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LCD Television Recyclability and Human Recycling 
Behavior: An Annotated Bibliography 
 
 
Betts, K. (2008). Producing usable materials from e-waste. Environmental Science & 

Technology, 42(18), 6782-6783. 
  
This is a trade journal article about electronics reclamation and recycling, dealing mostly with 
PCBs. (printed circuit boards, not polychlorinated bromides) The Article is not extremely in 
depth, but there are a couple of potentially useful quoted figures from Zhenming Xu, the author 
of the referenced technical papers regarding the amount of precious metals as follows: "The 
average metal content of PCBs is 28% (by weight), mainly, copper, lead, and tin" ... "One metric 
ton of PCBs contains more than 10 times the concentration of precious metals contained in 
content-rich minerals. Therefore, from the recovery of valuable materials and waste management 
viewpoints, recycling of PCBs is significant". Also discussed is a new method of metal 
extraction from PCBs, corona electrostatic separation, which is apparently 50% faster than 
traditional electrostatic separation. Potential reuse of de-metaled PCBs is discussed, although 
BFRs would still be present. (TBBPA, specifically which is the main BFR in PCBs) Finally, a 
third paper is referenced that discusses extracting some kind of fuel oil from PCBs that removes 
"almost all the waste". There was also mention of using recycled PCBs as a wood substitute, 
although it would still contain BFRs. 
 
 
Basel Action Network(2007). The Digital Dump: Exporting Re-Use and Abuse to Africa. 

Retrieved May 4, 2009 from Basel Action Network Web site: 
http://ban.org/Library/TheDigitalDump.pdf  

This article comes from the Basel Action Network, a group with an agenda of monitoring the 
compliance (or non-compliance) with the Basel Convention, a piece of international legislation 
to prevent the inter-boundary transport of hazardous materials. The agenda of the group raises 
some concern as to the validity of the research, but it appears to be pretty unbiased.  
 
This is my primary source for information about the pseudo-recycling of electronics equipment 
that goes on in third world countries, although it’s focus is on the city of Lagos, Nigeria and 
mostly covers personal computer and cellular phone waste. Still, it is an excellent view of the 
issue of e-waste leaving the US and other large countries and potentially polluting lesser 
developed ones. It’s also an interesting look at just how much a lesser developed country can do 
with these items, and how they do it. I was very surprised that Lagos focuses almost entirely on 
repair, and almost not at all on materials reclamation. 
 
 



Biswas, A., Licata, J. W., & McKee, D. (2000). The recycling cycle: an empirical 
examination of consumer waste recycling and recycling shopping behaviors. Journal 
of Public Policy & Marketing, 19(1), 93-105. 

 
This paper is a good general look at factors that impact recycling behavior, as well as moderators 
of these factors. Another important concept in this paper is the discussion of the relationship 
between attitude strength and affect as they relate to recycling behavior. There is also a 
discussion of past recycling behavior affecting purchasing behavior. 
  
Bloch, P. H. (1995). Seeking the ideal form: Product design and consumer response. 

Journal of Marketing, 59(3), 16. 
  
This paper talks about a lot of factors that go into product design from a business or industry 
point of view and was added because it appears to be the foundation for the other Bloch paper 
listed below. The initial relevance for recycling related issues is limited; however, I think the 
detail of the product design process could be useful in further research related to changing the 
design process for the sake of increased green-ness.  
 
 
Bloch, P. H., Brunel, F. F., & Arnold, T. J. (2003). Individual Differences in the Centrality 

of Visual Product Aesthetics: Concept and Measurement. Journal of Consumer 
Research, 29(4), 551-565. 

 
The topic of this paper is the importance of product aesthetics in consumer purchasing choices.  
I initially was attracted to this article because it recognizes recyclability as one of the engineering 
related attributes that constitutes the concept of product design. While not immediately 
applicable to my paper, I think the idea of aesthetics is an important factor in understanding 
consumer purchasing behavior. This paper attempts to establish a metric for product aesthetics 
which could be very useful in other research regarding consumer purchasing behavior. 
 
 
Burden, J. (n.d.). LCD TV lifespan:How long do LCD TVs last? Retrieved  

     April 22, 2009, from LCD TV Buying Guide 
     Web site: http://www.lcdtvbuyingguide.com/lcdtv/lcdtv-lifetime.shtml 

This is a website with information for consumers regarding issues with LCD televisions. Most 
useful to me was the information regarding bulb life and picture degradation due to bulb issues.  
 
 
Cui, J., & Zhang, L. (2008). Metallurgical recovery of metals from electronic waste: A 

review. Journal of Hazardous Materials, 158(2-3), 228-256. 
  
This article discusses e-waste reclamation issues with a focus on precious metal recovery which 
the article states is the main economic motivator of e-waste recycling. The idea of precious metal 
recovery being the primary economic motivator seems to be in disagreement with both what we 
saw at Sims, as well as the repair operations in Lagos. Much detail is provided on metal leaching 
techniques. 



