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THE PROMISE 
OF ECOLOGICAL REGULATION: 
THE CASE OF INTENSIVE MEAT 

Christine Parker, Fiona Haines, and Laura Boehm* 

ABSTRACT: Eating less intensive meat is a solution to many problems: to human and 
ecological health and to the intense cruelty visited upon the millions of intensively bred 
animals across the globe. This Article outlines the contribution regulation makes to this 
problem and how it might be part of the solution. It begins by summarizing why intensive 
meat production generates so many problems that cut across regulatory domains. It then 
shows how current forms of regulation fail to grapple with the intersecting harms gener-
ated by intensive meat, highlighting the need for an ecological makeover for regulation 
itself. Further, regulation, as an instrumental form of law and policy implementation, 
neglects the interconnected challenges of the whole system. Regulatory scholarship, in 
the form of responsive regulation, provides ways to overcome at least some of the social 
aspects of regulatory failure. Yet the Article shows, drawing on two brief case examples 
highlighting an instrumental and responsive regulatory approach, that the ecological 
weakness of regulation is often overlooked. Finally, the Article teases out the character-
istics of ecologically responsive regulation that can contribute to lowering meat con-
sumption and then examines nascent regulatory tools and strategies that could be 
refashioned to encourage a shift towards an ecologically rich and socially resilient future. 

CITATION: Christine Parker, Fiona Haines, & Laura Boehm, The Promise of 
Ecological Regulation: The Case of Intensive Meat, 59 JURIMETRICS J. __–__ (2018). 

 Anthropogenic pressure leading to catastrophic environmental change re-
sults in multiple challenges1 as the articles in this special issue show. Ways for-
ward are complex because providing solutions to each discrete harm risks 
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1. See generally Johan Rockström et al., Planetary Boundaries: Exploring the Safe Operating 
Space for Humanity, 14 ECOLOGY & SOC’Y 32 (2009). The Planetary Boundaries concept empha-
sizes both the interconnection between human activity and between the planetary boundaries them-
selves. Will Steffen et al., Planetary Boundaries: Guiding Human Development on a Changing 
Planet, 347 SCIENCE 1259855-1, 1259855-1 (2015). Changes in one boundary may trigger further 
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solutions to one problem being overwhelmed by subsequent problems, some of 
iatrogenic origin, and others generated more broadly by the chronically deteri-
orating environmental conditions. Elegant solutions to multiple intersecting 
problems are desperately needed. One such solution, a reduction in production 
and consumption of intensively produced animal protein (hereafter intensive 
meat2), sits squarely at the heart of the water-energy-food nexus.3 A significant 
reduction in intensive meat would see large gains in food system fairness and 
sustainability including improved animal welfare, human health, more efficient 
energy and water use, better climate governance, and greater fairness of distri-
bution of the food growing resources of the world.4  
 Significantly lower production and consumption of meat would face cul-
tural,5 political,6 and economic challenges7 in most countries8 around the world. 

global environmental change in the others to create “destabilizing feedbacks.” Id. at 1259855-8. 
Steffen and his coauthors argue that there is a need for integrative governance to “address multiple 
interacting environmental processes simultaneously (e.g., stabilizing the climate system requires 
sustainable forest management and stable ocean ecosystems).” Id.  

2. For ease of reference, we include dairy and egg production in this term for the purposes of
this Article. 

3. See discussion at text accompanying claims at notes 20 to 26 below. On the water-energy-
food nexus, see generally Hayley Leck et al., Tracing the Water–Energy–Food Nexus: Description, 
Theory and Practice, 9 GEOGRAPHY COMPASS 445 (2015); Christopher A. Scott et al., The Water-
Energy-Food Nexus: Enhancing Adaptive Capacity to Complex Global Challenges, in GOVERNING
THE NEXUS 15 (Matthew Kurian & Reza Ardakanian eds., 2015). 

4. Evidence for these claims is set out in footnotes 20 to 26 below. Note that we do not intend 
to imply that the same volume of animal protein could be produced by other less intensive means. 
Rather, as suggested at text accompanying notes 73 to 74 below, we assume that the proposed policy 
goals would require an overall reduction in the amount of animal protein produced and consumed 
in addition to a shift in the means by which animal protein is produced.  

5. As Mari Niva and her coauthors stated: “In Western countries, meat maintains a central 
position in culture and social relationships, meals, and food purchases, and it is regarded as a healthy 
and necessary part of the diet.” Mari Niva et al., Barriers to Increasing Plant Protein Consumption 
in Western Populations, in VEGETARIAN AND PLANT-BASED DIETS IN HEALTH AND DISEASE
PREVENTION 157, 163 (François Mariotti ed., Academic Press 2017) (citations omitted). They also 
acknowledged that “[e]ating does take place in material, social, and cultural contexts, in which food 
choices are made possible and encouraged, while others are excluded and discouraged.” Id. 

6. Referring to the politics of the meat industry in the United States, David Robinson Simon
notes, “One study found that in connection with federal subsidy legislation, a $1 industry donation 
typically yields a $2,000 return in the form of subsidy payments . . . . [I]s it any wonder the animal 
food industry spends more that $100 million yearly paying lobbyists and making strategic dona-
tions?” DAVID ROBINSON SIMON, MEATONOMICS: HOW THE RIGGED ECONOMICS OF MEAT AND 
DAIRY MAKE YOU CONSUME TOO MUCH–AND HOW TO EAT BETTER, LIVE LONGER, AND SPEND 
SMARTER 34 (2013). A related issue is consumer awareness of the link between livestock production 
and climate change. Niva et al., supra note 5, at 160 (“A study indicated that only 12% of the Dutch 
and 6% of the US sample recognized the effectiveness of eating less meat in mitigating climate 
change; and limiting one’s meat consumption was considered to be less effective than buying local 
and seasonal food in most countries.”) (citations omitted). 

7. See SIMON, supra note 6.
8. In India, a public health researcher observed that while “recent trends show meat production 

and consumption patterns are changing: wealthier Indians shop more in large supermarkets, and 
meat is portrayed as a symbol of status, wealth, and participation in global culture,” in general “the 
shift toward greater consumption of animal proteins has been quite limited. Nearly one in three 
Indians are vegetarians (36% in NFHS 2005–2006) and less than 10% of the daily food supply per 
capita derives from animal sources.” Sutapa Agrawal, Geographic Aspects of Vegetarianism: 
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Yet in theory at least, government controls, including taxes, incentives, land use, 
and animal production regulation,9 could chart a way forward to healthier people 
and a more ecologically and socially just planet. As we suggest below, civil 
society, consumer, and investor campaigns aimed at reducing intensive meat 
could help prompt effective government regulation.  
 Yet, this alluring future remains just an abstract possibility. Rather than be-
ing the solution, regulation is often part of the problem. This Article uses the 
challenge of intensive meat to illustrate why this is so, and to critically examine 
what opportunities there are for ecological regulation.10 That is, how could reg-
ulation that addresses the big picture intersecting challenges of increasingly un-
stable planetary boundaries and dangerous lack of social, economic, and 
political inclusion be realized?11  
 Part I briefly summarizes how intensive meat production generates prob-
lems that cut across regulatory domains. Using the challenge of intensive meat 
as a case study, it goes on to show that failure to grapple with intersecting harms 
is a general problem for regulation, which applies to both of the two dominant 
strands of regulatory scholarship and practice—instrumental regulation and re-
sponsive regulation.12 This failure highlights the need for an ecological make-
over for regulation itself.  
 Part II outlines how existing regulatory controls facilitate unsustainable and 
cruel factory farming systems. Instrumental regulation, aimed at fixing market 
failures one problem at a time, fails to recognize the interconnected challenges 
of the whole system. This critique is illustrated through an analysis of instru-
mental regulation aimed at encouraging biogas generation solutions for the 
problem of greenhouse gas emissions (GHG) from intensively farmed pork. The 
alternative responsive regulation approach suggests ways to overcome at least 
some of the social aspects of instrumental regulatory failure by mobilizing 
networks of market and civil society actors to act where government fails. Yet 
environmental ecologies themselves are often overlooked by the politics accom-
panying responsive regulation that blunt its radical potential. These limitations 
of responsive regulation are particularly acute when intersecting ecological and 

Vegetarians in India, in VEGETARIAN AND PLANT-BASED DIETS IN HEALTH AND DISEASE 
PREVENTION, supra note 5, at 93, 95, 99. 

9. For possible regulatory initiatives, see discussion infra Part III.
10. The first two authors of this article, Christine Parker and Fiona Haines, have previously

proposed the concept of “ecological regulation.” See Christine Parker & Fiona Haines, An 
Ecological Approach to Regulatory Studies?, 45 J.L. & SOC’Y 136, 137–38 (2018) [hereinafter 
Parker & Haines, An Ecological Approach]; Fiona Haines & Christine Parker, Moving Towards 
Ecological Regulation: The Role of Criminalisation, in CRIMINOLOGY AND THE ANTHROPOCENE 
81, 82 (Cameron Holley & Clifford Shearing eds., 2017) [hereinafter Haines & Parker, Moving 
Towards Ecological Regulation]. 

11. It is important to emphasize we are not arguing in this Article that ecological regulation is 
the solution to the problem of increasing and unsustainable meat consumption, but rather to tease 
out more carefully both its contribution to the intersecting problems surrounding increased meat 
consumption and how it could contribute in a meaningful way to the solutions. 

12. We have previously published more detailed critiques of these two approaches. See generally 
Haines & Parker, Moving Towards Ecological Regulation, supra note 10; Parker & Haines, An 
Ecological Approach, supra note 10.  
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social problems both require urgent attention. Part II demonstrates activist cam-
paigns and idealist policy statements that maintain attention to both are attenu-
ated when realized through actual regulatory solutions proposed to address the 
problem of antimicrobial resistance (AMR) facilitated by prophylactic use of 
antibiotics in food animals. 
 Part III asks whether ecologically rational regulation to achieve the elegant 
solution of eating less meat is possible. To achieve this outcome, ecological reg-
ulation needs to address both the problems with existing approaches and to chart 
a way forward. Hence, the iatrogenic problems of instrumental and responsive 
regulation must be overcome. Three principles underpin ecological regulation: 
firstly, there is a need to embrace a diversity of regulatory strategies to achieve 
goals such as reducing meat production and consumption; secondly, environ-
mentally focused outcomes must simultaneously enhance individual and social 
well-being, and finally, strategies need to be accepted as legitimate. Regulation 
itself can be examined reflexively in light of these principles to ensure diversity 
and resilience in the tools used to encourage reduced meat consumption.13 Nas-
cent regulatory tools and strategies are identified, which could be refashioned to 
assist rather than hinder ecologically sound outcomes. To do this, however, 
these measures need to contain particular characteristics to enable a shift to-
wards an ecologically rich and socially resilient future, one in which people 
simply eat less meat.  

13. As explained in Part III, this diversity can be contrasted to heavy dependence on a single
regulatory tool—such as a tax. This dependence can be understood in part as a regulatory monoculture. 
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I. ECOLOGICAL CRISIS AND INTENSIVE MEAT
PRODUCTION: A FAILURE OF REGULATION

A. Meat Production and the Planetary Boundaries
The emerging discipline of earth systems science aims to define the “plan-

etary boundaries” (PBs) that provide a “safe operating space for human societies 
to develop and thrive, based on our evolving understanding of the functioning 
and resilience of the Earth system.”14 Of nine PBs so far identified, two are at 
high risk and two are at increasing risk,15 meaning that catastrophic global en-
vironmental change is imminent.16 Food systems will both drive and be signifi-
cantly affected by that change.17 Intensive meat production is emblematic of this 
crisis. Within food systems, the amount and type of animal protein produced 
and consumed is a key marker of economic and social development;18 but it is 

14. Steffen et al., supra note 1. 
15. Id. at 1259855-6 fig.3. That is, biosphere integrity (loss of genetic diversity) and biogeo-

chemical flows of phosphate and nitrogen, and land system change and climate change, respectively. 
Id. The biosphere integrity and climate change transgressions are the most critical, because these 
are the “core” PBs through which the other boundaries operate and interact. Id. at 1259855-8. Cli-
mate change and biosphere integrity (or biodiversity)  

are highly integrated, emergent system-level phenomena that are connected to all of the other PBs. 
They operate at the level of the whole Earth system and have co-evolved for nearly 4 billion years. 
They are regulated by the other boundaries and, on the other hand, provide the planetary-level over-
arching systems within which the other boundary processes operate.  

