$ 3,*289,%1 79%;
21 0(%7 $1' ,76
,03%&7 21 7+
3/917 %%$6(" 0O(P7
' 1'806 75K

(/, 6&+:$57-=
$:$5' :,11(5
% (67 ,1'(3(1'(17/<
'5,77(1 3%$3(5



Zytkowicz 1

Paige Zytkowicz
Professor Richards-Shubik
Eco 353
11 December 2020
A Pigouvian Tax on Meat and its Impact on the Plant-Based Meat Industry

Introduction:

The decision to switch to more sustainable protein sources has gained traction among
individuals in the past few years as plant-based products that emultdstéhand texture of
ground beef specifically have become more widely available. As of January 2020, almost one i
four Americans surveyed reported that they had decreased their meat consumption in the pas
year compared to years pribfwo of the main reasons individuals look to decrease their
consumption of red meat are because of health and environmental concerns. Thess esac
justified given that the external cost of beef production and consumption on society i$%3.53/I

This paper will analyze the impact of a Pigouvian tax of $3.53/Ib on beef produstaon a
way to reach a socially optimal quantity of beef produced, and therefore consumed, by raising
the price of beef by 8.2% and reducing the market quantity of beef by 14.92%. Using the cross-
price elasticity of meat and the next closest meat substitute of fishrasyaqr plant-based
substitutes, the increase in the price of meat will likely increase dematahtbpsed meat
products by 3.13%. A larger demand for these substitutes that are similar in taste andstexture i
expected to generate an extra $29.4M in revenue, although likely more if priceseddaai

accommodate the increased demand in the short-run. This extra demand, and acogmpanyi

1 Justin McCarthy and Scott DeKoster, “Nearly On€&daur in U.S. Have Cut Back on Eating Mea®allup, October 29, 2020
https://news.gallup.com/poll/282779/nearly-one-four-cut-back-eating-meat.aspx
2 Katare, Bhagyashree, et al. 670, January 10, 20213, #ttoi.org/10.1002/ajae.12016
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revenue, can then allow for economies of scale to be leveraged and better infrashuitur
allowing these products to be offered at a lower, more comparable pricérntestan the long-
run34

Background:

The negative externalities imposed upon society as a result of beef production and
consumption are extensive and thus have significant costs to the overall economy without
providing any form of compensation to make up for them. The consumption of red meat
specifically can cause individuals to be more prone to serious health conlikiotype 2
diabetes, cancer, and obesifhese conditions not only reduce an indiial’s length of life, but
can have adverse effects on insurance companies and healthcare systems. Without a way for
insurance companies to charge individuals based on their level of beef consunsptiei ,as
the extra costs incurred by healthcare facilities for treating these condiagrcanhnot always be
passed off to the individual being treated, there is no direct compensation as af teegk
extra harms incurred as we discussed in class. Compared to red meat, these grlamiebas
products can alstiower some cardiovascular risk factors” according to a study conducted by
Stanford® Therefore, due to the added health benefits and lower costs to healthcare systems as
result, they appear to be an even more attractive alternative to beef.

Additionally, the livestock sector is known for their processes that have a swdstanti

negative impact on the environment. These producers are responsible for between 8% and 18%

3 Liz Specht,"Why PlantBased Meat Will Ultimately Be Less Expensive Tl@onventional Meat,The Good Food Institufe

June 18, 2019, www.dfi.org/plant-based-meat -will-b&siexpensive.

4 Olivia Roos, “Is Fake Meat Better for You, or thevitonment?”"NBCUniversal News Groy®ctober 14, 2019,
https://www.nbcnews.com/news/us-news/fake-meat-better-you-or-environment-n1065231.

5 Katare, Bhagyashree, et al. 662, January 10, 2020, https://doi.org/10.1002/ajae.12016

6 Hanae Armitage, “PlarBased Meat Lowers Some Cardiovascular Risk FaGomspared with Red Meat, Study Finds,”
Stanford Medicine News Centérugust 11, 2020, med.stanford.edu/news/all-news/2020/08/plant-based-meat-versus-animal-
meat.html.
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of greenhouse gases (GHG) emissions, which harm the environment by contributing heavily to
both pollution and climate changé&.The sector has also come under pressure for animal
mistreatment, as well as the exploitation of natural resources like wateansioiorests.
Impossible Foods, one of the primary producers of plant-based meat alternatiates] a
meatless burger that requires 96% less land and uses 87% less fresh water than thenpobducti
real meat burger®.1ts rival company, Beyond Meat, also managed to create a production
process that emits 90% less GHG and utilizes 46% less energy than production of a beef burge
of the same siz&. Therefore, not only do plant-based meat substitutes maintain chararsterist
similar to that of ground beef, but production of these alternatives is significartéy fugtthe
environment than traditional red meat.