 
 
Herat, S. (2008). Environmental impacts and use of brominated flame retardants in 

electrical and electronic equipment. Environmentalist, 28(4), 348-357. 
 
I found this paper to be invaluable and used it as my primary resource in understanding the use 
of BFRs in consumer electronics. Health impacts as well as materials engineering information is 
given for many common BFRs.  
 
  
Hites, R. A. (2004). Polybrominated Diphenyl Ethers in the Environment and in 

People:&nbsp; A Meta-Analysis of Concentrations. Environmental Science & 
Technology, 38(4), 945-956. 

 
I have cited this article mostly because it was referenced in the Herat paper. Of most significance 
is the study of PBDE amounts in humans measured over time which showed a very significant 
increase. 
 
Hsee, C. K., Yang, Y., Gu, Y., & Chen, J. (2009). Specification Seeking: How Product 

Specifications Influence Consumer Preference. Journal of Consumer Research, 
35(6), 952-966. 

  
I think this piece is particularly relevant to the agenda of influencing consumer opinion of 
recyclability or green-ness in electronics products. My personal opinion is that a standardized 
metric based on some industry standard criteria such as the EPEAT rating is the best way to raise 
consumer awareness in a direct way. This article shows that numeric attributes like this could be 
a motivator for a consumer to buy one model over another, where a higher rating on such an 
attribute would make the product “better” than the others. A recyclability rating would likely be 
a proxy attribute in that it would be an encapsulated allusion to many other variable that the 
consumer is not likely to understand or have the attention span to take into account. 
 
 
 King County Solid Waste Division(2007). Flat Panel Displays: End of Life Management 

Report. Retreived May 4, 2009 from King County Solid Waste Division Web site: 
http://your.kingcounty.gov/solidwaste/takeitback/electronics/documents/FPDReport
.pdf 

 
Very thoughough and definitive report on the issue of LCD displays and recyclability, however I 
only used this report for figures on bulb life in my paper.  
 
 
Knussen, C., & Yule, F. (2008). "I'm Not in the Habit of Recycling" The Role of Habitual 

Behavior in the Disposal of Household Waste. Environment and Behavior, 40(5), 
683-702. 

 
In this paper, the role of habit as a moderator of recycling behavior was examined. I found this 



paper very relevant in the sense that the United States (and the rest of the world) are going to 
need to transition from a disposable culture to one with at least some element of reuse. As we 
see, habitual behavior is required to make this happen, and methods for establishing habitual 
behavior are key in starting this transition. Also notable in this paper was the idea of situational 
constraints as a moderator for recycling behavior as well as the idea that intent is not always 
causative of behavior.  
 
  
Manes, S. (2005, Vol. 176 Issue 9). Flat's Where It's At. Authors: Manes, Stephen 1 

steve@cranky.com. Forbes; 10/31/2005, pp. 2 , 4 color  
 
This is a somewhat dated (2005) magazine article about flat panel monitors. It’s relevance is very 
limited, however, I think that seeing a description of details in a “what to look for” manner 
earlier into the wide-spread consumer availability of LCD monitors can give us a look into issues 
that make one LCD more desirable than another for concepts that might be so intrinsic to 
consumers now that we don’t even think about them.  
 
 
McRandle, P. W. (2006). Spinning Vinyl: Companies Kick Out the PVC. World Watch, 

19(2), 8-8. 
  
PVC was (surprisingly to me) cited as a hazardous material in the EPEAT IEEE 1680 standard 
and mandates limits of its use to cables and interconnects. This article discusses how many US 
companies have stopped using PVC, but also states that many factories are still producing it. 
Also very briefly discusses environmental dioxin contamination from PVC materials in landfills 
and trash incinerators. More detailed info on PVC from a separate source: 
http://www.mindfully.org/Plastic/Polyvinylchloride/PVC-Health-HazardPWG25oct01.htm  
 
 
Miller, C. (2008). Myth Bluster. 39(2), 18. 
  
This is a 1 page magazine article about "urban myths" or socially perpetuated falsehoods that 
impact how people view recycling. Article is dated, but makes a valid point that can be applied 
to more recent issues. I think that understanding consumer opinions on recycling, especially 
unfounded ones, is fundamental to promoting recycling behavior. 
 
 
Rindfleisch, A., Burroughs, J. E., & Wong, N. (2009). The Safety of Objects: Materialism, 

Existential Insecurity, and Brand Connection. JOURNAL OF CONSUMER 
RESEARCH. 

  
This is a very interesting article that relates consumer connection to brand as an important coping 
method for existential insecurity, or even the fear of death. It may be somewhat of a leap for the 
sake of my paper, but if it is true that products and brands engender comfort and safety in 
consumers it stands to reason that consumers would gravitate towards products and brands with 
an image of safety in the materials vs. health sense. Also notable is the observation that this link 



between materialism and comfort is stronger when the consumer’s existential insecurity is high 
as opposed to when it’s low.  
 
