


The American Coatings Association (ACA)1, through its Science and Technology 
(S&T) Committee, is developing a series of Technology Roadmaps that aim to 
establish broad technical consensus on actionable research that is organized 
according to “themes.” 

Through an open, collaborative, and consensus-based process, ACA staff and industry leaders seek to 
identify research needs that have the potential to advance industry sustainability and growth by informing 
manufacturers, raw materials suppliers, academic institutions, government research laboratories and other 
research organizations. 

The first of these themes looks at the industry’s challenges in sustained use of critical materials for 
formulating both existing and emerging products.

The rigorous, multi-step analysis undertaken for this Technology Roadmap collected consensus-based 
input from a diverse set of industry experts using anonymous initial surveys followed by personal interviews 
to explore identified concepts for consideration. The resultant synthesis of potential consensus points was 
further refined by broader industry peer review. Key considerations included exploring the relevance and 
value of materials for coatings, the definition and communication of “safety,” the challenges of formulation 



With this and future ACA Technology Roadmaps, 
the paint and coatings industry aims to build on its 
continued focus of offering paints and coatings that 
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of coating is being used to replace traditionally used 
materials — like plastic laminate —because of the 
ease, economy, and the technologically engineered 
advantages that coatings offer.

The paint and coatings industry is not only integral 
to providing products that sustain day-to-day living, 
but also provides jobs for its thousands of employees 
and end-use customers. The manufacture of paints 
and coatings is a small industry in the United States 
as compared with other industries, with some 41,300 
workers.2  Industry facilities are in urban areas like 
Chicago, Cleveland, and Louisville, as well as in 
Northern New Jersey, throughout California, Florida, 
and Washington State. However, it is important to note 
that the manufacture of paints and coatings feeds not 
only the health of jobs related to the sale of paints 
and coatings — paint and wall covering contractors, 
as well as retail establishments — but also those in 
manufacturing end-use markets that use those paints 
and coatings: auto, aerospace, paper, machinery, home 
appliances, electronics, wood furniture, and metal 
containers, among the universe of other applications. 

Overall, the U.S. paint and coatings industry employs 
some 299,500 workers.3 The U.S. paint and coatings 
industry includes manufacturers, raw materials 
suppliers, and distributors. Raw materials for paints 
and coatings are derived not only from petroleum and 
minerals, but also from natural products, such as clays, 
tree saps, and vegetable oils. Petrochemicals are still 
among the most critical raw materials, and the industry 
is seriously affected by petrochemical shortages and 
price fluctuations. 
 
IMPORTANCE OF RESEARCH TO COATINGS 

The coatings industry makes use of an extremely 
broad array of materials, knowledge, equipment, and 
sciences to make effective and durable products. 

Coatings contain polymers, solvents, minerals, 
biocides, pigments and more, and the potential for 
interactions within this complex product formulation 
requires its own knowledge and science. Additionally, 
as they are used to coat vastly different surfaces 
ranging from medical devices to concrete, the 
industry must command a detailed knowledge of a 
coating’s behavior as it is formulated, manufactured, 
packaged, applied, cured, used, repaired, and recycled. 
Application of chemistry, microbiology, physics, and 
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ACA TECHNOLOGY ROADMAP 
#1: SUSTAINED USE OF 
CRITICAL MATERIALS 
Relevance and Value 

It is possible that no other industry uses and depends on such a wide variety of raw materials as does the 
coatings industry. ACA has often advocated that more than 20,000 discrete chemicals are used in paints and 





Challenges to the Sustained Use of Critical Materials 

	Ê For all products (both existing and safer alternatives), the industry needs to rely on proper application 
and other end-user constraints to get a high-quality finished substrate. New, safer materials that 
disrupt the ability to achieve this face obstacles to acceptance.

	Ê Confirmation bias6  may play a role in assessing market acceptance for new, safer materials and products. 

	Ê Where cost is a barrier to acceptance of new, safer materials, advancing acceptance will require 
different strategies for “Business to Business” (B2B) versus “Business to Consumer” (B2C). Claims 
(and supportive data) with equivalent (or better) performance than existing materials can make 
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	Ê The industry should acknowledge published data and case studies that advance the positive impacts it is 
having on concerns such as global warming through cool roofing coatings, use of recycled plastics, and 
other innovations.

	Ê The industry should do more to develop collaborative relations and projects with third parties, micro 
influencers, regulators, insurance companies, NGOs, and other stakeholders with good standing and 
responsible positions to help educate consumers and standardize necessary definitions like “green,” 
“sustainable,” etc. 

	Ê The industry should work aggressively and collaboratively, using an appropriate mechanism for research, 



CRITICAL MATERIALS  
– FOUR FOCUS AREAS 
In developing this Technology Roadmap, four categories and/or characteristics of critical materials were 
discussed to identify areas for further focus. The four categories were: 

	Ê Biocides 
	Ê Human sensitizers 
	Ê Alkylphenol ethoxylate (APEO) surfactants 
	Ê VOC/Maximum Incremental Reactivity (MIR)-compliant materials

In exploring these four categories, the participants applied the general principles identified previously but 
were requested to offer integrated content, based on their awareness of current practice and efforts in 
support of safer materials in each category. The following specific, consensus takeaways emerged from the 
project’s extensive and open review process. 



