Supplementary Material: Survey questions used to assess the adoption of circular economy practices among small manufacturers in Dallas-Fort Worth
Business characteristics questions
Q1 What best defines your role in the company?
Owner 
Director 
Manager 
Environmental/safety officer 
Other, please provide your title ______________________________________________

Q2 How many people (full-time equivalent) does the company employ?
Less than 5 employees 
Between 5 and 9 employees 
Between 10 and 19 employees 
Between 20 and 49 employees 
Between 50 and 99 employees 
Between 100 and 199 employees 
Between 200 and 299 employees 
Between 300 and 399 employees 
Between 400 and 499 employees 
More than 500 employees 
Not sure

Q3 How many years has your company been in business?
Less than 1 year 
Over 1 year, but less than 4 years 
Over 4 years, but less than 11 years 
Over 11 years, but less than 20 years 
Over 20 years 

Q5 What best describes your company’s primary manufacturing industry type (or classification)?
Please select one of the following:
Food Manufacturing 
Beverage and Tobacco Product Manufacturing 
Textile Mills 
Apparel Manufacturing 
Leather and Allied Product Manufacturing 
Wood Product Manufacturing 
Paper Manufacturing 
Printing and Related Support Activities 
Petroleum and Coal Products Manufacturing 
Chemical Manufacturing 
Plastics and Rubber Products Manufacturing 
Nonmetallic Mineral Product Manufacturing 
Primary Metal Manufacturing 
Fabricated Metal Product Manufacturing 
Machinery Manufacturing 
Computer and Electronic Product Manufacturing 
Electrical Equipment, Appliance, and Component Manufacturing (17) 
Transportation Equipment Manufacturing 
Furniture and Related Product Manufacturing 
Miscellaneous Manufacturing 
Other, please specify ________________________________________________

Q5 Does your company identify with or hold a certification for any of the following?
Please select all that apply:
Woman-owned business
Veteran, or service-disabled owned business 
Family-owned business 
Minority-owned business, for example, Black, Native American, Hispanic, Asian 
LGBTQIA+ owned business 
Disadvantaged business enterprise 
Other(s), please specify ______________________________________________
None 

Q6 Does your company hold any environmental, green, or sustainability related certifications?
(For example, ISO 14001, Certified B Corporation, Cradle to Cradle, Business Ambition for 1.5°C, Forest Stewardship Council Chain of Custody, 1% for the Planet, Zero Waste, Carbon Neutral)
Yes, please list certifications: _______________________________________________
No 
Not sure 

Q7 Has your company received any awards for environmental, green, or sustainable practices in the past 5 years?
(For example, awards or recognition for practices such as water reduction, solid waste reduction, recycling, or energy efficiency)
Yes, please list award(s): ________________________________________________
No 
Not sure 

Q8 Where in the DFW metroplex is your primary manufacturing facility located? 
Please provide the zip code:
________________________________________________________________

Circular economy (CE) practices questions
Q9 How does your company manage waste in the manufacturing process? 
Please select all that apply:
We send zero waste to landfill 
We send scrap metal to a scrap metal recycler 
We have separate bins for recyclables and general garbage 
We send packaging back to the supplier 
We bale recyclable materials on site 
We separate hazardous wastes from general garbage 
Other, please specify ________________________________________________
Not sure 
Not applicable 

Q10 Does your company re-use discarded materials, off-cuts, or by-products in the manufacturing process?
Please select all that apply:
Metals, please specify ______________________________________________
Plastics, please specify _______________________________________________
Wood 
Textiles 
By-products from your process 
Food fines, molasses, or fruit oils from processing 
Paper or cardboard 
Concrete 
Aggregate 
Used oil, fats, or greases 
Food wastes 
Water 
Other, please specify ________________________________________________
No 
Not sure 
Not applicable 

Q11 Does your company recycle any discarded materials, off-cuts, or by-products generated from your manufacturing process?
Please select all that apply:
Metals, please specify _______________________________________________
Plastics, please specify _______________________________________________
Wood 
Textiles 
Glass 
Solvents 
Paper and cardboard 
Concrete 
Aggregate 
Used oil, fats, or greases 
Food wastes 
Water 
Other, please specify ________________________________________________
No
Not sure 