Id. 
16. See William J. Ripple et al., World Scientists’ Warning to Humanity: A Second Notice, 67 

BIOSCIENCE 1026, 1026 (2017). 
17. See Bruce Campbell et al., Agriculture Production as a Major Driver of the Earth System 

Exceeding Planetary Boundaries, 22 ECOLOGY & SOC’Y, no. 4, 2017, at 1, 2–3; J.G. Conijn et al., 
Can Our Global Food System Meet Food Demand within Planetary Boundaries?, 251 AGRIC.,
ECOSYSTEMS & ENV’T 244, 244 (2018). Campbell and his coauthors note that agriculture is the 
major driver of change for transgression of three PBs and a significant contributor to the fourth 
(climate change) and that meat and dairy (animal protein) production explain a large share of agri-
culture’s influence on planetary boundaries. Campbell et al., supra, at 3.  

18. A U.N. Report noted that average global “meat consumption [is] projected to increase from
37.4 kg/person/year in 2000 to over 52 kg/person/year by 2050 . . . .” U.N. ENV’T PROGRAMME, 
THE ENVIRONMENTAL FOOD CRISIS: THE ENVIRONMENT’S ROLE IN AVERTING FUTURE FOOD 
CRISES 17 (Christian Nellemann et al. eds., 2009). Production and consumption of meat is growing 
significantly in the most rapidly developing economies with access to animal protein, which is seen 
as a key way of addressing under nutrition and micronutrient deficiencies and also marking eco-
nomic development. See FOOD & AGRIC. ORG. OF THE U.N., THE FUTURE OF FOOD AND
AGRICULTURE—TRENDS AND CHALLENGES 81–82 (2017).  

An emerging food systems literature points out that global food systems face twin challenges 
of ecological sustainability crises for agriculture and the need to maintain food security for a 
growing population while maintaining health and culturally appropriate and just distribution of food. 
Indeed, of the seventeen goals in the SDGs, twelve of these directly require, or otherwise relate to, 
just and sustainable food systems. See generally U.N., THE SUSTAINABLE GOALS DEVELOPMENT
REPORT (2016). For example, Goal 2 is to “[e]nd hunger, achieve food security and improved 
nutrition and promote sustainable agriculture.” Id. at 4. Much civil society, government and industry 
activity is occurring around these goals. See generally Pamela Mason & Tim Lang, SUSTAINABLE 
DIETS: HOW ECOLOGICAL NUTRITION CAN TRANSFORM CONSUMPTION AND THE FOOD SYSTEM 
(2017); see also Sharon Friel et al., Towards Healthy and Sustainable Food Consumption: An 
Australian Case Study, 17 PUB. HEALTH NUTRITION 1156, 1156 (2014).  
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also a key driver of ecological crisis and potential health crises in the following 
ways:19  

• It is water hungry: The water footprint of any animal product is between
2.4 and 33 times larger than the water footprint of crop products with
equivalent nutritional value.20

• It is land hungry: Intense industrial farming of animals is a key driver of
deforestation and land-use change for both grazing and production of
feed, which has major impacts on biodiversity loss.21

• It is a major driver of climate change: GHG emissions along livestock
supply chains represent 14.5 percent of all human-induced emissions.22

• It exacerbates antimicrobial resistance (AMR): it is estimated that 70–80
percent of antibiotics purchased in the United States are used for live-
stock, and that subtherapeutic doses intended for growth promotion com-
bined with crowded conditions help create AMR23 and thus contribute to

19. Campbell et al., supra note 17, at 1–5, estimated the contribution of agriculture to trans-
gression of the five PBs at high risk or increasing risk and argued that agriculture is the major driver 
of change in four of these (land-system change, biogeochemical flows, biosphere integrity, fresh-
water use) and a major contributor to the fifth (climate change). They show it is also a major driver 
for change in the four other PBs (ocean acidification, stratospheric ozone depletion, atmospheric 
aerosol loading, and introduction of novel entities). Id. at 5–7. 

20. Arianna Di Paola et al., Human Food Vs. Animal Feed Debate: A Thorough Analysis of
Environmental Footprints, 67 LAND USE POL’Y 652, 655 (2017); Mesfin M. Mekonnen & Arjen Y. 
Hoekstra, A Global Assessment of the Water Footprint of Farm Animal Products, 15 ECOSYSTEMS 
401, 413 (2012) (“29 percent of the total water footprint of the agricultural sector in the world is 
related to the production of animal products.”). 

21. See, e.g., PETER STEVENSON, COMPASSION IN WORLD FARMING: TOWARDS A FLOURISHING
FOOD SYSTEM 2 (2017), https://www.ciwf.org.uk/media/7431691/towards-a-flourishing-food-sys 
temweb-spreads_93944pdf.pdf [https://perma.cc/9ZZ7-EF7D]; WORLD WILDLIFE FUND, APPETITE 
FOR DESTRUCTION 7 (2017), https://www.wwf.org.uk/sites/default/files/2017-10/WWF_AppetiteFor 
Destruction_Summary_Report_SignOff.pdf [https://perma.cc/GBS2-36MB]. 

22. P.J. GERBER ET AL., FOOD & AGRIC. ORG. OF THE U.N., TACKLING CLIMATE CHANGE
THROUGH LIVESTOCK—A GLOBAL ASSESSMENT OF EMISSIONS AND MITIGATION OPPORTUNITIES 
14 (2013), http://www.fao.org/3/a-i3437e.pdf [https://perma.cc/E8AP-MENT]. The Food and Ag-
riculture Organization of the United Nations (FAO) reports: “Livestock contribute to climate change 
by emitting GHGs, either directly from enteric fermentation, or indirectly from deforestation and 
other activities.” This includes pesticide and fertilizer application related to grazing and feed pro-
duction. FOOD & AGRIC. ORG. OF THE U.N., WORLD LIVESTOCK 2013—CHANGING DISEASE 
LANDSCAPES 41 (J. Slingenbergh et al. eds., 2013), http://www.fao.org/docrep/019/i3440e/i3440e. 
pdf [https://perma.cc/524A-82PV]. But note that there are also some opportunities for carbon se-
questration through extensive grazed livestock production. See TARA GARNETT ET AL., FOOD 
CLIMATE RESEARCH NETWORK, GRAZED AND CONFUSED? RUMINATING ON CATTLE, GRAZING 
SYSTEMS, METHANE, NITROUS OXIDE, THE SOIL CARBON SEQUESTRATION QUESTION—AND 
WHAT IT ALL MEANS FOR GREENHOUSE GAS EMISSIONS 46 (2017), http://www.fcrn.org.uk/sites/de 
fault/files/project-files/fcrn_gnc_report.pdf [https://perma.cc/Q7KX-JVFZ]. 

23. Samantha L. Lammie & James M. Hughes, Antimicrobial Resistance, Food Safety, and
One Health: The Need for Convergence, 7 ANN. REV. FOOD SCI. & TECH. 287, 291 (2016); MARYN 
MCKENNA, BIG CHICKEN 26 (National Geographic Partners, LLC, 2017). See generally ROB 
WALLACE, BIG FARMS MAKE BIG FLU: DISPATCHES ON INFLUENZA, AGRIBUSINESS, AND THE 
NATURE OF SCIENCE (Monthly Review Press, 2016). 
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the death of approximately 700,000 people per year through drug-
resistant infections.24 

• Beyond AMR, “[c]oncentration of food animal production and the unreg-
ulated ‘evolution’ of densely populated livestock production areas . . .
generate significant animal and public health risks” through evolution of
new diseases and impact on animals, workers and the general public.25

• In addition, it is cruel—brutalizing in the banality of the harm done to
animals kept in cramped and crowded conditions which deprive them of
opportunities to engage in natural behaviours and create suffering and sig-
nificant mortality and morbidity.26

 From Arnold Schwarzenegger to Al Gore,27 Compassion in World Farming 
(an animal advocacy group) to the Intergovernmental Panel on Climate Change,28 

24. FOOD & AGRIC. ORG. OF THE U.N., supra note 18, at 60 (“Today, some 700 000 [sic]
people die of drug-resistant infections every year. Low- and middle-income countries face the great-
est burden of rising drug-resistant infections, and their consumption of antibiotics is predicted to 
increase.”). 

25. J. OTTE ET AL., INDUSTRIAL LIVESTOCK PRODUCTION AND GLOBAL HEALTH RISKS 16 
(2007), https://assets.publishing.service.gov.uk/media/57a08bd540f0b64974000dd6/PPLPIrep-
hpai_industrialisationrisks.pdf [https://perma.cc/A4F7-MDC4]. 

26. See RUTH HARRISON, ANIMAL MACHINES 16–18 (Ballentine Books 1964); Kate Rawles,
Sustainable Development and Animal Welfare: The Neglected Dimension, in ANIMALS, ETHICS,
AND TRADE: THE CHALLENGE OF ANIMAL SENTIENCE 211 (Jacky Turner & Joyce D’Silva eds., 
2006); Kate Rawles, Animals Versus the Environment: Is Animal Welfare a Luxury in the Fight 
Against Climate Change?, 2 FOOD ETHICS 13, 14–15 (2007), http://www.gci.org.uk/Documents/ 
Food_Ethics.pdf [https://perma.cc/2EBF-S3A4] (explaining how and why animal welfare is absent 
from sustainable development discourse and why it must be ethically included). 

27. See George Monbiot, Why I’m Eating My Words on Veganism—Again, GUARDIAN (Nov.
28, 2013, 9:58 EST), https://www.theguardian.com/commentisfree/2013/nov/27/al-gore-veganism-
eating-words-sceptical-meat-eating [https://perma.cc/9JH4-6TLD] (reporting Al Gore’s veganism); 
Catherine Shoard, Arnold Schwarzenegger and James Cameron Urge People to Eat Less Meat, 
GUARDIAN (June 23, 2016, 7:39 EDT) (discussing a public service announcement on “curb[ing] 
animal product consumption”), https://www.theguardian.com/film/2016/jun/23/arnold-schwarzenegg 
er-james-cameron-eat-less-meat-china [https://perma.cc/8ZL7-CD79]. 

28. See STEVENSON, supra note 21, at 6–12; INTERGOVERNMENTAL PANEL ON CLIMATE
CHANGE, CLIMATE CHANGE 2014: MITIGATION OF CLIMATE CHANGE—WORKING GROUP III 
CONTRIBUTION TO THE FIFTH ASSESSMENT REPORT OF THE INTERGOVERNMENTAL PANEL ON 
CLIMATE CHANGE 87 (2014), http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_ 
full.pdf [https://perma.cc/9M3Q-TFG2]. 
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a range of civil society,29 government,30 and even industry actors,31 all converge 
on the elegant solution that radically reduced production and consumption of 
meat around the world would reap a range of benefits including improved 
animal welfare, better human health, more efficient energy and water use, less 
deforestation, restored biodiversity, better climate governance, and greater 
fairness of distribution of food.32 Reduced meat consumption could help lower 

29. See STEVENSON, supra note 21, at 6–12. Compassion in World Farming’s (CIWF) recent
report, Towards a Flourishing Food System, was released to coincide with the “Extinction confer-
ence” the organization ran in collaboration with the World Wildlife Fund (WWF) and a host of other 
sponsors and speakers from various industry, intergovernmental, and civil society groups. Extinction 
and Livestock Conference, COMPASSION IN WORLD FARMING, http://www.extinctionconference. 
com/events/compassion-in-world-farming-extinction-and-livestock-conference/event-summary-4fb97 
cae0f154b88837d534eefb7a171.aspx [https://perma.cc/WY6N-MTTP]; Press Release, Compassion 
in World Farming, UN Convention Needed to Save Planet, Warns CEO Behind Landmark 
Conference (May 10, 2017) (on file with author); see also, e.g., GRAIN, GRABBING THE BULL BY
THE HORNS: IT’S TIME TO CUT INDUSTRIAL MEAT AND DAIRY TO SAVE THE CLIMATE 2 (2017), 
https://www.grain.org/article/entries/5639-grabbing-the-bull-by-the-horns-it-s-time-to-cut-industrial-
meat-and-dairy-to-save-the-climate [https://perma.cc/CMN5-PTKZ] (download the Report from the 
website); BRENT KIM ET AL., JOHNS HOPKINS CENTER FOR A LIVABLE FUTURE, THE IMPORTANCE OF 
REDUCING ANIMAL PRODUCT CONSUMPTION AND WASTED FOOD IN MITIGATING CATASTROPHIC 
CLIMATE CHANGE 1 (2015), https://www.jhsph.edu/research/centers-and-institutes/johns-hopkins-
center-for-a-livable-future/_pdf/research/clf_reports/2015-12-07e-role-of-diet-food-waste-in-cc-target 
s.pdf; LAURA WELLESLEY ET AL., CHATHAM HOUSE, CHANGING CLIMATE, CHANGING DIETS:
PATHWAYS TO LOWER MEAT CONSUMPTION, at vii (2015), https://www.chathamhouse.org/sites/
default/files/publications/research/CHHJ3820%20Diet%20and%20climate%20change%2018.11.15_
WEB_NEW.pdf [https://perma.cc/66Z3-WNJH]. [https://perma.cc/UT9C-2KU7]; WORLD WILDLIFE
FUND, supra note 21, at 12. 

