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Abstract 
In his article ‘Whither Plastics?—Petrochemicals, plastics and sustainability in a garbage-riddled world’ , 
Michael Jefferson [1] discusses a number of recent issues around plastics, including plastics’ dependence 
on fossil fuels, its contribution to ocean waste, and its possible impact on human health. Despite these 
multiple ways in which plastics are framed as (potentially) problematic, the author is clear in his 
recommendations: the most important form of action is behavioural change. While we strongly 
welcome social science research into plastics, we have a number of issues with the study in question 
which we deem significant enough for us to write this response. At the heart of our concern is the 
paper’s handling of extant research. There are three aspects to our critique: (1) conflations and 
misrepresentations of the data presented; (2) disregard of academic social science research on plastics; 
(3) the resultant promotion of over-simplistic solutions to a complex set of problems. 
 
Lies, damned lies and statistics? 

Our first concern is that there appears to be a number of inaccuracies and conflations in the 
data represented in the text. For example, on page 2, the author writes “fishing nets are estimated to 
account for 46% of the garbage, over 25% of the rest being other types of fishing gear – ropes, crates, 
baskets, oyster spacers, and eel traps. Plastics are estimated to account for only 8% of the total tonnage 
of garbage”. This 8% figure is clearly incorrect, as much of the fishing nets and fishing gear is indeed 
made of plastics. However, it is only if either one reads through to the conclusion, or spends time 
searching the internet (as the author provides no source for these figures) that the reader learns that 
the 8% figure only refers to microplastics, not plastics in general (see [2] for the original study). This 
distinction is important for communicating the scale of the ocean plastics problem. 

We also want to discuss the author’s use of the BP Energy Outlook. While the assumptions 
underpinning the Outlook can be questioned (e.g. [3]), here we wish to focus on the author’s 
misrepresentation and misinterpretation of various statistics from this document. For example, the 
author states that BP’s energy outlook envisages a decline in oil demand of 3 million barrels of oil per 
day (mb/d) if single-use plastics were banned. This is a misreading: the BP outlook envisages that 
banning single use plastics would lead to a 6 mb/d reduction by 2040 compared to BP’s baseline 
scenario, or a 9 mb/d reduction “relative to a continuation of past trends” [4, pp. 33-35]. Secondly, the 
author argues that a reduction of 10 mb/d raises the possibility of “erasing any increase in global oil 
demand by 2040, which is otherwise projected to rise from 98 mb/d in 2017 to 108 mb/d in 2040 even 
under BP’s ‘Evolving transition scenario’” [1, p.1]. According to the BP Outlook, however, these figures 
(98 and 108 mb/d) refer to all liquid production, not just oil [4, p.135]. Finally, we would find it helpful if 
the author could point us to where the BP Outlook states that global demand for petrochemicals 
accounted for 12 mb/d in 2017, and has been estimated as likely to grow to 18 mb/d by 2050, as this 



appears both at odds with the information presented in Figure 1, and at odds with all other statistics 
included in the Outlook, which only presents trends until 2040. 

While we have concerns about the lack of evidence for some of the author’s other arguments, in 
the interest of space, we wish to move on to our second point. 

 
Energy Research & ... 
 

Although we believe the aforementioned errors are regretful, we see them as indicative of a 
more significant problem: the paper’s lack of thorough engagement with existing research. As scholars, 
we are all too aware of being unable to cite everything. Our second concern with the piece Whither 
Plastics? is not that it does not cite all social science academic literature on plastics, but that it does not 
cite any. Citation matters. Not only does it enable one to frame one’s own research in a particular way, 
but in doing so also recognises and validates the work undertaken by others. This matters for the 
development of new knowledge, the direction in which research (and disciplines) evolve, and how their 
histories are written [5] (Pugh, 2018). 

For the development of the field, we therefore think it is regrettable that Professor Jefferson did 
not cite any social science studies, especially when there is such a rich field to choose from. We are 
thinking for example of the interdisicplinary work by Max Liboiron and her lab [6, 7]; Catherine Phillips’ 
[8, 9, 10] and Elyse Stanes’ [11] work on the cultural and material politics of plastics; the work of Tobias 
Nielsen and colleagues on the politics of plastics [12 ,13]1; Karen Raubenheimer work on transnational 
initiatives [14, 15]; Elizabeth Mendenhall on the plastics problem in ocean governance [16]; as well as 
natural science scholars who have engaged with the political dimensions of plastics, such as Chelsea 
Rochman and Stephanie Borrelle [17, 18, 19]. The Discard Studies website (https://discardstudies.com/) 
is also an excellent resource for those looking for humanities and social science research on waste and 
plastics. This is before even mentioning long-standing work on plastics by scholars such as Gay Hawkins 
and Peter Dauvergne. 

