ECOFAST™ Pure
Introduction 
Cotton dyeing is very resource-intensive and puts strain on local waterways. Significant amounts of chemicals and dye are needed to get the colours desired by consumers. Wastewater from the dyeing process can be polluting and require costly treatment, and these challenges are found in regions that already face water scarcity. Dow and Cotton Incorporated collaborated to create a product called ECOFAST, which is a new product innovation in 2018.   ECOFAST is a pre-treatment applied before the dyeing process that can help drastically reduce water, chemical and energy usage during the dyeing process. (Dow 1, 2021)
The Principle Drivers for The Innovation
The first driving force to discuss is technical excellence. Dow “want to be the most innovative, customer-centric, inclusive and sustainable materials science company in the world” (Dow 8, 2022).  This technological excellence is driven by Dow’s strong R&D capabilities, which Schilling (2013: p37) states is a key driver of innovation.  
The technological problems that cationic chemistry has posed, provided a technological opportunity to overcome.  However, I would argue the key driver was business driven, centring on sustainability.  There are two principal issues with the current cationic technology, which are lower fixation of the chemistry in certain processes and an offensive amine odour that is generated in the application (Cottonworks, 2022).  Dow recognised the issues and saw an opportunity to improve the process.  
Sustainability is a big part of Dow’s business goals and culture.  Dow undertook a life cycle assessment (LCA) when producing ECOFAST, which supports their ambition of being sustainable providers.  Pastoors (2017: p253) states LCA’s give the widest possible collection of environmental impacts of products, processes and services regarding the entire life cycle of one of the products manufactured by a company.  This shows Dow has carefully implemented strategies when managing the innovation process. 
Another motivator that drove ECOFAST forward was the opportunity to collaborate with external networks, employing an interactive and open model of innovation, (Trott, 2016) aligning with Dow’s innovation strategy, which they state starts with collaboration. 
The Barriers and Risks Faced by The Company in Developing This Innovation
There any many risks associated with any innovation as there is uncertainty about the means or ends of the innovation (Trott, 2016: p121). According to Pearson’s uncertainty map, this development would sit in quadrant 4 as the end target is clear, as there are clear problems with the existing chemistry/technology that others have failed to overcome and the technical means to overcome issues are established. A noticeable risk here is the amount of certainty, which assumes the competition will be undertaking similar activities. In this instance, speed of development is essential. Dow overcome this with a: strong entrepreneurial and creative culture; commitment to technology; R&D intensity and collaborating with external links, which contributed to the flow of information into the project and the speed at which it was delivered. This is supported by Kang and Kang (2009). Dow went a step further to avert risk by patenting the technology to prevent competition and new entrants from copying and taking inventors claims, protecting their market share and reputation, which is supported by Cohen et al (2002).
Uncertainty about innovation benefits is a risk factor, which could affect the rate of adoption.  A method to overcome this is to gain external assessment by external experts. Third party reviews have become a valuable source of information for customers and organizations in assessing product quality (Chen and Xie 2005) and this method has been utilised by Dow to put the claimed benefits to the test via an external review of the LCA.  
Risks associated with logistics; change in service provision; capability to manufacture; relationship with existing markets; corporate image; market share; corporate objectives and timing of introduction are reduced as this is an incremental innovation and these elements are already established and consequently, reduces disruption, maintained by Gawer (2014).  Global trends are moving towards sustainable solutions, which ECOFAST is showing good awareness of external market conditions, which is essential for success (Kratzer et al 2021: p1). 
Complexity of the process and the facilities required of the adopters of ECOFAST needs to be considered when thinking about rate of return on R&D investments and the rate of diffusion as this could potentially be a long-term process of adoption. However, Tidd & Bessant (2009: p353) state that the more similar potential adopters are, the faster the diffusion. Tidd & Bessant (2009: p374) also go on to assert that the extent to which something is triable reduces the risk of uncertainty and ECOFAST was created using triable experimentation.   Additionally, Dow’s large size and the material science expertise they have provides Dow with a relative advantage and it could be argued that it reduces the risks associated with this developmental innovation, which involves known scientific principles, overcoming a known technical problem as stated by Trott (2016: p316).  