30. See, e.g., CARLOS GONZALEZ FISCHER & TARA GARNETT, FOOD & AGRIC. ORG. OF THE 
U.N., PLATES, PYRAMIDS, PLANET: DEVELOPMENTS IN NATIONAL HEALTHY AND SUSTAINABLE 
DIETARY GUIDELINES: A STATE OF PLAY ASSESSMENT 1 (2016), http://www.fao.org/3/a-i5640e.pdf 
[https://perma.cc/5XSA-27TL]. The FAO is a specialized agency of the United Nations interested
in eradicating food insecurity and making agriculture more productive and sustainable. About FAO,
FOOD & AGRIC. ORG. OF THE U.N., http://www.fao.org/about/en/ [https://perma.cc/TH7V-5TJW]; 
see also, e.g., THOMAS MACMILLAN & JULIE MIDDLETON, FOOD ETHICS COUNCIL, LIVESTOCK
CONSUMPTION AND CLIMATE CHANGE: PROGRESS AND PRIORITIES 2 (2010), https://www.foodeth
icscouncil.org/uploads/publications/2010%20Livestock_progress_priorities_Final.pdf [https://perma.
cc/SSW5-RYBC]. The Food Ethics Council is a not-for-profit intergovernmental development and
information organization that focuses on agricultural and environmental issues in the developing
world. About Us, FOOD ETHICS COUNCIL, https://www.foodethicscouncil.org/about-us.html [https: 
//perma.cc/M9W7-EWRG]; see also, e.g., Janet Ranganathan et al., Shifting Diets for a Sustainable 
Food Future 3 (World Resources Institute, Working Paper, 2016), https://www.wri.org/sites/
default/files/Shifting_Diets_for_a_Sustainable_Food_Future_0.pdf [https://perma.cc/D8NE-5SNV]. 
The World Resources Institute is a global research nonprofit that works with local and national
governments, companies, and other non-profits to become more sustainable. What We Do, WORLD
RES. INST., https://www.wri.org/our-work [https://perma.cc/EN78-VK2S]. 

31. LAURA KIFF ET AL., CLIMATE CHANGE, AGRIC. & FOOD SEC., SHIFTING FOOD
CONSUMPTION TO MITIGATE CLIMATE CHANGE IS CRITICAL TO FULFILLING THE PARIS 
AGREEMENT, BUT HOW? 1 (2016), https://ccafs.cgiar.org/publications/shifting-food-consumption-
mitigate-climate-change-critical-fulfilling-paris-agreement#.W-Dg1hNKj-Y [https://perma.cc/TWT3-
ZD6N] (download Info Note on webpage). CGIAR is a global partnership that unites organizations 
engaged in research for a food-secured future. How We Work, CGIAR, https://www.cgiar.org/how-
we-work/ [https://perma.cc/T2US-3BXH]. 

32. Both Arnold Schwarzenegger (see Shoard, supra note 27) and The World Health Organi-
zation (infra note 33) point out that there are health co-benefits from reduced animal protein con-
sumption. 
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obesity rates and prevent cancers caused by processed and red meat.33 The 
promotion of extensive animal farming and agroecological methods for produc-
tion rather than intensive livestock production would mean much less meat pro-
duced much more sustainably and alleviate distributive pressures likely to be 
caused by climate change.34  
 Yet, despite the elegance of this solution, consumption of animal protein 
(particularly chicken, pig, egg, and dairy products) is rapidly increasing around 
the globe.35 Indeed the consumption of meat products is now seen as a marker 
of individual social and economic status attainment in most parts of the world 
and the production of meat as a marker of economic development for whole 
countries and regions. In this way, meat has become a monocultural food—a 
dominant nutritional and cultural form of food protein—that is, one where in-
tensive farming is the fastest growing method of production.36 

33. The World Health Organization (WHO) has classified processed meat as a “Group 1” car-
cinogen to humans due to sufficient evidence that it causes colorectal cancer, and red meat as a 
“Group 2A” probable carcinogen to humans. Press Release, Int’l Agency for Research on Cancer 
(WHO), IARC Monographs Evaluate Consumption of Red Meat and Processed Meat 1 (Oct. 26, 
2015) (on file with author). High intake of red and processed meat is also a risk factor for obesity, 
higher body mass index, and higher waist circumference and is associated with diabetes, cardiovas-
cular diseases, colorectal, and other cancers as well as all-cause mortality. Cem Ekmekcioglu et al., 
Red Meat, Diseases and Healthy Alternatives: A Critical Review, 58 CRITICAL REVS. FOOD SCI. & 
NUTRITION 247, 247–48 (2018); M.H. Rouhani et al., Is There a Relationship Between Red or 
Processed Meat Intake and Obesity? A Systematic Review and Meta-Analysis of Observational 
Studies, 15 OBESITY REVS. 740, 740–41 (2014). 

34. For example, there is competition between use of land for producing animal feed, crops
for human food, biofuels, and reforestation. See IAN GOUGH, HEAT, GREED AND HUMAN NEED:
CLIMATE CHANGE, CAPITALISM AND SUSTAINABLE WELLBEING 96 (2017). 

35. Meat Consumption, ORG. FOR ECON. COOPERATION & DEV., 
https://data.oecd.org/agroutput/meat-consumption.htm [https://perma.cc/925Q-QVZZ]; see MEAT 
ATLAS: FACTS AND FIGURES ABOUT THE ANIMALS WE EAT 40–41, 48–49 (2014) [hereinafter 
MEAT ATLAS].  

36. The “meatification” of diets is occurring in places where there were previously supply and 
cost restrictions on obtaining animal protein. Tim Lang et al., Meat and Policy: Charting a Course 
through the Complexity, in THE MEAT CRISIS: DEVELOPING MORE SUSTAINABLE PRODUCTION AND
CONSUMPTION 254 (Joyce D’Silva & John Webster eds., 2010). Lang and his coauthors observe: 

Eating meat symbolizes economic and cultural progress. Thus meat, once only routinely available to 
any society’s privileged, is now cheap. Unless strong cultural values such as religion or other “rules 
of everyday life” such as veganism prevent or constrain it, higher meat and dairy consumption is 
taken politically as a symbol of rising wealth. 

Id. at 256. India is an example of a country that has strong cultural and religious norms of vegetari-
anism that also has, “[i]n many places, institutionalized support of vegetarianism, including state-
level criminalization of cattle slaughter, remains strong just as specific policies and practices are 
hotly contested.” Agrawal, supra note 8, at 95. Yet even in India, which remains largely vegetarian, 
diet has been affected: “Since the economic boom in the early 1990s, a broad middle class that 
aspires to a Western lifestyle has emerged. This includes eating meat.” MEAT ATLAS, supra note 
35, at 48. “Fast-industrializing countries” such as China and Brazil (where there is less of a cultural 
norm of vegetarianism), are examples of countries that are increasing meat consumption as it be-
comes economically viable. TONY WEIS, THE ECOLOGICAL HOOFPRINT: THE GLOBAL BURDEN OF 
INDUSTRIAL LIVESTOCK 84 (ProQuest 2013) (ebook) (“China and Brazil produced 7 percent of the 
world’s meat in 1961, but 35 percent in 2010. In China, per capita meat consumption vaulted from 
4 kg to 61 kg between 1961 and 2010.”). 
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B. The Failure of Regulation and the Need for a Regulatory
Makeover

 Our concern is the role regulation plays in exacerbating or ameliorating 
multiple intersecting challenges like those exemplified by the animal protein 
system. On the face of it, regulation would seem ideally suited to reducing and 
eliminating environmental and sustainability problems. Yet, our recent work, as 
well as that of others, suggests that rather than being a solution, regulation is 
often part of the problem.37 If regulation is to be part of the solution, then it 
needs a radical makeover.  
 The dominant approach to regulation in practice and scholarship is instru-
mental. This instrumental approach conceptualizes regulation as designed to 
identify and address “externalities” or “market failures” (environmental or so-
cial harms caused by business activity) case by case, problem by problem.38 
Multiple and sometimes competing regulatory regimes exist,39 each premised 
on the need to reduce a discrete harm, with as little burden on business as 
possible.40 Further, many environmental and social harms are not captured by 
regulation’s instrumental purview. These harms are externalized once by the 
market and then again by failing to fit within specific instrumental regulatory 
regimes. Where regulation does exist, conflicts can arise between regimes or 
regimes are traded off against one another in silos that displace problems rather 
than transforming them. This fragmented landscape creates many opportunities 
for regulation to be shaped by political not ecological demands, and thus to ad-
vantage large well-resourced actors at the expense of the small.41 A short case 
study is provided below, which illustrates how a regulatory scheme designed to 
incentivize capture and reuse of methane emissions from intensive pig farming 
ignores issues of overconsumption, animal welfare, and meaningful work.42  
 An alternative approach to regulation—responsive regulation—has sought 
to challenge and develop instrumentalism by emphasizing a plural “regulatory 
space” in which different actors—market, state, and civil society—engage in 
regulation of one another.43 Responsive approaches to regulation therefore em-
phasize the way that the market is embedded in the social. Responsive regulation 

37. See generally Haines & Parker, Moving Towards Ecological Regulation, supra note 10; 
Parker & Haines, An Ecological Approach, supra note 10. 

38. ROBERT BALDWIN ET AL., UNDERSTANDING REGULATION: THEORY, STRATEGY AND
PRACTICE 15, 18 (Oxford University Press 2d ed. 2012) (ebook). 

39. Fiona Haines & David Gurney, The Shadows of the Law: Contemporary Approaches to
Regulation and the Problem of Regulatory Conflict, 25 LAW & POL’Y 353, 353–54 (2003).  

40. See Bronwen Morgan, The Economization of Politics: Meta-Regulation as a Form of
Nonjuicial Legality, 12 SOC. & LEGAL STUD. 489, 490 (2003). For an example of how this approach 
is applied to evaluating regulation of agriculture, see AUSTRALIAN GOV’T PRODUCTIVITY COMM’N, 
REGULATION OF AUSTRALIAN AGRICULTURE INQUIRY REPORT NO. 79, 50–57 (2016). 

41. See Bruce Yundle, Bootleggers and Baptists in the Theory of Regulation, in HANDBOOK
ON THE POLITICS OF REGULATION 25–32 (David Levi Faur ed., 2011). 

42. See infra text accompanying notes 63–74. 
43. “Responsive regulation” was first named as such by Ian Ayres and John Braithwaite. IAN

AYRES & JOHN BRAITHWAITE, RESPONSIVE REGULATION: TRANSCENDING THE DEREGULATION 
DEBATE 4 (1992). It has been developed by other scholars and by Braithwaite himself into ap-
proaches that see regulation in terms of a networked, multilevel approach. E.g., JOHN BRAITHWAITE,
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points out that regulatory governance of any particular area at any particular 
time is the result of ongoing interactions (contests, conflicts, alliances, model-
ling, and mimicry) between networks of multiple actors at multiple levels (local, 
national, and global; and within and between agencies and organizations at each 
of these levels).44 It is not just a matter of the state regulating individuals and 
businesses, but of businesses regulating governments (e.g., a ratings agency 
downgrades a government’s credit rating), and civil society regulating business 
(a name and shame campaign against Nike for poor labor practices).45 Actors 
from each sector can both regulate and be regulated at different times.46 Thus, 
regulation is and should be highly responsive to a range of voices, to activism 
by social movements, and to reflexivity and to learning.47  
 Yet the character of interaction and the capacities of the various actors in-
teracting often determine whose interests or what values are reflected in any 
particular “regulatory space.”48 In practice, this can blunt the radical edge of 
responsive regulation to a focus on procedure and processes that emphasize 
voice without sufficient recognition of the pervasive problems associated with 
marginalization.49 In practice, then, responsive regulatory processes can be co-
opted by economic and political interests, and by a dominant orientation towards 
the market and competition as essentially positive. When this occurs, the solu-
tions that emerge—even amongst diverse networked actors—can rehearse and 
reinforce processes and mentalities that perpetrate and perpetuate harm. We il-
lustrate this critique below by referring to the campaigns made by a broad range 
of business, government, and social movement actors that all converge on the 
important intersecting challenge of the role of intensive agricultures in creating 
antimicrobial resistance. This networked responsive regulation campaign is 
likely to have the unintended effect of reinforcing existing business practices 
and power structures. 