We will discuss the implications of this lack of engagement for the solutions suggested in 
Whither Plastics? below, but we also feel the need to point out that being attentive to the question of 
who and what gets cited is also important here. Some of the most recent and novel social science 
research referred to above has been published by junior and/or female scholars. Academia has a well-
reported issue with uneven representations, including through citation practices, based on gender, race 
and geography (see for example [20, 21, 22, 23]), and indeed, our selection above reflects our own 
geographical bias as well. Senior colleagues, editors and reviewers have an unrivalled ability to address 
these issues, and we therefore find it disappointing, and somewhat surprising, that throughout the 
review process of Whither Plastics?, no-one picked up on this absence of engagement with this 
substantial body of both well-established and recent work. 

Furthermore, the disregard for social science research on plastics also indicates a lack of 
engagement with what this work tells us, resulting in a set of suggested solutions that - as we will 
demonstrate below - are increasingly shown to be insufficient and inappropriate for the problem(s) at 
hand.  

 
1 For full disclosure: one of us is a co-author on one of these papers 

https://discardstudies.com/


 
Why behaviour change is not a silver bullet 
 

Following on from the above points concerning the general lack of engagement with social 
scientific literature, Jefferson writes in the paper’s abstract that “the most important way forward is 
behavioural change among plastics users to economise on plastics usage and avoid litter” [1, p.1]. 
Seemingly, the author felt this argument was sufficiently self-evident that it did not require supporting 
evidence for the efficacy of behavioural change. The author does not clarify whether he is arguing for 
government intervention or whether behavioral change should be pursued through softer approaches 
such as awareness-raising campaigns, education, nudging, or the advancement of new norms. Elsewhere 
the author does mention the importance of institutional responses, only to reiterate in the conclusion 
that “the most important avenue for reducing plastics wastage and dumping is behavioural change 
among people across the world” [1, p.7]. While it is therefore not entirely clear what the author 
considers the relation between these different problems (usage/wastage) and solutions 
(behavioural/institutional) to be we wish to be clear: we do not believe that the evidence supports the 
argument that behavioural change is the most important way to tackle plastic’s multiple (waste and 
climate) crises. 

Firstly2, behaviour change as a means to address plastics waste does not address the source of 
the problem. Focusing exclusively on waste management means the conversation is generally confined 
to what to do with plastics after it already exists, and risks ignoring how that-which-will-become-waste 
comes into being in the first place [24, 25, 26]. More than 8300 million metric tons of plastic have been 
produced to date [27]. If current projections hold, our societies worldwide will have to handle double 
the amount of plastics currently circulating within twenty years [28]. While industry is shifting 
responsibility for plastic waste to individual consumers [29], they are simultaneously investing 
(supported by generous tax breaks) into plastics infrastructure, with the aim of continuing, if not 
increasing their plastic production for decades to come [30, 31]. In the case of plastics, a focus on 
littering and waste diverts attention away from the responsibility of producers [32, 29; see also 26], and 
could inadvertently encourage the consumption of plastics [33], thus potentially increasing plastics’ 
climate impact. 

Secondly, the evidence for behavioural approaches in tackling waste is ambiguous. While there 
is some evidence to show that attempts to address behaviours through policy have had some effect (e.g. 
[34, 35], there is little evidence that common, ‘softer’ awareness-raising efforts have changed people’s 
behaviour [36, 37, 38]. More importantly, consumers, industry, government actors, and others are not 
operating in isolation from each other; their actions also co-shaped by plastic’s complex materialities [6, 
11, 18], the desires it has helped constitute [39], and the wider socio-technical system in which they are 
situated [19, 34]. To pull just a single lever of these complex systems, such as individual littering 
behavior, even when supported by government policy, is unlikely to achieve the kind of large-scale 
change required if the remaining components of our social, political, cultural and economic systems are 

 
2 Due to space limitation we focus here primarily on critiques emerging from work adopting a socio-technical 
perspective 



unanimously aligned towards maintaining plastics’ position at the heart of modern day society [13, 40, 
41]. 

