 

of results to some broader theories (Yin, 2005). 

As mentioned before, the company selected for the case study was Oxiteno. The guiding 

research question was: “How sustainability influences innovation initiatives and projects in the 

companies?”  

According to Horbach (2008), some elements of the theory of innovation underpin the  

determinants of sustainable innovation,  including: technological capacity of the value chain and 

market characteristics; expected market demand, including the social understanding of the need 

for clean production, environmental awareness and preference for sustainable products; 

institutional and political influence, including environmental regulation or incentive instruments 

and the institutional structure (e.g. political opportunities of groups oriented to sustainability and 

innovation networks). Aiming to provide a basis to the analytical generalization of the case 

study, and always in accordance with the specific objectives that guide this academic research, 

the following propositions and theories were considered:  
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− Proposition 1: innovative companies, through new technologies, products, services or 

processes focused on sustainability aiming at the differentiation and/or cost reduction (Porter 

and Linde, 1995a, b; Hart and Milstein, 2004; Frondel, Horbach and Rennings, 2008; Aligleri, 

Aligleri, and Kruglianskas, 2009; Schaltegger and Wagner, 2011);  

− Proposition 2: a well-developed environmental regulation influences sustainable innovation 

focused on cost and risk reduction. Porter Hypothesis (Porter and Linde, 1995a, b);  

− Proposition 3: stakeholders influence the guidelines, structure and operation of enterprises, 

and may contribute with sustainable innovation practices. Stakeholder Theory (Donaldson and 

Preston, 1995; May, Lustosa and Vinha, 2003; Freeman, 2010; Post, Preston and Sachs, 2002; 

Brower and Mahajan, 2012). 

The unit of analysis of the research was the set of projects implemented in the last three 

years by the company. With regard to the evidence of the case study, the following sources were 

considered: semi-structured interviews with professionals from the R&D and sustainability areas, 

technical documents, reports and information from websites. For the analysis of the results, it 

was used the triangulation originated from different sources, as well as the theory triangulation, 

considering the different perspectives of the theories chosen (Martins and Theóphilo, 2007).   

 

The company  
Founded in 1973, Oxiteno is a Brazilian petrochemical company. Leader in the production of 

surfactants and specialty chemicals, it is present in nine countries and owns 12 plants located in 

Brazil, United States, Mexico, Uruguay and Venezuela, as well as three research and 

development (R&D) centers. With a portfolio of approximately 400 products, the company 

operates in the following markets: cosmetic and personal care, household and industrial cleaning, 

agrobusiness, paints and coatings, and functional products – oil and gas, chemicals for 

construction, food additives, functional fluids, chemicals for leather, textile auxiliaries, additives, 

solvents and organic intermediates. Oxiteno is the only producer of ethylene oxide from Brazil 

and the only producer of fatty alcohols in Latin America.  

With regard to the strategic vision, Oxiteno seeks to be recognized as the best company 

of surfactants and specialty chemicals in the Americas. To do so, it guides it growth strategy on 

strengthening its position in Latin America and North America, on the expansion of the business 

of surfactants, solvents and specialty chemicals, the development of technological solutions and 

the promotion of sustainable products. To carry out this last aspect segment, it is positioned and 

willing to operate based on the principles of green chemistry.  

Its business strategy is also guided by the growing market demand for sustainable 

technologies and solutions in the chemical sector. For this, the company adopts a position of 

differentiation in the market – again based on green chemistry, which prioritizes the design and 

development of new chemical intermediates of the segment of surfactants and oxygenated 

solvents from renewable sources. The company  is committed to the development of sustainable 

solutions, with 21% of raw materials being acquired from renewable sources, mainly palm kernel 

oil, ethanol, sugar and soybean oil, and about 35% of its products contain renewable inputs. 

 

Innovation and sustainability  
The sustainability strategy of the company is based on five pillars: safety, environment, people, 

products and services, and value chain. The organization gives priority to the use of cleaner and 

more efficient technologies in the manufacturing processes; it has initiatives focused on the 

reduction of waste and gas emissions. In addition, it studies and implements practices to 
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rationalize water consumption in the manufacturing plants and makes recurrent use of 

technologies to minimize the degree of toxicity of its wastewater.  

Oxiteno is a member of the RSPO (Roundtable on Sustainable Palm Oil) – which brings 

together members of the supply chain of palm oil – and the voluntary commitment Responsible 

Care of ABIQUIM (Brazilian Chemical Industry Association), which fosters the continuous 

improvement of performance in health, safety and environment. It also has the certifications ISO 

9001 (Quality Management), 14001 (Environmental Management) and TS 16949 (Quality 

Management with a focus on the auto industry).  

The agrochemical, cosmetic, detergent, paint, oil and gas sectors are priorities for the 

development of new technologies and products, and have their R&D guided by global trends. 