REGULATORY CAPITALISM: HOW IT WORKS, IDEAS FOR MAKING IT WORK BETTER VIII (2008); JOHN 
BRAITHWAITE & PETER DRAHOS, GLOBAL BUSINESS REGULATION 19 (2000); NEIL GUNNINGHAM ET 
AL., SHADES OF GREEN: BUSINESS, REGULATION, AND ENVIRONMENT 1 (2003); CHRISTINE PARKER, 
THE OPEN CORPORATION: EFFECTIVE SELF-REGULATION AND DEMOCRACY 16 (2002); Kenneth W. 
Abbott & Duncan Snidal, Strengthening International Regulation through Transnational New 
Governance: Overcoming the Orchestration Deficit, 42 VAND. J. TRANSNATIONAL L. 501, 521 
(2009); see also Christine Parker, Twenty Years of Responsive Regulation: An Appreciation and 
Appraisal, 7 REG. & GOVERNANCE 2, 2 (2013); Robert Baldwin & Julia Black, Really Responsive 
Regulation, 71 MOD. L. REV. 59, 93–94 (2008).  

44. AYRES & BRAITHWAITE, supra note 43, at 4–7. 
45. GUNNINGHAM ET AL., supra note 43; Abbott & Snidal, supra note 43. 
46. See BRAITHWAITE & DRAHOS, supra note 43, at 27; see also Burkard Eberlein et al.,

Transnational Business Governance Interactions: Conceptualization and Framework for Analysis, 
8 REG. & GOVERNANCE 1, 3 (2014). 

47. Eric W. Orts, Reflexive Environmental Law, 89 NW. U. L. REV. 1227, 1254–55 (1994). 
48. See Abbott & Snidal, supra note 43, at 554–58. 
49. See LAW AND GLOBALIZATION FROM BELOW: TOWARDS A COSMOPOLITAN LEGALITY 1–

3 (Boaventura de Sousa Santos & César A Rodríguez-Garavito eds., 2005); Garry C. Gray & Susan 
S. Silbey, Governing Inside the Organization: Interpreting Regulation and Compliance, 120 AM. J. 
SOC. 96, 116–17 (2014); Morag McDermont, Alternative Imaginings of Regulation: An Experiment 
in Co-production, 45 J.L. & SOC’Y 156, 157 (2018).
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C. Ecological Regulation
The first two authors (Parker and Haines) have previously suggested the

need for “ecological regulation”—an evaluative and normative framing of reg-
ulation that can comprehend the enormity of intersecting ecological, social and 
political challenges.50 Our approach emphasizes diversity in response to these 
challenges. Alongside Stirling,51 we argue for regulation that generates a multi-
plicity of industrial and social processes that can ameliorate ecological devasta-
tion and political marginalization. Designers of regulatory regimes must be 
attentive to how these regimes may be used to reinscribe existing power struc-
tures by intentionally or unintentionally valorizing particular solutions to food 
protein that then become monocultures in their own right (as shown in the case 
studies in Part II below). Haines and Parker also suggest that ecological regula-
tion should ensure that promising new technologies, businesses, and interven-
tions flourish.52 The danger is that new approaches such as agro ecological 
farming that includes animals,53 “lab-grown” meat,54 and repopularization of 

50. See Haines & Parker, Moving Towards Ecological Regulation, supra note 10; Parker &
Haines, An Ecological Approach, supra note 10, at 136–39; see also Michelle Maloney, The Role 
of Regulation in Reducing Consumption by Individuals and Households in Industrialised Nations 
1–2 (Nov. 2014) (unpublished Ph.D. thesis, Griffith University) (on file with the Griffith University 
Research Collection). 

51. Andrew Stirling, Emancipating Transformations: From Controlling “the Transition” to
Culturing Plural Radical Progress 1 (STEPS Ctr., Working Paper No. 64, 2014). 

52. See Parker & Haines, An Ecological Approach, supra note 10, at 153–54. 
53. See Christine Parker et al., The Meat in the Sandwich: Welfare Labelling, and the

Governance of Meat-Chicken Production in Australia, 45 J.L. & SOC. 341, 347–49 (2018); Christine 
Parker & Josephine de Costa, Misleading the Ethical Consumer: The Regulation of Free Range Egg 
Labelling, 39 MELB. U. L. REV. 895, 940–46 (2016) (showing how truly free range and pastured 
production is merely a high value market niche, not a pervasive consumer choice despite the rise of 
“free range” and higher welfare labelling in Australia). 

54. Potentially one of the biggest barriers that lab-grown meat faces is public uptake. Shruti
Sharma et al., In Vitro Meat Production System: Why and How?, 52 J. FOOD & SCI. TECH. 7599, 
7605 (2015) (“A recent survey revealed the 80% of Americans would not eat lab grown meat 
(though the younger population is more willing to try it).”) (citations omitted). This problem may 
be mitigated by more awareness about and growing familiarity with lab-grown meat. A recent report 
by Faunalytics—a nonprofit animal advocacy organization—focused on combatting the “unnatural-
ness” concern widely cited by consumers as a primary reason they would not try lab-grown meat. 
Id.; JO ANDERSON & CHRIS BRYANT, FAUNALYTICS, MESSAGE TO OVERCOME NATURALNESS
CONCERNS IN CLEAN MEAT ACCEPTANCE: PRIMARY FINDINGS 2 (2018), https://faunalytics.org/wp-
content/uploads/2018/08/Clean-Meat-Acceptance-Primary-Findings.pdf [https://perma.cc/WTH5-
9M4G]. This report compared the efficacy of “positive messaging” to consumers in the United 
States and found that 66.4 percent of people were probably or definitely willing to try clean meat, 
with 45.9 percent willing to buy it regularly. Id. at 16. The report notes that a similar study conducted 
in 2017, which was measuring acceptance without positive messaging, also found similar rates of 
willingness to try lab-grown meat but a much lower rate of willingness to try it regularly (32.5 
percent compared with 45.9 percent) or to replace conventional meat with lab-grown meat (31.5 
percent compared with 52.8 percent). Id. Other research is being done on the labelling of lab-grown 
meat to make sure that when it comes into the market it will elicit the most public support (“safe 
meat” or “clean meat” appears to be the most widely preferred name for the product). Clean Meat: 
The Naming of Tissue-Engineered Meat, GOOD FOOD INST., http://mfait.gfi.org/the-naming-of-
clean-meat [https://perma.cc/L7YK-H2KR]. Consumer uptake of lab-grown meat is further poten-
tially threatened by limitations on labelling. See Hope Johnson, Should Lab-Grown Meat Be 
Labelled as Meat When It’s Available for Sale?, CONVERSATION (Mar. 25, 2018, 4:01 PM), https:// 
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traditional plant-based diets55 all remain tolerated market niches that provide a 
brief respite but fail to provide the leverage necessary for a radical change in 
direction sufficient to reverse current rates of ecological destruction. Successful 
initiatives should also not become new monocultures.56 Productive tensions be-
tween different ways to address the multiple challenges we face is critical with 
regulatory regimes attentive to the need to support such tensions.57 
 A major criterion for ecological regulation is regulation that recognizes and 
respects ecological limits. Parker and Haines’ earlier work supported the idea of 
planetary boundaries as providing an effective framing to understand those lim-
its both to economic processes and to what economic futures should look like.58 
Kate Raworth’s “doughnut economics” argues for the need to integrate sustain-
able development inside the limits of planetary boundaries to ensure a safe fu-
ture for all.59 Planetary boundaries and related nexus or security-based 
arguments have themselves been criticized as emphasizing a framing of the 
problems we face that allows powerful elites maintaining or increasing their 

theconversation.com/should-lab-grown-meat-be-labelled-as-meat-when-its-available-for-sale-93129 
[https://perma.cc/W8FM-C7YJ] (“With the labels of lab-grown meat under close scrutiny by farm-
ing groups, it could still be politically risky to label lab-grown meat as meat, considering the push 
by dairy industries from the European Union, the United States and Australia to ban plant-based 
products from using the word ‘dairy’ or ‘milk’ . . . .”). 

55. Most famously perhaps, the “Mediterranean diet.” See, e.g., M. Nestle, Mediterranean 
Diets: Historical and Research Overview, 61 AM. J. CLINICAL NUTRITION 1313S, 1319S (1995). 

56. For example, the overuse of soy has been associated with a range of damaging ecological 
effects in the Amazon alongside beef including deforestation and reduced biodiversity. Britaldo 
Silveira Soares-Filho et al., Modelling Conservation in the Amazon Basin, 440 NATURE 520, 520 
(2006). 

57. See MELINDA HARM BENSON & ROBIN KUNDIS CRAIG, THE END OF SUSTAINABILITY: 
RESILIENCE AND THE FUTURE OF ENVIRONMENTAL GOVERNANCE IN THE ANTHROPOCENE 168 
(Kimberly K. Smith ed., University Press of Kansas 2017) on the importance of resilience (that is 
recognition of the ongoing possibility of transformative change and the need to adapt to that rather 
than assuming a static version of sustainability on the one hand or a licence to exploit on the other). 
Benson and Craig also refer to the ecological systems theory concept of “panarchy,” which recog-
nizes the need for experimentation and flexibility at the smaller and local scale in ecosystems and 
governance systems and at the larger or system scale—conservation of accumulated memories or 
learnings from diverse experimentation and innovation. Id. at 62–63. This has resonance with Dorf 
and Sabel’s ideas of democratic experimentalism and broader themes of networked governance in 
regulatory studies scholarship. Michael Dorf & Charles Sabel, A Constitution of Democratic 
Experimentalism, 98 COLUM. L. REV. 267, 288–89 (1998); see also Stepan Wood et al., The 
Interactive Dynamics of Transnational Business Governance: A Challenge for Transnational Legal 
Theory, 6 TRANSNAT’L LEGAL THEORY 333, 335 (2015).  

58. See Parker & Haines, An Ecological Approach, supra note 10, at 137. 
59. KATE RAWORTH, DOUGHNUT ECONOMICS: SEVEN WAYS TO THINK LIKE A 21ST

CENTURY ECONOMIST 23 (Joni Praded ed., 2017). Raworth’s book pictures the “safe and just space 
for humanity” as the “sweet spot” between “the social foundation of wellbeing that no-one should 
fall below” and “an ecological ceiling of planetary pressure that we should not go beyond.” Id. at 9. 
Raworth suggests that the ecological ceiling should be based on the PBs while the social foundations 
can be based on the Sustainable Development Goals (SDGs) established by the General Assembly 
of the United Nations in 2015. Id. at 39–42; see also NAOMI KLEIN, THIS CHANGES EVERYTHING:
CAPITALISM VS. THE CLIMATE 25–26 (2014) (arguing that changing capitalism to address climate 
change will also create a more just society in many ways—and that therefore all sorts of civil society 
activist groups can work together); GOUGH, supra note 34. Steffen and his coauthors also suggest 
synergies between social equity and planetary boundaries. Steffen et al., supra note 1. 
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dominance, which could exacerbate economic, social, and political inequality 
and injustice.60 Similar objections have been made to the very concept of the 
PBs and earth system governance as a discourse that could be used to justify 
inegalitarian geoengineering and devalue participatory democracy.61  
 These are valid concerns. They highlight yet again the tenacity with which 
those with resources maintain or enhance control by playing off marginalized 
human communities against ecological consequences. The point is, though, that 
both demand our attention. Ensuring accountability of an activity to its ecolog-
ical and social consequences by ensuring political and economic power is visi-
ble is critical. Criticism of PBs and related approaches might also be productive 
if they spur alternative viable ways to ensure the ecological well-being of the 
planet is enhanced. Such competition might be critical—particularly if it can 
engender “virtuous competition” in enhancing planetary well-being. The chal-
lenge is to ensure that powerful interests do not exploit such division to maintain 
dominant and harmful business practices.  