The structural conditions that have created the global plastic pollution problem are multiple: 
plastic is too cheap, designed to be disposable, and waste management systems are inadequate and 
reliant on exports from rich to poor countries [19, 42]. Individual behaviours are unlikely to be able to 
tackle these issues. Instead, concerted action at different scales and by different actors is required [43]. 
On the waste side, this will require recycling and recycled plastics to be made financially viable in 
comparison to virgin plastic production, for example. On the production side, extended producer 
responsibility schemes plus eco-design criteria are necessary in order to force producers and packaging 
companies to depart from disposable uses of plastics towards reusable and recyclable ones [25, 44; see 
also [45]]. Enacting such changes will require a multitude of solutions and an engagement with the 
politics of plastics at all stages of its life cycle - especially on the design and production stage, where 
political attention has been sorely lacking to date [13, 41]. It also requires bold, innovative approaches 
that dare to depart from the incrementalism that has defined in particular the European Union’s circular 
economy initiatives to date [46]. While behaviour change may be one possible strategy, its presentation 
as the ‘most important avenue’ for change oversimplifies the complexity of the plastic problems that 
societies face today and is unlikely to be able to fix a systemically malfunctioning plastics production and 
waste system.  

 
In sum, we believe that social science research into plastics is essential for understanding its multiple 
qualities, problems, and possible solutions. Nonetheless, we find it difficult to understand how Whither 
Plastics? was published in its current form. While we believe that to err is human, the paper’s disregard 
for the insights gained through previous social science studies, is difficult to understand, especially when 
published in a journal which places such an emphasis on the social sciences. Extant social research on 
plastics has already added great depth and breadth to our understanding of society’s complex relation 
with plastics, and it is genuinely disappointing to see this work ignored in this way. Consideration of this 
work would have not only brought to light the limitations of the solution(s) suggested, but would have 
also aided the collective endeavor of furthering a social science research agenda for this emergent field.  
 
Acknowledgements: we thank colleagues at Lund University and Utrecht University for their feedback 
and suggestions when writing this response. 
 
Funding: The authors have received funding through are employed through the European Union’s 
Horizon 2020-funded Reinvent project (grant agreement no. 730053) and the Steps project (funded by 
Mistra, the Swedish Foundation for Strategic Environmental Research). 
 
 
References 
 
[1] M. Jefferson  

Whither plastics?—Petrochemicals, plastics and sustainability in a garbage-riddled world. Energy 
Research and Social Science, 56 (2019). DOI: 10.1016/j.erss.2019.101229. 



[2] L. Lebreton, B. Slat, F. Ferrari, et al.  
Evidence that the Great Pacific Garbage Patch is rapidly accumulating plastic. Scientific Reports 
8(1) (2018). DOI: 10.1038/s41598-018-22939-w. 

[3] S. Evans  
Analysis: BP’s outlook for fossil fuels could be undermined by slowing energy demand. (2019) 
Available at: https://www.carbonbrief.org/analysis-bps-outlook-for-fossil-fuels-could-be-
undermined-by-slowing-energy-demand (accessed 9 November 2019). 

[4] BP  
BP Energy Outlook 2019 edition. (2019) Available at: 
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-
economics/energy-outlook/bp-energy-outlook-2019.pdf (accessed 9 November 2019). 

[5] R. Pugh  
Who speaks for economic geography? Environment and Planning A 50(7) (2018), pp. 1525–1531. 
DOI: 10.1177/0308518X18804831. 

[6] M. Liboiron 
Redefining pollution and action: The matter of plastics. Journal of Material Culture 21(1) (2016), 
pp. 87–110. DOI: 10.1177/1359183515622966. 

[7] M. Liboiron, M. Tironi  and N. Calvillo  
Toxic politics: Acting in a permanently polluted world. Social Studies of Science 48(3) (2018), pp. 
331–349. DOI: 10.1177/0306312718783087. 

[8] C. Phillips  
Alternative food distribution and plastic devices: Performances, valuations, and 
experimentations. Journal of Rural Studies 44 (2016), pp. 208–216. DOI: 
10.1016/j.jrurstud.2016.02.006. 

[9] C. Phillips  
Discerning ocean plastics: Activist, scientific, and artistic practices. Environment and Planning A 
49(5) (2017), pp. 1146–1162. DOI: 10.1177/0308518X16687301. 

[10] C. Phillips  
Ghostly encounters: Dealing with ghost gear in the Gulf of Carpentaria. Geoforum 78 (2017), pp. 
33–42. DOI: 10.1016/j.geoforum.2016.11.010. 