The Key Determinants in the Process of Committing to Develop the Innovation 
The collaboration with Cotton Inc and RL was a key a determinant for Dow in committing to invest further resources in ECOFAST.  Dow emphasizes that “Working with Cotton Incorporated gave important insights about our product in application. Insights that would have taken much longer to discover without the industry expertise they offered” (Dow 1, 2021).  
Strong dynamic capabilities such as personnel, knowledge base, experience, technical assets, available capital and an innovation centred leadership team are determinants for committing to ECOFAST.  Additionally, Dow were already working on a similar technology, so the technological and current knowledge base Dow have are crucial determinants in committing to ECOFAST.
Another determinant to consider in committing to this innovation is that ECOFAST is strongly aligned with Dow’s sustainability and innovation goals and vision. There is clear and visible strategic commitment by Dow’s leadership for innovations that solve sustainability issues while exceeding customer needs. Dow states >80% of R&D projects are aligned to their sustainability focus areas: climate protection, circular economy and safer materials (Dow 10, 2022).
The Processes and Technologies Which the Company Used to Carry This Development Forward. 
This innovation is patented chemistry, which provides a new quaternary ammonium salt for cationic chemistry and is a commercially significant improvement for cationic cotton technology (Cottonworks, 2022). It is not possible to give detailed information on the processes and technologies employed to develop this product.  What can be provided is the explanation and process of applying the product to gain the post application benefits.  This innovation is a cationic pre-treatment prior to dyeing. 
The process is as follows:
1. Pre-treatment using a pad application.
2. Roll fabric onto A-frame and batch fabric for 16 hours
3. Unroll fabric for a wash to neutralise via jet machine
4. Test neutralization is complete
5. Add dye and lubricating agent 
6. Jet machine wash post dye
7. Dry fabric on a drying machine
This product/process chemically modifies cotton so that it is permanently positively charged, which better attracts the negatively charged dye through ionic attraction, resulting in 90% less chemicals; 40% less energy; 50% less water; 50% less dye and no pollution of waste stream.
ECOFAST was developed in the Dow India Technology Centre (DITC).  DITC is a state-of-the-art application development hub that enables collaboration with customers to create sustainable, market-centric products and solutions. The DITC facility played a key role in the development and optimization of ECOFAST technology (Chemical, I.D, 2020). Analytics were used to compare ECOFAST against other cationic chemistry processes which was assisted by Cotton Inc (Cottonworks, 2022) to validate claims and to quantify performance.
The Extent to Which the Development Relied on Resources External to the Company and the Ways in Which the Deployment of These Resources Was Managed. 
I am unable to give a strong critique of this question as the information is not publicly available.  The external relationship initiated by Cotton Inc who were looking for help scaling a cotton technology to support sustainable textile dyeing and Dow’s limited industry expertise made for a favourable joint venture, which could be attributed to the successful development.  Dow recognises the need for collaboration and state that it is essential for change to be meaningful and sustainable (Dow 1, 2022). Dow took this further by teaming up with brand leader RL. According to Rogers’ (1995) adoption theory, RL would be classed as an innovator who are best situated to understand and manage how ECOFAST could be optimized and implemented in the mass production of RL’s products. 
If Dow only used R&D there is a risk that the innovation could fail to meet the user’s needs and may not be accepted (Tidd, Bessant, 2009), which is a rationale for using an open innovation approach with the goal of reducing the time to develop and create a product that is fit for purpose. However, it should be added that Bogers et al. (2019: p84) stated that all three organisational processes of a company’s dynamic capabilities – sensing, seizing and transforming can help firms to effectively reap the full benefits of open innovation.  This suggests there is more to open innovation and the transfer of knowledge and it’s about how an organisation manages the exchanges of resources within its organisational architecture.  Euchner (2017: p11) states culture can hinder the revolutionary potential of open innovation, which suggests Dow has a strong culture and is capable to adapt.