II. WHAT ROLE DOES REGULATION PLAY IN
FACILITATING UNSUSTAINABLE AND CRUEL ANIMAL 

FARMING SYSTEMS? 
 Examples of how regulation exacerbates problems are widespread. The key 
challenge often identified is the political obstacles to putting in place effective 
limits to destruction (e.g., in cases of land clearing62). Political challenges re-
main ubiquitous. Here, however, we illustrate the limitations of instrumental 
regulation through our discussion of GHG and intensive farming is the way the 
instrumental logic of regulation exacerbates rather than ameliorates the regula-
tory challenges in the first subsection below. In the second subsection, we high-
light the limits of relying on civil society and networks alone to bring about 
radical change through a short case study of responsive regulatory campaigns in 
relation to the role of intensive animal farming in contributing to antimicrobial 
resistance. 

60. See Jeremy Allouche et al., Technical Veil, Hidden Politics: Interrogating the Power
Linkages Behind the Nexus, 8 WATER ALTERNATIVES 610, 617 (2015); Matthias Leese & Simon 
Meisch, Securitising Sustainability? Questioning the ‘Water, Energy and Food-Security Nexus,’ 8 
WATER ALTERNATIVES 695, 705 (2015).  

61. See Andy Stirling, Time to Rei(g)n Back the Anthropocene?, STEPS CENTRE (Oct. 16,
2015), https://steps-centre.org/blog/time-to-reign-back-the-anthropocene/ [https://perma.cc/D6NV-
GNJM]. 

62. See, e.g., Philippa England, Between Regulation and Markets: Ironies and Anomalies in
the Regulatory Governance of Biodiversity Conservation in Australia, AUSTRALIAN J. ENVTL. L.
44, 48–52 (2016). 
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A. Limits of Instrumental Regulation—GHG Emissions and
Intensive Pig Farming63

Regulatory responses to the contribution of livestock in climate change il-
lustrate the limitations of instrumentalism. When a new harmful effect is iden-
tified (in this case methane emissions from pig effluent) the instrumental 
regulatory logic is to reduce methane emissions in isolation from, or in select 
comparison with, other harms. In Australia, for example, the carbon farming 
initiative gives carbon credits to intensive piggeries that capture methane from 
pig effluent and use it to generate energy.64 The credits are then sold by the 
business to the government’s emissions reduction fund, in a reverse auction, 
providing intense piggeries with a double dividend—financial savings in power 
bills by generating their own electricity via the biogas produced by the manure 
and a cash payment from government for reducing emissions.65 Moreover, many 
can sell excess electricity back to the grid—and the technology and encourage-
ment for the whole system was created by government funded university re-
search.66 It is estimated that 25–30 percent of pig production in Australia could 
operate under such a system by 2020.67  
 This “carbon neutral” pig farming underscores a broader global trend to-
wards greater production and consumption of pigs and chickens (monogastrics) 
over sheep and cattle (ruminants) due to the greater efficiency of production and 
control in confined facilities of the former. Climate change abatement strategies, 
such as Australia’s carbon farming initiative, further incentivize the move away 
from ruminant production and towards monogastric production,68 by providing 

63. See STEVENSON, supra note 21, at 14. For a good summary of issues, see Reducing Meat 
Production and Consumption: Should the Focus Be on Ruminants or Monogastrics?, COMPASSION IN
WORLD FARMING, https://www.ciwf.org.uk/media/7429732/reducing-meat-consumption-should-
the-focus-be-on-ruminants-or-monogastrics-january-2017.pdf [https://perma.cc/4ZE8-K9B8]; see 
also generally GARNETT ET AL., supra note 22.  

64. See Tek N. Maraseni & Jerry Maroulis, Piggery: From Environmental Pollution to a
Climate Change Solution, 43 J. ENVTL. SCI. & HEALTH PART B 358, 358–59 (2008); Renewable 
Energy (Biogas), AUSTRALIAN PORK, http://australianpork.com.au/industry-focus/environment/ 
renewable-energy-biogas/ [https://perma.cc/R6Z4-EQ9J]. 

65. For a critical description and review of the emissions reduction fund, see generally Tim
Baxter & George Gilligan, Verification and Australia's Emissions Reduction Fund: Integrity 
Undermined Through the Landfill Gas Method?, 4 AUSTRALIAN J. ENVTL. L. 1 (2017). 

66. ALAN SKERMAN ET AL., CO-OPERATIVE RESEARCH CTR. FOR HIGH INTEGRITY
AUSTRALIAN PORK, OPTIONS FOR COST-EFFECTIVE AND EFFICIENT USE OF PIGGERY BIOGAS ENERGY 
1 (2015), http://porkcrc.com.au/wp-content/uploads/2016/08/4C-114-Final-Report.pdf [https://perma. 
cc/U6JR-GADZ].  

67. Id.
68. Ruminants produce methane and less efficiently convert feed to food. C.J.L. du Toit et al., 

Direct Methane and Nitrous Oxide Emissions of Monogastric Livestock in South Africa, SOUTH 
AFRICAN J. ANIMAL SCI. 363, 363 (2013). Monogastrics produce no methane and can be easily 
confined and managed to increase efficiency of feed conversion, reducing length of transport to 
consumption and generally using fewer resources and allowing greater opportunities for closed loop 
systems in which effluent is used for biogas energy generation and so on. Id.  
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financial incentives and a “carbon neutral” stamp of approval for intense pig-
geries.69 
 However, this instrumental single issue focused regulatory intervention 
(GHG emissions) competes with existing regulations and is blind to the poten-
tial capacity to exacerbate other, as yet unregulated, harms. Animal welfare is 
amongst these.70 It ignores the ecosystem and social services potentially pro-
vided by either ruminants or monogastrics in grazing systems or mixed agro-
ecological farms and smallholder farms in the developing world, and the possi-
bility that these systems might also provide better animal welfare. Indeed, it 
valorizes a solution to climate change that reinforces intense industrial piggeries 
that tend to be run by larger businesses. It is also blind to the ecological conse-
quences of ramping up production, including greater difficulty of disease con-
trol with increased confinement of monocultured animals in single locations, 
loss of local amenity in communities where confined animal operations are lo-
cated, concentration of low quality and often dehumanizing work in those facil-
ities, and some would argue loss of nutrition and taste with intensively farmed 
chickens and pigs.71 Social injustice combines with overall ecological destruc-
tion—GHG mitigation notwithstanding. 
 Further, instrumental regulation sets no limits to animal protein production 
overall and does not require analysis of the ecological impact of increased con-
sumption. Nor does it address the intersecting social justice issues posed by the 
health risks generated by intensive animal operations and the unsafe and de-
meaning work opportunities offered.72 Ecologically responsive regulation 
would have to be transformative in the sense that it must challenge and delegit-
imate dominant forms of production and consumption inimical to ecological 
sustainability and social justice. This would mean limiting production and con-
sumption—yet at the same time ensuring social well-being and equality in both 

69. See also M. Bonneau et al., Evaluation of the Sustainability of Contrasted Pig Farming
Systems: The Procedure, the Evaluated Systems and the Evaluation Tools, 8 ANIMAL 2011, 2014 
tbl.2 (2014); John J. McGlone, The Future of Pork Production in the World: Towards Sustainable, 
Welfare-Positive Systems, 3 ANIMALS 401, 408 (2013). This may extend in the future to intensive 
meat chicken and egg facilities. See, e.g., J.A. Mench et al., The Coalition for Sustainable Egg 
Supply: A Unique Public-Private Partnership for Conducting Research on the Sustainability of 
Animal Housing Systems Using a Multistakeholder Approach, 94 J. ANIMAL SCI. 1296, 1297 (2016); 
Y. Zhao et al., Comparative Evaluation of Three Egg Production Systems: Housing Characteristics 
and Management Practices, 94 POULTRY SCI. 475, 475–76 (2015); Daniel Boffey, One Step Beyond 
Organic or Free-Range: Dutch Farmer’s Chickens Lay Carbon-Neutral Eggs, GUARDIAN (Nov. 4,
2017, 20.05 EDT), https://www.theguardian.com/environment/2017/nov/05/carbon-neutral-eggs-
dutch-farmer-organic-free-range-welfare-environmnt [https://perma.cc/7QZL-D5XW].

70. See, e.g., Francesca Allievi et al., Meat Consumption and Production—Analysis of
Efficiency, Sufficiency and Consistency of Global Trends, 92 J. CLEANER PRODUCTION 142, 143 
(2015).  

71. See Christopher M. Wathes et al., Livestock Production in the UK in the 21st Century: A
Perfect Storm Averted?, 3 ANIMALS 574, 579 (2013).  

72. See SHEFALI SHARMA ET AL., THE RISE OF BIG MEAT: BRAZIL’S EXTRACTIVE INDUSTRY
17–18 (2017); U.S. GOV’T ACCOUNTABILITY OFFICE, GAO-05-96, WORKPLACE SAFETY AND
HEALTH: SAFETY IN THE MEAT AND POULTRY INDUSTRY, WHILE IMPROVING, COULD BE FURTHER 
STRENGTHENED 3–4 (2005) (Report to the Ranking Minority Member, Committee on Health, 
Education, Labor, and Pensions, U.S. Senate). 
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consumption and work associated with the (reduced) meat production that con-
tinued to exist. Hence the need for the (radical transformative) narrative of “con-
traction and convergence” of meat production and consumption, that is global 
reduction in meat production and consumption with different countries and re-
gions converging towards the same average consumption (which treats different 
countries equally and says all deserve equal share of animal protein in princi-
ple).73 In rich countries, this would require withdrawal of government subsidies 
that benefit intensive and unsustainable meat production, the possible introduc-
tion of a meat tax and stricter regulation of health, welfare, safety, and labor in 
production facilities (as discussed briefly below), which would also have the 
effect of increasing the expense of production and reducing supply.74  

B. The Limits of Responsiveness? Antimicrobial Resistance (AMR)
Responsive regulation has pointed out that to be effective and legitimate,

regulatory practice must generally be polyphonous.75 It must incorporate and 
include different actors and their different regulatory capacities and motivations. 
It has thus taught us to hear different voices on the same issue; but the need to 
expand regulatory policy tools to account for and comprehend different substan-
tive policy goals and concerns (e.g., both ecological and social justice oriented) 
of these voices at the same time has been more difficult to achieve in practice.76 
Responsive regulation may provide some way forward, but as we have argued 
above, limitations remain. The analysis of AMR below illustrates the challenge 
for responsive regulation in enabling radical ecologically responsive changes to 
livestock farming systems. Radical solutions that have the potential to affect 
significant existing interests (e.g., of the pharmaceutical or pork industry) strug-
gle—even when the solution put forward is both elegant, solving multiple inter-
secting challenges, and well supported by seemingly influential agencies (such 
as the European Food Safety Authority77).  

73. The phrase “contraction and convergence” comes from climate change negotiations but
has been applied to meat. See Anthony J. McMichael et al., Food, Livestock Production, Energy, 
Climate Change, and Health, 370 LANCET 1253, 1253 (2007) (“We therefore advocate a contraction 
and convergence strategy to reduce consumption of livestock products, mirroring the widely 
supported strategy proposed for greenhouse-gas emissions in general.”). The need for “contraction 
and convergence” of meat consumption has been championed particularly by the animal advocacy 
group Compassion in World Farming (CIWF). See sources cited supra note 29. It has also been 
widely acknowledged as necessary in other policy statements on climate change and ecological cri-
sis yet is generally underemphasized or ignored in policy prescriptions. See, e.g., 
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, supra note 28, at 388, 762 (discussing contri-
bution of meat to emissions). 

74. See brief discussion infra Part III.
75. See Oren Perez et al., The Dynamic of Corporate Self-Regulation: ISO 14001,

Environmental Commitment, and Organizational Citizenship Behavior, 43 L. & SOC’Y REV. 593, 
594 (2009); see also PARKER, supra note 43, at viii. 

76. For various critiques, see LAW AND GLOBALIZATION FROM BELOW: TOWARDS A
COSMOPOLITAN LEGALITY, supra note 49, at 5–6, 8–9; Bettina Lange, Regulating Economic Activity 
Through Performative Discourses: A Case Study of the EU Carbon Market, in REGULATORY
TRANSFORMATIONS: RETHINKING ECONOMY—SOCIETY INTERACTIONS 151, 152–54 (Bettina 
Lange et al. eds., 2015). 