[11] E.Stanes and C. Gibson  
Materials that linger: An embodied geography of polyester clothes. Geoforum 85 (2017): 27–36. 
DOI: 10.1016/j.geoforum.2017.07.006. 

[12] T.D. Nielsen, K. Holmberg and J. Stripple  
Need a bag? A review of public policies on plastic carrier bags – Where, how and to what effect? 
Waste Management 87 (2019), pp. 428–440. DOI: 10.1016/j.wasman.2019.02.025. 

[13] T.D. Nielsen, J. Hasselbalch, K. Holmberg, et al.  
Politics and the plastic crisis: A review throughout the plastic life cycle. Wiley Interdisciplinary 
Reviews: Energy and Environment 9(1) (2019). DOI: 10.1002/wene.360. 

[14] K. Raubenheimer and A. McIlgorm  
Is the Montreal Protocol a model that can help solve the global marine plastic debris problem? 
Marine Policy 81 (2017), pp. 322–329. DOI: 10.1016/j.marpol.2017.04.014. 

[15] K. Raubenheimer and A. McIlgorm 
Can the Basel and Stockholm Conventions provide a global framework to reduce the impact of 
marine plastic litter? Marine Policy 96 (2018), pp. 285–290. DOI: 10.1016/j.marpol.2018.01.013. 

[16] E. Mendenhall  
Oceans of plastic: A research agenda to propel policy development. Marine Policy 96 (2018), pp. 
291–298. DOI: 10.1016/j.marpol.2018.05.005. 



[17] C. M. Rochman, M.A. Browne, B.S. Halpern, et al.  
Policy: Classify plastic waste as hazardous. Nature 494 (2013), pp. 169-171. DOI: 
10.1038/494169a. 

[18] C.M. Rochman, C. Brookson, J. Bikker, et al.  
Rethinking microplastics as a diverse contaminant suite. Environmental Toxicology and Chemistry 
38(4) (2019), pp. 703–711. DOI: 10.1002/etc.4371. 

[19] S.B. Borrelle, C.M. Rochman, M. Liboiron, et al.  
Why we need an international agreement on marine plastic pollution. Proceedings of the 
National Academy of Sciences of the United States of America 114(38) (2017), pp. 9994-9997. DOI: 
10.1073/pnas.1714450114. 

[20] M.L. Dion, J.L. Sumner and S.M. Mitchell  
Gendered Citation Patterns across Political Science and Social Science Methodology Fields. 
Political Analysis 26 (2019): 312–327. DOI: 10.1017/pan.2018.12. 

[21] M.M. King, C.T. Bergstrom, S.J. Correll et al.  
Men Set Their Own Cites High: Gender and Self-citation across Fields and over Time. Socius: 
Sociological Research for a Dynamic World 3 (2017). DOI: 10.1177/2378023117738903. 

[22] D. Maliniak, R. Powers and B.F. Walter  
The gender citation gap in international relations. International Organization 67(4) (2013), pp. 
889–922. DOI: 10.1017/S0020818313000209. 

[23] E. Rosenman, J. Loomis and K. Kay  
Diversity, representation, and the limits of engaged pluralism in (economic) geography. Progress 
in Human Geography (2019), 30913251983345. DOI: 10.1177/0309132519833453. 

[24] J. Lepawsky 
PSA: Beware of Easy Narratives. Discard Studies (2019). Available at: 
https://discardstudies.com/2019/08/12/psa-beware-of-easy-narratives/ (accessed 8 November 
2019). 

[25] Dame E. MacArthur  
Beyond plastic waste. Science 358(6365) (2017), p.843. DOI: 10.1126/science.aao6749. 

[26] G. Pickren  
Political Ecologies of Electronic Waste: Uncertainty and Legitimacy in the Governance of E-Waste 
Geographies. Environment and Planning A 46(1) (2014), pp. 26–45. DOI: 10.1068/a45728. 

[27] R. Geyer, J. R. Jambeck and K.L. Law  
Production, use, and fate of all plastics ever made. Science Advances 3(7) (2017), e1700782. DOI: 
10.1126/sciadv.1700782. 

[28] Ellen MacArthur Foundation 
The New Plastics Economy: Rethinking the future of plastics. (2016) Available at: 
https://www.ellenmacarthurfoundation.org/publications/the-new-plastics-economy-rethinking-
the-future-of-plastics (accessed 12 September 2019). 

[29] J. Clapp  
The Rising Tide against Plastic Waste: Unpacking Industry Attempts to Influence the Debate. In: 
Foote S and Mazzolini E (eds) Histories of the Dustheap (2012). MIT Press, pp. 199–225. 