As previously stated, Dow was already utilising a similar technology so the technology to develop ECOFAST was already possessed. This is not typical for most organisations who would typically need to outsource some facets of the development of an innovation as companies do not always possess the competencies, facilities, or scale to perform all the value-chain activities for new innovations, supported by Schilling (2013: p161). However, the size and technological capabilities of Dow enabled them to technologically produce ECOFAST without external resources, which means they avoided potential issues of outsourcing, such as contractual issues and small losses of control (Schilling, 2013: p165). 
How Management Overview of the Development Was Maintained. 
Dow has a strong management of their innovation portfolio, which can be witnessed by their huge list of awards for innovative solutions.  Dow uses a benefit-to-burden ratio in respect to its positive global impact when managing its innovation portfolio with a target of 4:1 (Dow 7, 2022). This approach to choosing/maintaining projects, shows robust portfolio management with a willingness to kill off projects that do not meet this target, which is evidence of appropriate portfolio management as supported by Schilling (2013).  This ensures resources are allocated effectively and not wasted (Tidd, Bessant, 2009). Dow also uses a Sustainable Chemistry Index (SCI) when managing their portfolio, which aligns with their business strategy of sustainability and sets targets to ensure innovations are contributing to the performance of this index. Dow also uses life cycle analyses to ensure they are meeting customer and business needs focusing on a circular economy. 
I do not have information regarding how well this innovation was managed in terms of time, effort and finance.  What I do know is that Dow and Cotton Inc were working on this innovation for several years, so one can only assume there was a long-term strategy to developing ECOFAST.  Issues/considerations that would have been made when managing this innovation would have looked at; how compatible the product was in industry; the amount of relative advantage it would create over competitors and the trialability of the product as supported by Tidd, Bessant (2009: p375).  The clear advantage of this innovation is that the benefits are obvious and drastic compared to other cationic technologies, which is perhaps why there was a long-term commitment to this innovation.  Additionally, having a long-term commitment to innovations makes it easier to attract good scientists, which Dow most certainly possesses. From research, Dow’s business strategy is to break the mould, by creating technological advantage, which requires a higher degree of novelty, and this requires a higher level of basic scientific research (Trott, 2016: p325). 
At the core of ECOFAST is Dow’s commitment to deliver breakthrough sustainable innovations, a key pillar of the Company’s 2025 Sustainability Goals (Innovation in Textiles, 2018).  One of Dow’s four sustainability pillars is to collaborate with its customers to produce products that contribute to a lower-carbon footprint (Dow 4, 2022), so ECOFAST is a good fit culturally and strategically.  Key determinants of organisational culture that influence creativity and innovation are clear strategy (vision); structure (decision making, cooperative teams); support mechanisms (rewarding recognition available resources); behaviours that encourage innovation (Innovation rewards, idea generating) and open communication (Martins & Terblanche, 2003).  Dow exhibits all these aspects. 
Had there been weak decision/selection criteria and Dow management’s focus had only been on breakthrough/radical innovations they could have neglected the potential of incremental innovations such as ECOFAST, which shows a holistic approach to innovation, which is reinforced by Tidd & Bessant (2009, p69)
Dow’s leadership are committed to being responsible leaders in the chemical industry by providing access to information for co-producers, customers, government officials and the public (Dow 9, 2022). An example of Dow’s commitment is the open sourcing of the ECOFAST user manual to encourage adoption across the textile industry and help standardize a more sustainable and efficient cotton dyeing system for positive environmental impact, (Dow 6, 2021).  The knock-on effect is hopefully one of adoption by the textiles industry and as a management tactic, it is very savvy with the aim of moving people from innovators to the majority category (Rogers, 1995).  