77. See infra text accompanying note 78. 
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 The issue of animal agriculture’s complicity in antibiotic resistance seems 
at first sight to be a promising example of an issue on which a large range of 
powerful market, industry, and government actors are coalescing for action 
against the systemic risks caused by industrial animal agriculture for people, 
planet, and animals. The European Food Safety Authority, for example, cites 
the issue of antimicrobial resistance as highlighting the “need to rethink those 
particular farming systems which place much reliance on antimicrobial use 
. . . .”78 This viewpoint is amplified by animal advocacy groups such as CIWF:  

Th[e] use of antibiotics in livestock production is instrumental to the intensifi-
cation of farming practices that compromises the welfare of animals. We now 
have a food system that has been designed around antibiotic use. And this over-
use is a leading contributor to the development of antibiotic-resistant bacteria 
in animals and humans. To effectively eliminate or reduce the use of antibiotics 
and other antimicrobials such ionophores, we must examine the systems them-
selves and shift towards methods where animals can thrive without the crutch 
of regular antibiotic use.79  

There has been considerable media coverage of AMR in recent years gen-
erated by the activism of a whole range of NGOs representing consumers, med-
ical and public health professionals, food and farming activists, and animal 
welfare.80 The role of livestock farming is certainly a crucial part of the framing 
of the problem of AMR. The World Health Organization and other international 
intergovernmental agencies have committed to action consistent with the “One 
Health” concept of the link between human, animal and environmental health.81 
A WHO action plan addresses circulation of resistant microbes in humans, ani-
mals, food, and agricultural runoff (via manure) to the environment, and mem-
ber states were asked to develop their own plans by 2017.82 

78. David Murphy et al., EMA and EFSA Joint Scientific Opinion on Measures to Reduce the 
Need to Use Antimicrobial Agents in Animal Husbandry in the European Union, and the Resulting 
Impacts on Food Safety, 15 EUR. FOOD SAFETY AUTHORITY J. 1, 93 (2017) (emphasis added).  

79. FARM ANIMAL INV. RISK & RETURN, RESPONDING TO RESISTANCE: INVESTOR EXPOSURE 
TO ANTIBIOTIC RISK, AND FAIRR’S ENGAGEMENT WITH THE RESTAURANT SECTOR 11 (2017); see 
also STEVENSON, supra note 21, at 15. 

80. Chain Reaction is an annual report sponsored by a coalition of NGOs with different inter-
ests that review and “grade” major chain-restaurants on their action to reduce use of antibiotics in 
their supply chains. SASHA STASHWICK, NAT. RES. DEF. COUNCIL, CHAIN REACTION II: HOW TOP 
RESTAURANTS RATE ON REDUCING USE OF ANTIBIOTICS IN THEIR MEAT SUPPLY 4–5 (2017), 
https://www.nrdc.org/sites/default/files/restaurants-antibiotic-use-report-2016.pdf [https://perma.cc/ 
E7GV-HFWV]; see also Major Food Companies Committed to Reducing Antibiotic Use, PEW 
CHARITABLE TRUSTS (July 27, 2016), https://www.pewtrusts.org/en/research-and-analysis/data-
visualizations/2016/major-food-companies-committed-to-reducing-antibiotic-use [https://perma.cc/ 
RL8S-UFRB]. 

81. See WORLD HEALTH ORG., WHO GUIDELINES ON USE OF MEDICALLY IMPORTANT
ANTIMICROBIALS IN FOOD-PRODUCING ANIMALS XI (2017); Lammie & Hughes supra note 23, at 
296. One Health is itself being progressed by an alliance of international intergovernmental
agencies—the WHO, FAO and OIE, and by universities and vet science scholars. See id. at 304.

82. See WORLD HEALTH ORG., WORLDWIDE COUNTRY SITUATION ANALYSIS: RESPONSE TO
ANTIMICROBIAL RESISTANCE (2015), http://apps.who.int/iris/bitstream/handle/10665/163468/97892 
41564946_eng.pdf;jsessionid=17867D6A9E17D5FCEA1E2910BBD03289?sequence=1 [https://per 
ma.cc/6F7A-KAQH]; Press Release, World Health Org., Informal Member States Consultation on 
Development of a Global Action Plan (GAP) for Tackling Antimicrobial Resistance (Oct. 16, 2014), 
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 However, a single point of agreement between disparate groups on its own 
will not be enough for radical change. Rather, solutions often remain in siloes 
with flow on problems for other harms ignored. For example, much emphasis is 
being placed on the need to incentivize and fund pharmaceutical innovation to-
wards new antibiotics and other high-tech solutions to AMR, a solution that 
benefits biosciences companies. The focus of the most extensive regulatory ac-
tion, in the United States in particular, is stimulating the development of new 
antibiotics through stronger intellectual property protections and loosening reg-
ulation via quicker drug approval processes.83 
 A second international policy emphasis on monitoring and surveillance of 
use of antibiotics in medicine and agriculture is still poorly implemented. Reg-
ulatory action by nation states to reduce use of antibiotics in livestock produc-
tion is spreading but is of limited effectiveness in addressing the underlying 
issues. The United States and European Union have banned certain antibiotics 
for use as growth “promotants” in animal farming, yet this has generally been 
interpreted narrowly to allow continued routine use to “prevent” disease under 
veterinary prescription,84 a classic case of creative compliance.85 Some coun-
tries, including Australia, do ban the use of certain antibiotics (critical to human 
health) in animals.86 A number of food service companies, especially in the 
United States, have been prompted by media reporting and investor action to 
require limitations on antibiotic use in food supplied to them.87 However, these 

http://www.who.int/drugresistance/memberstatemeeting/en/ [https://perma.cc/QBT2-32MY]; Press 
Release, World Health Org., World Health Assembly Addresses Antimicrobial Resistance, 
Immunization Gaps and Malnutrition (May 25, 2015), http://www.who.int/mediacentre/news/re 
leases/2015/wha-25-may-2015/en/ [https://perma.cc/EAY3-77VX].  

83. Generating Antibiotic Incentives Now Act, S. 1734, 112th Cong. (2012); Lammie &
Hughes, supra note 23, at 301. 

84. AMP CAPITAL, IS FACTORY FARMING MAKING US SICK? HUMAN RESISTANCE TO
ANTIBIOTICS: AN EARNINGS RISK FOR THE GLOBAL FOOD AND BEVERAGE SECTOR 5–6 (2017); 
Lammie & Hughes, supra note 23, at 301. The European Union and some U.S. states are now mov-
ing to put in place more significant bans on use of certain antibiotics for animal use. See EUROPEAN 
COMM’N, A EUROPEAN ONE HEALTH ACTION PLAN AGAINST ANTIMICROBIAL RESISTANCE (AMR) 
18 (2017). In Australia, certain medically important antibiotics do not have regulatory approval for 
veterinary use and are thus effectively banned, with industry voluntarily agreeing not to use them. 
Yet many other antibiotics are still used for animals in Australia. AUSTL. PESTICIDES & 
VETERINARY MED. AUTH., ANTIBIOTIC RESISTANCE IN ANIMALS: A REPORT FOR THE APVMA 20 
(2017).  

85. On “creative compliance,” see generally Doreen McBarnet, Legal Creativity: Law, Capital 
and Legal Avoidance, in LAWYERS IN A POSTMODERN WORLD: TRANSLATION AND
TRANSGRESSION 73 (Maureen Cain & Christine Harrington eds., 1994). See generally Valerie 
Braithwaite, Games of Engagement: Postures within the Regulatory Community, 17 LAW & POL’Y 
225 (1995) (explaining the different types of regulatory compliance). 

86. In 1969, “the Swann Committee in the UK published its report on the emergence of MDR 
Salmonella in humans identical to strains causing infections in calves . . . . The committee recom-
mended antibiotics important to human medicine be removed from animal feeds . . . .” AUSTL. 
PESTICIDES & VETERINARY MED. AUTH., supra note 84, at 8. Following the release of the report, 
“[t]he UK and some countries including Australia responded by removing antibiotics such as peni-
cillin and tetracyclines from non-prescription stock feeds.” Id. 

87. Major Food Companies Committed to Reducing Antibiotic Use, supra note 80; see
SHAREACTION, ANNUAL REVIEW 2016, at 13 (2016), https://shareaction.org/wp-content/uploads/ 
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solutions do not address the underlying methods of animal farming that created 
dependence on antibiotics in the first place. Nor do they address the concern that 
antibiotic overuse and abuse in factory farming may signal broader problems 
with the very system of animal protein production, including the conditions in 
which animals are kept (if it requires prophylactic antibiotic use at such large 
scales) as well as the unknown risks in terms of impact on environments, other 
species (from water ways pollutions), and perhaps human health (e.g., constant 
low level exposure to pervasive antibiotics in animal foods may cause cancer 
and other endocrine system problems for humans).88 
 Both the United Nations Food and Agriculture Organization and nongov-
ernment organization, the Alliance to Save our Antibiotics, see more fundamen-
tal changes in animal farming as important to address AMR.89 These include 
effective bans on all preventive use of antibiotics where no disease is diagnosed; 
bans on all uses in food animals of antibiotics critically important to humans 
and “measures aimed at improving animal health and welfare. . . [including re-
ducing] stocking densities, improv[ing] piglet health at weaning [(e.g., slower 
weaning)] and avoid[ing] the use of breeds of animals which require particularly 
high antibiotic use.”90 
 For example, Coilin Nunan, scientific advisor of the Alliance, is quoted in 
a Guardian article as saying:  

Much greater cuts in use are urgently needed if we are to reserve our remaining 
antibiotics. Intensive livestock farmers have much to learn from the practices 
of more extensive farming systems, which often have minimal antibiotic use. 
Moving to later weaning of piglets, using slower-growing chickens, lowering 
stocking densities of animals kept indoors and keeping cattle on pasture are all 
essential and achievable measures which can lower antibiotic use.91 

2016/11/AnnualReview2016.pdf [https://perma.cc/M6TX-HJ59] (ShareAction is a responsible in-
vestment group are organizing investment funds to act on antibiotic overuse in livestock supply 
chains); see also AMP CAPITAL, supra note 84; FARM ANIMAL INV. RISK & RETURN, supra note 79, 
at 6–7; SEEMA SUCHAK, SCHRODERS, ANTIMICROBIAL RESISTANCE: INVESTMENT IMPLICATIONS 
FROM FARM TO PHARMA 10 (2017). 

88. See generally FARM ANIMAL INV. RISK & RETURN, supra note 79; MCKENNA, supra note 
23; STASHWICK, supra note 80; STEVENSON, supra note 21; Major Food Companies Committed to 
Reducing Antibiotic Use, supra note 80. 

89. Antimicrobial Resistance: Animal Production, FOOD & AGRIC. ORG. OF THE U.N., http://
www.fao.org/antimicrobial-resistance/key-sectors/animal-production/en/ [https://perma.cc/7D68-
VYJL]; Our Campaign, ALL. TO SAVE OUR ANTIBIOTICS, http://www.saveourantibiotics.org/our-
campaign/ [https://perma.cc/3DFB-LSGW]. The Alliance is formed by a combination of Soil Asso-
ciation, CIWF and Sustain—food system, farming, and animal welfare activists. Our Members, 
ALL. TO SAVE OUR ANTIBIOTICS, http://www.saveourantibiotics.org/alliance-members/ [https:// 
perma.cc/7UEC-3BRL]. 

90. ALL. TO SAVE OUR ANTIBIOTICS, REAL FARMING SOLUTIONS TO ANTIBIOTIC MISUSE:
WHAT FARMERS AND SUPERMARKETS MUST DO 5 (2017); see also Antimicrobial Resistance: 
Animal Production, supra note 89 (suggesting multiple measures related to animal husbandry and 
improving animal welfare that could minimize antimicrobial use). 

91. Fiona Harvey, Most UK Supermarkets Falling Short in Fight Against Antibiotics Crisis, 
GUARDIAN (Nov. 14, 2017, 19.01 EST), https://www.theguardian.com/society/2017/nov/14/most-
uk-supermarkets-falling-short-in-fight-against-antibiotics-crisis [https://perma.cc/PN53-TDDN]; see 
also Tom Levitt, Is It Time for an Antibiotic-Free Label on Our Food, GUARDIAN (June 18, 2015, 
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Moreover, concern with AMR is also prompting greater concern with biosecu-
rity management on farm, to avoid cross-contamination between livestock on 
farm or contact with external sources of contaminants such as human employ-
ees, visitors, and wild animals.92 The need for strict biosecurity is regularly used 
by intense industrial farming as a reason to argue against agroecological and 
free-range farming in order to avoid cross-contamination including from wild 
birds or even soil and water.93 At the same time, strict biosecurity is also used 
to justify draconian laws to prevent animal activists going undercover on farms 
to expose animal welfare abuses.94  

III. TOWARDS ECOLOGICALLY RATIONAL REGULATION
AND GOVERNANCE OF ANIMAL AGRICULTURE

The challenges for ecologically rational regulation are significant. It re-
quires the development of tools and strategies to ensure less production and con-
sumption and more social and environmental equity are seen as economically 
rational, socially desirable, and politically popular. Notwithstanding these chal-

06.18 EDT), https://www.theguardian.com/sustainable-business/2015/jun/18/is-it-time-for-antibiotic-
free-label-on-our-food [https://perma.cc/79RY-59R6] (“‘It is the industrial farming system that 
causes stress and disease,’ says Peter Mundy from the US-based NGO Animal Welfare Approved. 
‘Antibiotics must never be used as a cover for poor management.’”). 