TECHNOLOGY GAPS/RESEARCH NEEDS

	Ê Currently, there are no materials that are recognized as matching the cost and performance of today’s 
biocides. To bring alternative materials into this space, better toxicity models and long-term exposure 
data need to be generated. Industry collaboration can help all companies to get through the registration 
process and supply-chain challenges.

OPPORTUNITIES

	Ê Developing toxicity data and other critical information is costly and time-consuming; by working 
together, companies and industry consortia can develop new models and experimental data to quickly 
screen for toxicity and potential insights on efficacy.

	Ê



OPPORTUNITIES

	Ê Customers can be better educated on the hazards/risks of specific ingredients in paint and best 
handling practices. Proper PPE has been the most effective method for handling sensitizers. Focus 
should be on education and use of proper PPE, especially in spaces such as DIY.

	Ê Apply for available funding from agencies, such as NSF, to support non-sensitizing options.

	Ê Engage with U.S. EPA and toxicology experts to develop new and reliable toxicity sensitization models 
to expedite the development of new materials.

RECOMMENDATIONS 

	Ê Investigate the development of new and reliable toxicity sensitization models to expedite the 
development of new materials. In the event such a group exists, offer to join that group if coatings 
interest can be achieved.

	Ê PPE, its current status, development activities, and educational opportunities should be the focus of an 
annual ACA conference, as it relates to coatings. This could be the basis of a joint research investment, 
if warranted, and even organized outside of ACA.

VISION STATEMENT 

	Ê Available PPE, sensitization test methods, and knowledge for coatings applications is considered the 
foundation for advancing new technology. 

The APEO Surfactants Roadmap 

 CHALLENGES
	Ê A number of APEO surfactants and metabolites have shown some evidence of being endocrine 

disruptors, which has led to efforts to phase out use in paints and coatings.

	Ê Regulatory flexibility does not seem likely.

	Ê There are numerous APEO-free alternatives which, while somewhat more expensive, are 
economically feasible.

	Ê Achieving equal or better performance without considerably higher cost in some applications.

	Ê Reformulation has not been without difficulty and requires considerable resources.

	Ê While the current evidence indicates, based on predictive toxicology, that many alternatives to APEO 
are safer, the body of knowledge could be improved, and uncertainty reduced.

	Ê There may still be unintended, unforeseen consequences from their substitution.

TECHNOLOGY GAPS/RESEARCH NEEDS

	Ê Current tools for predicting better safety can be improved.

	Ê Technology improvements in systems and methodology for formulation and reformulation are needed.



OPPORTUNITIES 

	Ê Collectively fund needed research on APEO alternatives and their cost structure.

	Ê Fund research/development of new tools and systems to facilitate and reduce cost of formulation and 
re-formulation. 

RECOMMENDATIONS 

	Ê Hold a session or specialized conference on the status of APEO and alternatives. Topics should include 
current safety evaluations and prospects for reduced cost alternatives. 

VISION STATEMENT 

	Ê



OPPORTUNITIES 

	Ê Revisit with other stakeholders and collectively push for a holistic redefinition of this issue based on 
science and a clear understanding of what human/environmental goal is to be achieved.

	Ê Accept that there is, for the near future, no single, clear, universally applicable, advantageous system. 
Cooperative research would be beneficial in several areas, including solvent-borne, water-borne, and 
high-solids materials and mitigation/PPE engineering.

	Ê The uncertainty of definitions and regulations increases risk of funding research on an individual 
basis, which suggests that collaboration may be the optimal approach to reduce risk. Collaborative 
research initiatives may also take advantage of government and university funding. 

RECOMMENDATIONS 

	Ê Host a focused conference/roundtable discussion with other stakeholders to collectively push for 
a holistic redefinition of this issue based on science and a clear understanding of what human/
environmental goal is to be achieved, and gauge this against current regulations. Form next steps 
based on this revisitation. 

VISION STATEMENT 

	Ê ACA is a leader in air quality policy formulation based upon sound science.
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APPENDIX A
ACA Technology Roadmap Project – Development of Topics 

ACA’s Science and Technology Committee initially considered a wide assortment of “research themes” to 
elaborate upon in subsequent, targeted discussion aimed at creating Technology Roadmaps. Discussions 
identified several broad categories and related subcategories, which allowed for organizing and prioritizing 
the effort. These are highlighted below, and those marked in bold text are the consensus areas for initial focus. 
Content in italicized text will be considered later. 

1.	 Materials (i.e., availability, safety, performance)
a.	 Sustained use of critical materials
b.	 Renewable, reduced carbon footprint (bio-based materials, substantiation of life cycle)
c.	 Reducing regulatory uncertainties – technical/testing methods

2.	 Formulation (i.e., dispersion/use/performance in coatings)
a.	 Dispersibility (understanding colloidal stability, nanomaterials, pigments, etc.)
b.	 Speeding up development process (predictive modeling/artificial intelligence/machine learning, 

automation/high throughput/accelerated testing)
c.	 Initial visual appearance and performance impacted by film formation, dampening, flow 

and maintenance of appearance
d.	 Wet-state preservation and supply-chain impacts (ties into sustained use of critical materials)

3.	