This same perspective also includes the search for technologies that consider the bias of 

sustainability and the synthesis of natural products. The demand for greater transparency of 

information about the products, the adoption of safer technologies, and sustainable components 

are some of the main market trends that influence the innovation strategy of the company.  

In general, the determinats of innovation at Oxiteno are market opportunities, which 

represent 50% of new projects undertaken by the organization in the last three years. They are 

followed by initiatives based on differentiation strategies – with 30% of the proposals and, last 

but not least, those aimed at cost reduction and represent 20% of the pipeline of innovation 

projects of the company. 

For having its Environmental Management System certified by ISO 14001 and being a 

signatory to the Responsible Care Program of ABIQUIM, Oxiteno strives to make all aspects 

and impacts arising from its operations, activities, processes and products be continually 

identified, controlled and monitored . In addition to allowing the awareness of the status and 

trends of the environmental processes, this systematic serves as raw material for the application 

of management techniques – such as the Life Cycle Assessment (LCA) – or even the 

aforementioned principles of green chemistry, both essential tools to support sustainable 

innovation from the optimization of processing routes, undertaken with the intention to reduce 

and eliminate the environmental impacts. 

The feasibility of a new sustainable product that is guided by the principles of green 

chemistry is analyzed by the company through the application of criteria such as cost, technical 

performance, toxicity/human exposure and environmental impact.  

One of the main sustainable innovations launched over the past few years by Oxiteno was 

the development of a solvent system with high performance and higher levels of renewable 

carbon. The company invested in the project with the purpose of proposing the adoption of this 

system in the production chain of flexographic inks. This innovation has brought very positive 

results to the business, among which are the customer loyalty with the adoption of the proposal 

in a chain, the increased participation of the company in the printing inks market, an increase in 

the volume of product sales in both Brazil and abroad, and a significant reduction in terms of 

product impact in its supply chain, expressed in the form of reduced air emissions. In economic 

terms, the new system yields approximately 20% more than the traditional solvent system. This 

initiative has demonstrated the potential of Oxiteno to induce sustainable innovation through an 

economically viable initiative, and that was quickly adopted by the market.  

The sustainability guidance in the innovation strategy allowed the company to expand its 

product range and strengthen its role and importance in the global market for surfactants, in 

particular oleochemicals, surfactants and green solvents. 
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In 2011, Oxiteno developed a product that allows changing the ethanol’s ignition and 

lubricity properties, allowing the application in diesel engines of large vehicles, with a 90% 

reduction in CO2 emissions compared to the use of diesel. In 2012, the company expanded its 

line of products focused on the composition of pesticides with lower toxicity. Focusing on the 

agrobusiness sector, Oxiteno developed products for animal feed, treatment of seeds and organic 

products with low environmental impact, lower risks to the farmers’ health and increased 

efficiency in the field. In the market of inks and adhesives, Oxiteno launched solutions with 

lower content of volatile organic compounds, using oxygenated solvents in place of aromatic 

solvents. Another highlight was the launch of a renewable additive for decorative paints in place 

of those regularly available in the market of petrochemical origin. 

The main tools that support sustainable innovation at Oxiteno are: the Greenformance 

platform, with its principles and pillars were developed based on green chemistry and market 

mapping; and the LCA, conducted in cases where there are sustainability attributes to be 

quantified and validated.  

The Greenformance concept was launched by the company in 2010 and is guided by 

three pillars: a) use of raw materials derived from renewable resources and raw materials of plant 

origin instead of synthetic and petrochemical derivatives; b) environment preservation, through 

the use of biodegradable formulations with low emission of volatile organic compounds, and the 

use of efficient products that can reduce the consumption of energy, water, packaging and other 

inputs; and c) promotion of health and well-being through the use of non-irritating, smooth and 

safe products, with high performance formulations and the minimum use of byproducts.  

The introduction of green chemistry in the innovation strategy of Oxiteno has also 

required a cultural change. Strategic objectives were included in the Balanced Scorecard of the 

organization with a focus on sustainability.  

The development of applications in green chemistry from existing processing platforms 

of renewable inputs at Oxiteno, including the production units of oleochemicals and green 

solvents obtained from sugarcane, used to employ approximately 20% of the total volume of raw 

materials of Oxiteno, and have become a source for the development of sustainable innovations. 

The sustainable innovation at Oxiteno is driven by customer demand, which in turn, 

receive the pressures and incentives from the consumer market. The company’s main focus is to 

promote differentiation and excel in its markets of operation, anticipating trends by integrating 

sustainability guidelines in its projects.  

The potential cost reduction is a motivating agent for the development of new products, 

and is mapped at the beginning of the projects. Basically, cost reduction strategies focus on the 

reduced consumption of raw materials, water and energy, and increased productivity. A strategy 

commonly adopted by Oxiteno is the development of applications for co-products or by-products 

of its processes, thereby adding value to its business by raising benefits in terms of sustainability, 

as it promotes the reduction of waste and/or industrial waste. 