92. See, e.g., AUSTL. PESTICIDES & VETERINARY MED. AUTH., supra note 84, at 22 (“Improv-
ing antibiotic stewardship must go hand-in-hand with improved infection control (human and vet-
erinary) and improved animals management and biosecurity on farms.”). 

93. Stringent risk management principles of biosecurity can be inconsistent with agroeco-
logical systems because biosecurity generally requires isolation of livestock in separate, confined 
living quarters, and regular sanitation. See, e.g., AUSTL. CHICKEN MEAT FED’N, NATIONAL FARM 
BIOSECURITY MANUAL FOR CHICKEN GROWERS 8–14 (2010); cf. B.A. WALL ET AL., FOOD AND
AGRIC. ORG. OF THE U.N., DRIVERS, DYNAMICS AND EPIDEMIOLOGY OF ANTIMICROBIAL 
RESISTANCE IN ANIMAL PRODUCTION (2016) (assessing different ways in which large, medium, and 
small scale production systems and confined, free range, and organic systems pose risks in relation 
to AMR in different ways). 

94. See, e.g., Criminal Code Amendment (Animal Protection) Bill 2015 (Cth) (Austl.) (pro-
posed “ag gag” legislation for Australia); see also Explanatory Memorandum, Criminal Code 
Amendment (Animal Protection) Bill 2015 (Cth) 11–15 (Austl.); Written Submission from Austl. 
Pork Ltd. to Austl. Senate Standing Comms. on Rural and Reg’l Affairs and Transp. (Mar. 12, 2015) 
(Submission No. 58, Inquiry into Criminal Code Amendment (Animal Protection) Bill 2015) (on 
file with the Parliament of Australia) (“APL considers that the Bill could be strengthened by includ-
ing breaches of farm biosecurity protocols as the result of unauthorised property incursions. On-
farm disease incursions could have devastating effects on animal welfare, human wellbeing, farmer 
livelihoods or environmental impacts.”); Written Submission from Voiceless et al. to N.S.W. Dep’t 
of Primary Indus. (June 27, 2014) (Proposed Framework for a NSW Biosecurity Act 2014), at 2 
(“[T]he issue of biosecurity has the potential to be used inappropriately as a pretext to introduce US-
style ‘ag-gag legislation’—draconian laws that seek to ‘gag’ animal advocates, employees, whistle-
blowers and the media from making public evidence of illegal animal cruelty.”); Ag-Gag, 
VOICELESS, https://www.voiceless.org.au/hot-topics/ag-gag [https://perma.cc/G9T4-3VXJ] (“Ag-
gag laws operate to hide the truth about how animals are raised on factory farms by silencing advo-
cates and stifling transparency.”); Will Potter, First “Ag-Gag” Prosecution: Utah Woman Filmed 
a Slaughterhouse from the Public Street, GREEN IS NEW RED (Apr. 29, 2013), http://www.green 
isthenewred.com/blog/first-ag-gag-arrest-utah-amy-meyer/6948/ [https://perma.cc/S2D2-N342]. 
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lenges, instrumental tools and strategies might be deployed in multiple, gra-
dated, and responsive ways to delegitimize unsustainable production and 
advance ecological regulation. Below we sketch a preliminary analysis in the 
context of intensive meat.95 

A. Diversity and Wide-Ranging Generative Solutions
The criteria that should be used when assessing the worth of regulatory ap-

proaches is whether they promote or inhibit diversity and competition in regen-
erative possibilities. That is, we suggest the need for wide-ranging initiatives 
that are not aimed at solving specific instrumental problems in particular 
ways—but rather generative of a wide range of ecological and democratic so-
lutions. Mapping out a shift to ecological regulation requires reducing and even-
tually eliminating regulation’s role to date in creating monocultures.96 Overreli-
ance on food protein monocultures causes a radical loss of diversity, not only 
diversity in species loss, but also in many other things such as sources, kinds of 

95. For example, taxes, emissions targets, land planning laws, labelling and certification
schemes, ethical investment and divestment schemes, naming, and shaming. See infra text 
accompanying notes 104–118; see also Amy J. Cohen, The Law and Political Economy of 
Contemporary Food: Some Reflections on the Local and the Small, 78 LAW & CONTEMP. PROBS. 
101, 133–43 (2015); Bronwen Morgan, Telling Stories Beautifully: Hybrid Legal Forms in the New 
Economy, 45 J.L. & SOC’Y 64, 82 (2018); Beate Sjåfjell, Redefining the Corporation for a 
Sustainable New Economy, 45 J.L. & SOC’Y 29, 41–44 (2018); McDermont, supra note 49, at 173. 
See generally J.K. GIBSON-GRAHAM ET AL., TAKE BACK THE ECONOMY: AN ETHICAL GUIDE FOR
TRANSFORMING OUR COMMUNITIES (University of Minnesota Press 2013) (on alternative economic 
systems as a solution); What Is a Circular Economy? A Framework for an Economy that is 
Resotrative and Regenerative by Design, ELLEN MACARTHUR FOUND., https://www.ellenmacarthur 
foundation.org/circular-economy [https://perma.cc/NLQ6-ALW3] (on the circular economy as a so-
lution).  

96. This includes interrogation of monocultures associated with regulation itself. See Richard 
Bronk & Wade Jacoby, Uncertainty and the Dangers of Monocultures in Regulation, Analysis, and 
Practice 1–2 (Max Planck Inst. for the Study of Soc’y., MFlfG Discussion Paper 16/6, 2016). There 
are two different ways to think about regulatory monocultures. A regulatory monoculture can be 
seen in reliance on a single regulatory strategy, such as a meat tax, to ensure reduction in harm. See 
id. at 10–11. An ecological approach would argue for a wide range of intersecting techniques to 
ensure both resilience in the regulatory regime as a whole and resilience to a reversal in political 
fortunes (e.g., by repealing one tax). See generally NEIL GUNNINGHAM & PETER GRABOSKY,
SMART REGULATION: DESIGNING ENVIRONMENTAL POLICY (Oxford University Press, 1998). The 
second way regulatory monocultures arise is through “regulatory transplants” whereby approaches 
to regulation (often developed in the Global North) are implemented in radically different contexts 
(such as in the Global South) creating unintended consequences. See Fiona Haines, Regulatory 
Reform in Light of Regulatory Character: Assessing Industrial Safety Change in the Aftermath of 
the Kader Toy Factory Fire in Bangkok, Thailand, 12 SOC. & LEGAL STUD. 461, 463–64 (2003). 
See generally Gunther Teubner, Legal Irritants: Good Faith in British Law or How Unifying Law 
Ends up in New Divergences, 61 MOD. L. REV. 11 (1998). Regulatory monocultures, as regulatory 
transplants, can stifle and undermine local governance regimes more suited to local production sys-
tems and undermine local activist groups pushing for different approaches more suited to tackle 
local entrenched problems. Haines, supra, at 462–63. Nonetheless, in each facet of what constitutes 
a regulatory monoculture there is a need to interrogate impact. That is whether in the former case a 
multiplicity of techniques are indeed moving towards the desired solution of eating less meat and, 
in the latter, whether local approaches are desirable and are not simply entrenching existing local 
problems (e.g., by further entrenching damaging elite practices).  
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food (factory farming is a production monoculture),97 and in governance (many 
regulatory solutions assume one right model of business and one right way of 
doing things).98 Diverse solutions for less intensive meat may be in direct 
philosophical competition with one another such as high-tech vegan advocacy 
for the creation of artificial meat and agroecological peasant farmers’ advocacy 
for small-scale, pasture-based meat production. Our argument, though, is that 
difference, diversity, and conflict will keep driving change. Ecologically 
rational regulatory studies should inquire into how contestation between various 
ecological initiatives are mediated through regulation—to ensure that diversity 
is maintained and that grounded local initiatives are not overrun by large 
industrial solutions. Coexistence of and contestation between different visions 
of sustainable futures is desirable and generative and should be encouraged by 
regulation. Below we trace some nascent regulatory tools that may be part of 
the way forward.99  

B. Policy Tools
Policy and activist documents frequently propose fiscal tools as a way for-

ward: taxes or trading schemes for production (such as carbon taxes or trading 
schemes), subsidies, and state investment (e.g., for regenerative uses of land 
such as reforestation or agroecological farming).100 More innovative options in-
clude taxes on advertising, land use taxes. Even the increasingly popular idea of 
a universal basic income101 could help lower production and consumption and 
increase civic engagement and diverse economies. It does this by allowing peo-
ple time to engage in caring for friends, family, and ecologies and engage in 
civil society, by reducing high consumption102 associated with time poverty, 
meaningless work, and increasing social equality.103 At their best these are re-
distributive tools that incentivize and subsidize fairer distribution of earth’s re-
sources. The advantage of economic instruments is that they do not predeter-
mine how a reduction in production and consumption is to be attained. For this 
reason, fiscal instruments are likely to be an important part of an ecologically 

97. See INT’L PANEL OF EXPERTS ON SUSTAINABLE FOOD SYS., FROM UNIFORMITY TO
DIVERSITY: A PARADIGM SHIFT FROM INDUSTRIAL AGRICULTURE TO DIVERSIFIED AGROECOLOGICAL 
SYSTEMS 27–28, 50 (2016), http://www.ipes-food.org/_img/upload/files/UniformityToDiversity_ 
FULL.pdf [https://perma.cc/G6KV-YVB2]. 

98. See sources cited supra note 26. 
99. Consistent with the need for resilience and diversity in regulatory approaches themselves

how these tools combine, and in what contexts, are clearly important areas for future analysis. 
100. Removing subsidies on the production and advertising of meat products is also part of a

resetting of fiscal tools in this area. See SIMON, supra note 6, at 183–84. We are grateful to the peer 
reviewers for making this point. 

101. See generally GUY STANDING, BASIC INCOME: AND HOW WE CAN MAKE IT HAPPEN
(Yale University Press 2017). 

102. Including animal intensive fast foods. 
103. See GOUGH, supra note 34, for a similar suggestion about reducing hours of paid work as 

frontline response to reducing unnecessary production and consumption to address climate change. 
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responsive regulatory approach to intensive meat.104 In theory, at least, they can 
address the problem of limits and, to an extent, redistribution.105  
 Other instruments are necessary in assisting taxes and other fiscal measures 
are effective—and not subject to creative compliance and gaming. Parker and 
Johnson have argued that holistic sustainable and healthy dietary guidelines at 
the national and international level could be one useful meta-regulatory policy 
development to act as a springboard for effective regulatory policy on these is-
sues.106 

C. Stronger Business and Land Use Regulation
Many regulatory policy proposals in relation to sustainable food systems

focus on regulation that requires agricultural land to be used in a way that is 
ecologically regenerative and socially just; and that protects agricultural land 
from urban development. At their most far reaching these tools de-privatize land 
use and require that it be used as a “commons” in the public interest. This could 
be connected with taxes such as a land use value tax, which could be used to 
buy back land for the public and rehabilitate it for regenerative purposes.107 Sim-
ilarly, land planning law and regulation could be used to provide for food shop-
ping and food service options that promote healthy eating that supports 
sustainable agriculture—thus providing the consumption end support for differ-
ent production methods.108 Land use regulation should also be connected to and 
supported by other regulation including stronger animal welfare and environ-
mental regulation that create floors on business and agricultural conduct in the 
public interest. This ensures the internalization of costs (in terms of suffering of 

104. See, e.g., Damian Carrington, Meat Tax “Inevitable” to Beat Climate and Health Crises, 
Says Report, GUARDIAN (Dec. 11, 2017, 6:55 EST), https://www.theguardian.com/environment/201 
7/dec/11/meat-tax-inevitable-to-beat-climate-and-health-crises-says-report [https://perma.cc/9X79-
VR3G]; see also Jarka Chloupkova et al., A Global Meat Tax: From Big Data to a Double Dividend, 
64 AGRIC. ECON. 256, 256 (2018). Note that consideration of the idea of a meat tax is gaining im-
petus from the movement toward soda taxes and restrictions on advertising for tobacco and for junk 
food in several countries. See generally Christine Parker & Hope Johnson, Sustainable Healthy 
Food Choices: The Promise of “Holistic” Dietary Guidelines as a National and International 
Policy Springboard, 18 QUT L. REV. 1 (2018). However, as we argued in supra note 96, no one 
approach is sufficient. 