 
Schultz, P. W., & Oskamp, S. (1996). Effort as a moderator of the attitude-behavior 

relationship: general environmental concern and recycling. Social Psychology 
Quarterly, 59, 375-383. 

 
This article goes along well with the “The Recycle Cycle” paper above. The main topic here is 
how the effort required to recycle impacts actual recycling behavior. What is stated is that 
environmental concern could be a predictor of recycling behavior if the effort required was high, 
but its influence was lower when little effort was required or incentives were added. This seems 
to resonate with the other recycling studies in that recycling is not an activity of immediately 
tangible personal gain, and as such an individual would need to have strong emotional ties to the 
idea to be motivated to participate, but incentives can somewhat make up for the emotional 
connection. It also shows that knowing the level of environmental concern of a target audience 
can help motivate them more efficiently. 
 
  
Smith, S. M., Haugtvedt, C. P., & Petty, R. E. (1994). Attitudes and recycling: does the 

measurement of affect enhance behavioral prediction? Psychology & Marketing, 11, 
359-374. 

 
This article contains somewhat dated research on the relationship between attitudes and 
behavior. It suggests that as there has been historically, very little personal gain in recycling, it is 
an altruistic activity benefiting future generations, and as such, emotion plays a substantial role 
in the choice to do so. The article includes experimental analysis on recycling attitudes and 
behavior. This is kind of a difficult read, but I think it could be very helpful in establishing a 
method for promoting recycling.  
 
 
Swaminathan, V., Stilley, Karen M., & Ahluwalia, R. (2009). When Brand Personality 

Matters: The Moderating Role of Attachment Styles. Journal of Consumer Research, 
35(6), 985-1002. 

  
This is another study that examines the reasoning that consumers might buy a product based on 
brand. Similarly to the article “The Safety of Objects”, this one uses a discomfort dimension to 
try and indicate the type of brand a consumer might be drawn to. In this case the dimension is 
anxiety/avoidance. What I think it waters down to is that people with poor self image might buy 
a product to try and achieve a desired-self image. On the other hand, a person who is 
independent and self-reliant might be more likely to buy a product or brand that is exciting or 
stimulating to them. I think this has relevance as it would likely be good to market a product as 
“green” so that a high anxiety consumer might buy it so they could attach the positive ideal of 
environmental awareness to their self image.  
  
 



Webb, S. (2007). E-waste Hazards. Science News, 172(2), 20. 
  
This is a VERY generalized article describing the end-of-life issues with BFRs, specifically 
PBDEs. It might make a good introduction to people unacquainted with the problem of e-waste, 
but I think that the “Inside The Digital Dump” and “Environmental impacts and use of 
brominated flame retardants in electrical and electronic equipment” articles together provide a 
much better picture of the issue and are still acceptably easy reads.  
 
 
Yang, Z., Zhao, X., Qin, Z., Fu, S., Li, X., Qin, X., et al. (2009). Polybrominated Diphenyl 

Ethers in Mudsnails ( Cipangopaludina cahayensis ) and Sediments from an 
Electronic Waste Recycling Region in South China. Bulletin of Environmental 
Contamination and Toxicology, 82(2), 206-210. 

 
This article discusses the bio-accumulation of PBDEs in mudsnails in a region near a large e-
waste processing facility. It's a bit too scientific for my use, but it might be good to cite in efforts 
to show that bio-accumulation does happen, and at what kind of metric. 
 
  
Zheng, L., Wu, K., Li, Y., Qi, Z., Han, D., Zhang, B., et al. (2008). Blood lead and cadmium 

levels and relevant factors among children from an e-waste recycling town in China. 
Environmental Research, 108(1), 15-20. 

 
This is a study of heavy metal content in the blood of children living near an e-waste recycling 
community. 
 
 
Zhu, J., Hirai, Y., Sakai, S.-i., & Zheng, M. (2008). Potential source and emission analysis 

of polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans in China. 
Chemosphere, 73(1, Supplement 1), S72-S77. 

 
This article investigates sources of polychlorinated dibenzo-p-dioxins and polychlorinated 
dibenzofurans in. Sources researched included municipal solid waste incineration, hazardous and 
medical waste incineration, pulp bleaching, sodium pentachlorophenate production and usage, 
illegal e-waste, and metal production. It’s a little broader than the scope of this project, but it’s 
interesting to hear about other dioxin releasing processes. 

 

BFRs | The Issue. Retrieved May 7, 2009, from Health Care Without Harm Web site: 
http://www.noharm.org/us/bfr/issue 

This webpage discusses the issue of BFRs in health care equipment. I used it in my paper 
because it was the most clear citation of the idea that BFRs can get out of a product and into the 
air without any physical or thermal stress. 

 



PVC Products. Retrieved April 26, 2009, from Greenpeace International Web site: 
http://www.greenpeace.org/international/campaigns/toxics/polyvinyl-chloride/pvc-
products#01 

This article describes what products PVCs are likely to be found in. 

 