[30] M. Corkery  
A Giant Factory Rises to Make a Product Filling Up the World.  New York Times (2019) Available 
at: https://www.nytimes.com/2019/08/12/business/energy-environment/plastics-shell-
pennsylvania-plant.html (accessed 8 November 2019). 

[31] J-F. Seznec  
The Saudi Aramco-SABIC merger: How acquiring SABIC fits into Aramco’s long-term 
diversification strategy. (2019) Available at: https://atlanticcouncil.org/in-depth-research-



reports/issue-brief/the-saudi-aramco-sabic-merger-how-acquiring-sabic-fits-into-aramcos-long-
term-diversification-strategy/ (accessed 8 November 2019). 

[32] S. Buranyi  
The plastic backlash: what’s behind our sudden rage – and will it make a difference? The 
Guardian (2019). Available at: https://www.theguardian.com/environment/2018/nov/13/the-
plastic-backlash-whats-behind-our-sudden-rage-and-will-it-make-a-difference (accessed 9 
November 2019). 

[33] S.J. Barnes  
Out of sight, out of mind: Plastic waste exports, psychological distance and consumer plastic 
purchasing. Global Environmental Change 58 (2019), 101943. DOI: 
10.1016/j.gloenvcha.2019.101943. 

[34] G. Martinho, N. Balaia and A. Pires  
The Portuguese plastic carrier bag tax: The effects on consumers’ behavior. Waste Management 
61 (2017), pp. 3–12. DOI: 10.1016/j.wasman.2017.01.023. 

[35] K. Willis, C. Maureaud, C. Wilcox, et al.  
How successful are waste abatement campaigns and government policies at reducing plastic 
waste into the marine environment? Marine Policy 96 (2018), pp. 243–249. DOI: 
10.1016/j.marpol.2017.11.037. 

[36] L.S. Dilkes-Hoffman, S. Pratt, B. Laycock, et al.  
Public attitudes towards plastics. Resources, Conservation and Recycling 147 (2019), pp. 227–235. 
DOI: 10.1016/j.resconrec.2019.05.005. 

[37] European Commission  
Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on the 
reduction of the impact of certain plastic products on the environment. (2018) Available at: 
https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX%3A52018PC0340 (Accessed 10 
October 2019) 

[38] L.M. Heidbreder, I. Bablok, S. Drews, et al.  
Tackling the plastic problem: A review on perceptions, behaviors, and interventions. Science of 
the Total Environment (2019). DOI: 10.1016/j.scitotenv.2019.02.437. 

[39] G. Hawkins  
The skin of commerce: governing through plastic food packaging. Journal of Cultural Economy 
11(5) (2018), pp. 386–403. DOI: 10.1080/17530350.2018.1463864. 

[40] P. Dauvergne  
The Problem of Consumption. Global Environmental Politics 10(2) (2010), pp. 1–10. DOI: 
10.1162/glep.2010.10.2.1. 

[41] L. Jia, S. Evans and S. van der Linden  
Motivating actions to mitigate plastic pollution. Nature Communications 10(1) (2019). DOI: 
10.1038/s41467-019-12666-9. 

[42] L. Hook and J. Reed  
Why the world’s recycling system stopped working. Financial Times (2018) Available at: 
https://www.ft.com/content/360e2524-d71a-11e8-a854-33d6f82e62f8 (accessed 8 November 
2019). 

[43] Material Economics 
The Circular Economy - a Powerful Force for Climate Mitigation. (2018) Available at: 
https://materialeconomics.com/publications/the-circular-economy (accessed 9 November 2019). 

[44] W.  Leal Filho, U. Saari, M. Fedoruk, et al.  
An overview of the problems posed by plastic products and the role of extended producer 
responsibility in Europe. Journal of Cleaner Production 214 (2019), pp. 550–558. DOI: 

https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX%3A52018PC0340


10.1016/j.jclepro.2018.12.256. 
[45] K. McKerlie, N. Knight and B. Thorpe Advancing Extended Producer Responsibility in Canada. 

Journal of Cleaner Production 14(6–7) (2006), pp. 616–628. DOI: 10.1016/j.jclepro.2005.08.001. 
[46] O. Fitch-Roy, D. Benson and D. Monciardini  

Going around in circles? Conceptual recycling, patching and policy layering in the EU circular 
economy package. Environmental Politics (2019), pp. 1–21. DOI: 
10.1080/09644016.2019.1673996. 

 
 