105. Ian Gough persuasively argues that “smart” taxes may be able to help recompose con-
sumption to address both social welfare and PB constraints—but only where both experts and citi-
zens can legitimately and effectively input into which goods and services are necessities (that should 
not be taxed and should be equally available to all) and which are ecocidal (luxuries that can and 
should be taxed for both social and ecological justice). See GOUGH, supra note 34, at 162. 

106. Parker & Johnson, supra note 104. 
107. See generally GEORGE MONBIOT, OUT OF THE WRECKAGE: A NEW POLITICS FOR AN AGE 

OF CRISIS (Verso 2017). Other possibilities include supporting covenants on land to prevent defor-
estation, promoting and protecting communal vegetable gardens, perhaps even supporting pigs and 
chickens as pets to familiarize greater numbers of people with their sentience, intelligence and char-
acter. One of the authors worked on both pig and chicken farms and, being born and bred in the city, 
was surprised by the qualities of both animals. 

108. See Martin Caraher et al., Food Policy Development in the Australian State of Victoria:
A Case Study of the Food Alliance, 18 INT’L PLAN. STUD. 78, 79–80 (2013). 
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animals and environmental degradation) that are externalized in the private mar-
ket system.109 Currently, however, progress on these sorts of tough regulations 
is slow—and most initiatives are small and partial (e.g., Landcare in Australia) 
or based on voluntary action via labelling and certification schemes (e.g., or-
ganic labelling).110  

D. Allied Investor and Civil Society Activism
Civil society organizations can exert leverage through naming and shaming,

influencing reputational capital and influencing investment and business 
decisions. One intriguing possibility currently emerging is an alliance of civil 
society and responsible investor groups seeking to influence financial analysts, 
institutional investors, and large multinational food businesesses to disinvest 
from unsustainable factory farming, engage with food businesses, and prompt 
producers to change their protein production practices and invest in alternatives 
to intensively farmed animal protein. This activism is promising to the extent 
that this alliance of morally suasive civil society organizations (including animal 
advocacy, environmental, peasant farmer, and right to food oriented groups) and 
business-case oriented responsible investment groups act as norm entrepreneurs 
to change the discourses and narratives about what is socially acceptable protein 
production and consumption. That is, it is not the instrumental, business case 
argument for responsible investment that is likely to influence business practices 
but rather the discursive and normative aspects that move the baseline of what 
is thinkable and unthinkable, socially licensed or not.111  
 Schifeling and Hoffman have shown through content analysis of news 
media how the divest movement created a new radical flank in climate advocacy 
that made other previously marginalized voices appear more reasonable and 
prompted moderate voices to appropriate and domesticate radical divestment 
views—thus moving the whole discursive field towards climate action and 
derogating from fossil fuels’ social license.112 In recent years an alliance of 
shareholder activist groups, NGOs, and industry groups have directed attention 
towards the need for similar attention to factory farming of animals. The leading 

109. N.B. also the “soft” version of regulation via education and certification and labelling
campaigns. 

110. In other works, we have explored the possibility of using legal action as a way forward.
See generally Parker & Haines, An Ecological Approach, supra note 10. We have also explored the 
impact of potential social movements. See generally Christine Parker et al., The Consumer Labelling 
Turn in Farmed Animal Welfare Politics: From the Margins of Animal Advocacy to Mainstream 
Supermarket Shelves, in ALTERNATIVE FOOD POLITICS: FROM THE MARGINS TO THE MAINSTREAM 
(Michelle Phillipov & Katherine Kirkwood eds., 2018).  

111. We draw here on analysis of the fossil fuel divestment movement in relation to climate
change. See Julie Ayling & Neil Gunningham, Non-State Governance and Climate Policy: The 
Fossil Fuel Divestment Movement, 17 CLIMATE POL’Y 131, 132 (2017); see also Neil Gunningham, 
Review Essay: Divestment, Nonstate Governance, and Climate Change, 39 LAW & POL’Y 309, 309–
10 (2017).  

112. Todd Schifeling & Andrew J. Hoffman, Bill Mckibben’s Influence on U.S. Climate
Change Debate: Shifting the Institutional Environment Through Radical Flank Effects 11 (Univ. of 
Mich., Working Paper No. 1364, 2017). 
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group, Farm Animal Investment Risk and Return (FAIRR) have framed their 
work as “the investment case for a protein shake-up”:113  

[F]actory farming is emerging as a high-risk production method linked with
significant environmental damage and major public health issues, such as the
emergence of antibiotic-resistant bacteria and the outbreaks of pandemics such 
as avian flu . . . . [T]his is a critical call to action: as the world’s population 
rises and demand for protein grows, the current protein supply chain simply 
cannot cope. It’s a recipe for a financial, social and environmental crisis.114 

FAIRR suggests engagement with food services companies (such as 
McDonalds) to address issues identified, invest in new technologies (such as 
meat alternatives) and, implicitly at least, divest from businesses reliant on 
problematic practices. It provides information and services to do so—and has 
allied itself with a range of animal welfare, public health and environmental 
groups to provide information, ratings, rankings, and resources for shareholder 
activism.115  
 The potential of this approach is thus that it brings together a range of actors 
and issues into focused campaigns that seek to transform business practices. 
They are concentrating activism to hold accountable powerful actors in the food 
business (supermarkets, quick service restaurants, multinational food businesses 
like Unilever and Nestle, and even large multinational meat suppliers such as 
Tyson Foods). They provide finance for alternatives that would challenge the 
dominant model of meat production and consumption including via develop-
ment finance.116 Finally, they advocate for national and international 
government action on the range of issues raised by factory farming of animals.  
 This alliance of actors comprised of groups concerned about the suffering 
of animals (amplified by public health crises of antibiotic resistance and 
breeding for superbugs plus climate change and other planetary boundaries 
impacts) is important. Taken as a complex whole, the alliance suggests that the 
broader issue of factory farming of animals and the need for alternatives will 
stay on the agenda because it will be pursued passionately by a large enough 

113. FAIR ANIMAL INVESTMENT RISK & RETURN & SHAREACTION, THE FUTURE OF FOOD:
THE INVESTMENT CASE FOR A PROTEIN SHAKE UP (2016), http://www.fairr.org/wp-content/up 
loads/FAIRR-and-ShareAction-Protein-Briefing-September-2016.pdf [https://perma.cc/L8P8-XTU4]. 

114. Id. at 1. 
115. In particular FAIRR is working with the Business Benchmark on Farm Animal Welfare,

which rates and ranks businesses every year and is run by prominent U.K.-based animal advocacy 
group, Compassion in World Farming. See generally THE BUSINESS OF FARM ANIMAL WELFARE 
(Nicky Amos & Rory Sullivan eds., 2017). A number of prominent institutional investors have 
signed up to their agenda; and they are working with longstanding shareholder activist and 
environmental and social responsibility governance groups (such as ShareAction in the United 
Kingdom and the Interfaith centre for Investor Responsibility in the United States) to actively 
advance their agenda through engagement with major food service companies. See, e.g., 
McDonald’s Investor Renews Push for Antibiotic Reduction in All Meat, AS YOU SOW (Nov. 17, 
2016), https://www.asyousow.org/press-hits/2016/11/17/mcdonalds-investor-renews-push-for-anti 
biotic-reduction-in-all-meat [https://perma.cc/7QQT-G5MP].  

116. See, e.g., HUMANE SOC’Y INT’L ET AL., INTERNATIONAL FINANCE INSTITUTIONS,
EXPORT CREDIT AGENCIES AND FARM ANIMAL WELFARE 4–5 (2013), http://www.hsi.org/assets/ 
pdfs/hsi_ifi_report_june_2013.pdf [https://perma.cc/Z34W-GWAW].  
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group of activists and supported by a significant minority of the general and 
business population. 
 However, despite the promise, the reliance on ranking and rating systems 
developed by NGO and business-oriented groups reflect common problems 
with certification and standards systems including that they often focus on pro-
cedural values (such as transparency and procedural fairness) and symbolic 
compliance rather than promoting the radical substantive change needed for 
ecological and social sustainability. Moreover, they can create opportunities for 
prompt counterproductive defiance, resistance, and game playing. Ultimately, 
the threat of legal action or tough government regulation will also probably be 
necessary to grab business managers’ attention and prompt change.117 In 
Parker’s previous work in The Open Corporation, she argued that social 
movement advocacy was necessary to keep pushing business and government 
to act on social and environmental norms—while government regulatory action 
was necessary to institutionalize shifts in the baseline of what was seen as 
socially acceptable, and to reform corporate governance to make it more open 
to social activism.118 Further research could analyse in greater detail the 
emergence of the factory farming responsible investment movement—what 
discourses it adopts, which actors it recruits and targets and what impact it has 
on business decisions and on the discursive field of business and policy 
decision-making around protein systems. We expect this to result in proposals 
for both corporate governance reforms and substantive legal and regualtory 
reforms to animal agriculture along multiple dimensions.  

 Eating less intensive meat is a solution to many problems: to human and 
ecological health and to the intense cruelty visited upon the millions of 
intensively bred animals across the globe. Yet, this solution remains elusive. In 
this Article, we have outlined the contribution regulation makes to this problem 
and how it might be part of the solution. Current forms of regulation, whether 
premised either on instrumentalism or more expansive responsive approaches, 
remain ecologically blind. They do not recognize the ecological consequences 
of our whole systems of operating business as usual. Current (expanding) 
systems of animal protein production and consumption are a good example. 
 At best government regulation can attempt to deal with some harmful 
byproducts of the production and consumption system, but it does not address 
the way that the system itself generates multiple interacting harms. We suggest 
that studying the ongoing contestation of animal protein is a fruitful site for 
finding possibilities and limitations. On one hand it illustrates the many failures 
of government and intergovernmental action to address intersecting challenges 

117. See discussion of The Open Corporation in the following sentences. See also Haines &
Parker, Moving Towards Ecological Regulation, supra note 10; Michael McCann et al., 
Criminalizing Big Tobacco: Legal Mobilization and the Politics of Responsibility for Health Risks 
in the United States, 38 LAW & SOCIAL INQUIRY 288, 289. 

118. See generally PARKER, supra note 43. 
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and realize potential cobenefits. On the other hand, significant nascent civil 
society and responsible investment action shows some potential to seek to 
change the norms and narratives around protein production to delegitimate some 
production methods and enhance investment in others—thus changing the 
system a little.  
 Attention to the characteristics needed for ecological regulation can help 
determine what might be the efforts that can produce the greatest results. We 
have outlined a number of possible ways forward from taxes to planning law, 
activism targetting investors and high profile brands. In understanding what 
constitutes an ecological regulatory approach attention to particular 
characteristics of this overall effort is needed. This means that firstly, the 
regulation that is championed should support a multiplicity of ways to reduce 
reliance on meat whilst avoiding replacing one food or food production 
monoculture with another. Competition and contestation between sustainable 
forms of food protein (both animal and plant based) are essential. Secondly, 
competition between regulatory approaches themselves can also be beneficial 
particularly if they engender a “virtous circle” in reducing reliance on 
intensively farmed meat consistent with reducing GHG, AMR and anumal 
cruelty. Thirdly, that regulatory transplants from one context to another not be 
allowed to undermine local regulatory practices that hold more promise. Finally, 
it is necessary not to overclaim the potential for ecological regulation to solve 
the multiple intersecting problems associated with meat consumption. Rather, 
we argue that careful attention to the role that regulation plays as part of the 
problem and potentially part of the solution is important to understand. 
 What happens in the future depends on tackling entrenched interests that 
underpin intensive meat production and the regulatory regimes that support 
them. We recognize the significance of this challenge. In our ongoing work we 
propose to track what happens next and whether stratagies like responsible 
investment and action on antimicrobial resistance can substantially change the 
animal protein system to engender an ecologically reponsive regulatory regime. 
To what extent can private and civil society action prompt business and 
governmnent action to make certain production and consumption practices 
unthinkable and make possible government regulation or taxes that today seem 
unthinkable?  
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