 

Influence of stakeholders 
Sustainable innovation at Oxiteno is demanded or influenced by a few stakeholders. The 

companies that are clients of Oxiteno have been increasingly requiring transparency and a 

greater level of details regarding the chemical components on the labels of their products. To 

meet this class of requirements, the company makes use of the results obtained from the 

application of LCA to its products. Safer technologies and the use of sustainable components 

also become gradually demanded by the companies. Innovations occur both by the demands of 
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customers, and induced by Oxiteno from the understanding of the innovation platforms of its 

customers. Seventy percent of development initiatives are carried out in cooperation with 

companies and clients that integrate the supply chain of the chemical sector.  

The key stakeholders that influence the process of sustainable product innovation at 

Oxiteno are the customers and the market. Communities located near the plants are important 

stakeholders and influence the company with respect to its industrial operations and 

sustainability practices, however, they do not directly influence the innovation projects of 

products.  

For Oxiteno, the pressures arising from regulations and the government itself with respect 

to sustainable innovation are somewhat indirect, since they first affect the organizations that 

produce consumer goods and that, in turn, are customers of Oxiteno. This relationship naturally 

stimulates the demand for innovations with sustainability attributes intrinsically associated with 

the products developed. 

Finally, Oxiteno influences the value chain by promoting sustainability at its suppliers. 

An example of this is the participation of the company in the RSPO, which promotes the 

sustainable growth of palm and the production of its oil, including the entire production chain.  

 

Final considerations 
Sustainability is an important aspect considered in the development of new projects at Oxiteno. 

However, it does not stand out as a determinant of the company’s  innovation strategy. 

Innovation projects are motivated by global market trends and stakeholder demands, which may 

or may not have directions aimed at sustainability. The product innovation initiatives at Oxiteno 

are based on competitive strategies focused on differentiation. The company seeks leadership in 

various sectors in which it operates, through constant investments in research and development, 

technological development and value creation, based on the needs of the innovation platforms of 

its customers, in line with the market trends.  

Sustainable innovations, based on the principles of green chemistry, indicate a huge 

potential to contribute to the growth strategy of the company, involving the following aspects: 

LCA, economic viability, competitiveness and technological qualification.  

The expansion of technology platforms that consider and manipulate assets from 

renewable sources have strengthened the positioning of Oxiteno in terms of sustainability, in 

addition to having contributed to the expansion of the company’s business. Product development 

within the Greenformance concept, contributes to the reduction of the use of natural resources in 

production, and streamlines emissions and disposals along the product life cycle. This strategy of 

innovation brought major advantages to the company, creating new fields for innovation and 

value creation, as well as inducing and meeting the customers’ demand for products developed 

from green chemistry.  

For a company such as Oxiteno, which operates in a market that develops impactful 

products of chemical basis essential for various industries, the market trends, guided by the 

challenges of sustainable development and on the consequences of climate change, demand 

cutting edge actions, and sustainable platforms of innovation. There is a growing demand for 

greater transparency on the information about the chemicals of the products, for the development 

of safer and more sustainable technologies.  

Another important factor that influences sustainable innovation in the enterprise is the 

increasing regulatory pressure, which gradually starts to restrict products that have characteristics 

of toxicity features and pollution potential along the product life cycle. In addition, the company 
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was compelled to seek technological innovations based on sustainability also due to the growing 

awareness of consumers regarding the importance of the social and environmental dimension 

related to the products they consume.  

During the research it was possible to identify that some stakeholders from Oxiteno 

influence its innovation strategy. In this universe, the customers stand out – and more broadly, 

the consumer market – which exert direct pressures and incentives – and government 

organizations – which given their role as regulators – act indirectly on the company by imposing 

rules to industries of consumer goods. 

With respect to the theoretical propositions outlined for this study, it was possible to 

identify the following convergences with the literature studied:  

− Proposition 1: There are indications that the company innovates focused on sustainability 

primarily aiming at strategies of differentiation,  with economic viability, generate or meet a 

market demand, preferably at a reduced cost.  

− Proposition 2: This proposition was not directly identified in the company’s strategy. 

However, there are indications that the regulation affects the clients of Oxiteno, which in 

turn, demand from Oxiteno less impacting products based on the principles of green 

chemistry.  

− Proposition 3: This proposition was validated because the company states that the 

customers, the consumer market, the government and the local community influence its 

business strategy.  

 

Limitations and recommendations for future studies  
One of the limitations of the study is the impossibility of statistical generalization of the results 

based on the sample of only one company and a limited number of respondents, which in turn, 

prevents the registration of a greater number of different perspectives in relation to the aspects 

studied. The subjectivity of the respondents and researchers should also be considered in the 

collection and analysis of data. We recommend that this research be applied in more companies 

and in different sectors/contexts, aiming to strengthen its contribution to the analytical 

generalization of the theories involved. 
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