Q12 Does your company design product packaging for re-use?
Please select all that apply:
Yes, we use returnable pallets 
Yes, we use returnable boxes 
Yes, we use returnable bottles 
Yes, other please specify _____________________________________________
No 
Not sure 
Not applicable 

Q13 Does your company design product packaging so that it can be recycled?
Please select all that apply:
Yes, we use plastics that can be recycled 
Yes, we use card or paper that can be recycled 
Yes, we use glass that can be recycled 
Yes, we use untreated wood that can be recycled 
Yes, other please specify _____________________________________________
No 
Not sure 
Not applicable 

Q14 Does your company offer take-back programs, where components or materials can be re-used or recycled in your manufacturing process?
Please select all that apply:
Yes, we remanufacture products or components 
Yes, we dismantle products to re-use parts 
Yes, we redistribute products as secondhand goods 
Other, please specify ________________________________________________
No 
Not sure 
Not applicable 

Q15 Does your company provide instructions to consumers on how to repair your product(s)? 
Please select all that apply:
Yes, we provide product repair guides 
Yes, we provide instructions on how to return the product for repair 
Yes, other please specify _____________________________________________
No 
Not sure 
Not applicable 

Q16 Does your company sell or donate by-products, materials, parts, or equipment to other companies?
Yes, please specify ________________________________________________
No 
Not sure 
Not applicable 

Q17 Has your company substituted any heavy materials in your manufacturing process for materials that weigh less, or found a way to decrease the amount of materials used?
Please select all that apply:
Yes, we use materials that weigh less 
Yes, we use less materials to get the same result 
Yes, other please specify _____________________________________________
No 
Not sure 

Q18 Does your company use alternative materials or liquids that are less toxic in the manufacturing process than conventional materials or liquids?
Please select all that apply:
Yes, we substitute toxic chemicals for ones with lower toxicity 
Yes, we use water-based paints or solvents 
Yes, other please specify _____________________________________________
No 
Not sure 
Not applicable 

Q19 When choosing a material or liquid input for your manufacturing process, does your company consider how polluting the input could be to air, water, or land?
Yes 
No 
Not sure 
Not applicable 

Q20 Does your company use renewable energy sources on site to power the manufacturing process?
Please select all that apply:
Yes, skylights or natural lighting instead of artificial lighting 
Yes, solar panels 
Yes, wind energy 
Yes, hydropower 
Yes, biomass / biofuel 
Yes, other please specify _____________________________________________
No 
Not sure 

Q21 Does your company generate energy from byproducts of the manufacturing process?
(For example, steam or waste materials)
Yes, please specify ________________________________________________
No 
Not sure 
Not applicable 

Q22 Does your company use energy efficient modes of transport, or alternative fuels, for transporting materials or products on or off site?
Select all that apply:

Yes, we use hybrid, electric, biofuels, or other low emission vehicles. Please specify ________________________________________________
Yes, we use hybrid, electric, biofuels, or other low emission equipment. Please specify ________________________________________________
No 
Not sure 
Not applicable 

Q23 Does your company practice on-demand manufacturing?
 (Where goods are produced only when they are needed and, in the quantities, required)
Yes 
No 
Not sure 
Not applicable 

Q24 Does your company use preventative maintenance on manufacturing equipment?
Yes 
No 
Not sure 
Not applicable 

Q25 Does your company regularly, at least once per year, check and update software used in business and manufacturing operations?
Yes 
No 
Not sure 
Not applicable 

Q26 When purchasing manufacturing equipment and machinery, does your company select items because they can be re-purposed or dismantled at the end of their use?
Please select all that apply:
Yes, we choose machinery that can be dismantled at the end of use 
Yes, we choose machinery where the supplier will take it back and re-purpose it 
Yes, other please specify _____________________________________________
No 
Not sure 
Not applicable 

Q27 Does your company purchase or procure materials, supplies, or equipment to minimize negative environmental impacts related to the manufacturing process, such as, green procurement, or a green purchasing policy (GPP)?
Yes 
No 
Not sure 
Not applicable 