The Extent to Which You Feel This Innovation Process Represents Best Practice 
ECOFAST/Dow have ceased to merely sell a product but rather sells its ability to fulfil a customers’ needs, utilizing its technology, information and people skills by treating its customer as an individual as they have with RL, which is supported by ReVelle (2002: p2) as best practice. Dow have clearly managed their resources effectively and displayed strong leadership, showing a long-term commitment to innovation.  Dow’s leadership is not just lip service, it is backed up by clear goals and performance metrics. 
Dow have demonstrated an agile approach to this innovation and manufacturing by adapting previous developments to produce a product that is suitable for industry. Dow have reconfigured products and successfully combined internal and external expertise to satisfy the changing marketplace, which is trending towards sustainability supported by ReVelle (2002: p,2).
However, they did not initiate the relationship with textile industry experts Cotton Inc. If Dow had sought out industry experts earlier, they may have produced ECOFAST at an earlier date. A lesson for next time would be to initiate a relationship with industry experts earlier to make efficient and effective use of Dow’s expertise and resources. Networking is increasingly being put forward as essential for innovation, but experience and research suggest that without careful management of these collaborations and the availability of a shared commitment to the relationship, the chances are that such networks will fail to perform effectively (Tidd, Bessant, 2009: p149).  I would argue from the success exhibited and the recognition put forward by Dow publicly regarding the input from Cotton Inc would suggest the relationship and management of this open innovation was successful.  
ECOFAST was patented, which can be contested as putting a brake on innovation (Trott, 2016: p204).  Whatever the opinion is of patents and there worth, I believe the purpose of this was to prevent someone else patenting the innovation in future and not to stifle innovation. Furthermore, a possible reason for patenting ECOFAST was to demonstrate who the inventor was and maintain global leader status, which is a method supported by Goldenberg and Linton (2012: p183).  To strengthen this viewpoint Dow and RL are open sourcing this improved dyeing process with a detailed manual essentially donating their knowledge to the public domain. The objective of this could be to diffuse the technology to become the dominant design and encourage adoption within industry as supported by ReVelle (2002: p191). Open sourcing will hopefully help standardise a more sustainable and efficient cotton dyeing system for positive environmental impact of the textiles industry (Innovation in Textiles 1, 2021). However, with all innovation they need to be commercially viable, so even though Dow are outsourcing this for a more circular economy, they are also positioning themselves to be the leading supplier of cationic chemistry for the textiles industry.
Dow also offer a global technical network with local support to supervise, customize and optimize production processes who use ECOFAST (Dow 2, 2022).  Schilling (2013: p95) states that when new-to-the-world technologies are first developed, customers may have difficulty understanding the technology. This added service is best practice as it removes any ambiguity customers may have about the technology’s capabilities/functions. 
Evaluation
Dow have shown they have long term goals and strategies in place with a clear vision to all. Additionally, Dow are not merely exercising short-termism and focusing exclusively on lean management and cost cutting activities which can come at the expense of creativity and innovation (Trott, 2017: p568). Dow seem to be realistic about returns on innovation and understand how factors such as complexity can affect rate of adoption/returns and do not appear to expect things to happen immediately. They have a clear growth mindset and are always looking forward for the next big opportunity or problem to solve.
There is a clear belief and appetite for innovation, which is testament to the Dow’s leadership and culture.  Dow invests heavily in R&D not seeming to view innovation as inherently too risky. However, this could be argued that this is because they have lots of available capital and resources reducing risks associated with innovation as supported by Trott (2017: p308). I say this because without these resources would they be as heavily orientated towards innovation? 
Would I say ECOFAST was successful? Yes, but it is a long-term process of adoption.  I say this because since its inception in 2018 only see one company has fully utilised this technology and further collaboration is required. Furthermore, depending on the metrics used to measure the success, which is company specific, depends on whether this is viewed as a success.  If viewing this in terms of number of customers, then it’s not a big success now.  Though, if viewed by the innovative problems it has solved and the innovation rewards it received then it is successful. Ultimately, this innovation ticks all the boxes as it was well selected with a clearly aligned cultural and strategic fit, driven by strong leadership and managed successfully with strong portfolio management, which produced a commercially viable, innovative product. 
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