Q28 Are the majority of your suppliers local?
 (within 250 miles, or approximately 1/2 day drive)
Yes 
No 
Not sure 

Q29 Where are the majority of your suppliers located?
Please list U.S. states, or external countries
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Q30 Do you design and assemble products with the intention to source materials closest to your manufacturing location?
Yes 
No 
Not sure 
Not applicable 

Q31 Does your company design or discuss new business strategies to improve the environmental, green, or sustainable practices of your operations?
Yes, please list examples ________________________________________________
No 
Not sure 
Not applicable 

Q32 Does your company provide or source training for employees on environmental, green, or sustainable practices?
Yes, please list examples ________________________________________________
No 
Not sure 

Q33 Does your company encourage employee actions or habits that improve environmental, green, or sustainable practices?
Yes, please list examples ________________________________________________
No 
Not sure 

Q34 Does your company share knowledge or skills of environmental, green, or sustainable practices with other companies and manufacturers?
Yes, please list examples ________________________________________________
No 
Not sure 

Q35 Are there any other environmental, green, or sustainable practices that your company does that you would like to mention?
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Q36 What motivates your company to implement environmental, green, or sustainable practices?

Rank the top 5 most important factors, where 1 is the most important, and 5 is the least important.


My company is motivated to implement sustainable practices because…
  
______ It provide financial benefits (1)
______ Senior management are committed to these practices (2)
______ We need to comply with regulations
______ It provides a competitive advantage (4)
______ We need to manage liability and risk (5)
______ It improves manufacturing performance, or product quality (6)
______ It improves our company’s reputation or image (7)
______ It meet customer demands (8)
______ We feel pressure from the general public
______ It fits our company’s vision or mission (10)
______ It improves employee morale (11)
______ We feel pressure from industry and suppliers
______ Other:


Q37 What prevents your company from implementing environmental, green, or sustainable practices?

Rank the top 5 most important factors, where 1 is the most important, and 5 is the least important.
My company is prevented from implementing sustainable practices because…

______ We do not have the funds to invest in them (1)
______ We do not have the time (2)
______ We do not have the customer demand
______ We do not have the training or expertise
______ We do not know how useful or productive the practices will be
______ We are not interested (6)
______ We do not have stakeholder demand and support
______ We do not know how the processes will fit into our business (8)
______ We do not have government support or regulatory requirements (9)
______ We do not have support from industry and suppliers (10)
______ We do not see market opportunities or benefits (11)
______ Other: (12)

Motivation toward the environment (MTES) questions

Q38 Please identify how often your company management or culture identify with the following statements.
	
	Always (1)
	Very often (2)
	Sometimes (3)
	Rarely (4)
	Never (5)

	We are proud of using sustainable practices 
	
	
	
	
	

	Our company strives to master new ways to use sustainable practices 
	
	
	
	
	

	Sustainable practices are a fundamental part of our company identity (3) 
	
	
	
	
	

	Using sustainable practices is an integral part of how we manage our business 
	
	
	
	
	

	Sustainable practices are a sensible thing for our company to use (5) 
	
	
	
	
	

	Our company understands that it is a good idea to use sustainable practices (6) 
	
	
	
	
	

	Company management are discouraged when we do not use sustainable practices (7) 
	
	
	
	
	

	When we do not use sustainable practices, our company regrets it (8) 
	
	
	
	
	

	We avoid criticism by using sustainable practices 
	
	
	
	
	

	Our company uses sustainable practices because others insist that we do (10) 
	
	
	
	
	

	Our company cannot see how using sustainable practices will help us or the environment 
	
	
	
	
	

	Nothing will improve if we use sustainable practices 
	
	
	
	
	




Final questions

Q39 Has the COVID-19 pandemic affected (either positively or negatively) your company’s ability to implement or continue environmental, green, or sustainable practices?
Yes, please specify ________________________________________________
No 
Not sure 

Q40 To the nearest $100,000, what are the estimated annual gross sales for your company?
Annual gross sales pre COVID (2019) ________________________________________
Annual gross sales during COVID (2020) ______________________________________

Q41 Our study is meant to gather important information on the environmental, green, or sustainable practices of small manufacturers. If you have additional comments, please share them below:
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