However, despite the perceived benefits of these alternatives compegddieat, one
of the main reasons plant-based meat products have not gained widespreadtyapubag the
public is due to their high costs. Compared to the market price of ground beef of $5/Ib, plant-
based meat costs significantly more at $127I6}Part of the reason for these high costs is
because their supply chains are “much less established than supply chains fonaiaahimal
protein,” due in large part to the lower demand in comparisblowever, if demand for these
products were to increase, as a result of a tax on meat that causes consumiefs to jglant-

based alternatives for example, it could cause the long-run price to change sitinifica

" Katare, Bhagyashree, et al. 662, January 10, 2020, https://doi.org/10.1002/ajae.12016

8 Nunez, Christina, “Carbon Dioxide Levels Are atecBrd High. Here's What You Need to Know,” May 2@19,
https://www.nationalgeographic.com/environment/global-warming/greenhouse-gases/

9 Katare, Bhagyashree, et al. 662, January 10, 20213 #tloi.org/10.1002/ajae.12016

10“Impossible Foods: Creating PlaBased Alternatives to Meat | Singapore, Hong KaigA, Macau,”United Nations
Climate Changge2020, https://unfccc.int/climate-action/momentum-for-change/planetary-health/impossible-foods
11¢Our Impact,”Beyond Meat - Go Beyond®ttps://www.beyondmeat.com/about/.

12 Katare, Bhagyashree, et al. 670, January 10, 2020, https://doi.org/10.1002/ajae.12016

13 aura Reiley, “Impossible Burger: Here's What's Reiallly,” The Washington PosBctober 23, 2019,
www.washingtonpost.com/business/2019/10/23/an-iniplesburger-dissected/.

14 Carmen Reinicke, “Beyond Meat Costs More than Timutl Meat, but Data Show Consumers Avdling to Pay the
Premium Price for Now (BYND) | Markets Insider,Business Insideduly 11, 2019,
markets.businessinsider.com/news/stocks/beyond-sades-are-high-but-so-is-price-2019-7-1028346898.
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Improvements to the production process and infrastructure to accommodate exfrassalkel|

as better negotiation for prices of inputs like soybeans and peas, are yustrads that will

likely lead to these companies achieving economies of Scdléh expenses lower as a result,
the cost to offer these products would also decrease. Due to these improvements, ¢@s@n pri
the long-run would likely continue to remain even if the tax were to be repealetiaiater
point, attracting even more individuals to eventually make the switch towards austieable
food source for good.

Economic Analysis:

The use of a Pigouvian tax levied on producers in the amount equal to the external costs
to society of $3.53/ would reduce this market inefficiency by increasing produgeisate
marginal cost curve so that it is equivalent to the social marginal cost'¢iyeaising the cost
of beef with the tax, consumption will be reduced to the socially optimal léwedy; affecting
the demand for plant-based meats and their prices given that they are delekgaiative. The
following tables include data from a paper in Araerican Journal of Agricultural Economies

well as other credible sources used to analyze the short-run and long-run effectsagf this t

Beef
Elasticity of demand (ground beef) -1.828
Elasticity of supply 2419
Average pre-tax price $5/10?°
Average annual pre-tax quantity per capita 841t

151 iz Specht, “Why PlanBased Meat Will Ultimatel\Be Less Expensive Than Conventional Me@he Good Food Institute
June 18, 2019, www.dfi.org/plant-based-meat -will-b&stexpensive

16 Katare, Bhagyashree, et al. 670, January 10, 202313 ftloi.org/10.1002/ajae.12016

17 Jonathan GrubeRublic Finance and Public PolicfNew York: Worth Publishers, 2016), 137.

18 Katare, Bhagyashree, et al. 670, January 10, 20343 Mtloi.org/10.1002/ajae.12016

19 McKendree, Melissa G.S., et al. August 26, 2018\pécts of Retail and Export Demand on United Sta&tle Producers,”
American Journal of Agricultural Economic&75. https://doi.org/10.1093/ajae/aaz034

20 Katare, Bhagyashree, et al. 670, January 10, 2028, i1ttoi.org/10.1002/ajae.12016

21 Katare, Bhagyashree, et al. 670, January 10, 2028, tttoi.org/10.1002/ajae.12016
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Estimated number of people in the US 328287

Average annual pre-tax quantity total (calculatq 27.57B Ib

External cost $3.53/II3

Cross-price elasticity estimate .3824

Plant-Based Meat

Total sales (2019) $939MP°

Average pre-tax price $12/Ik?®

Average annual pre-tax quantity (calculated) | 78.25M Ib

Given the relatively high demand elasticity of consumers compared to a moréadnelas
supply, a $.41 tax burden passed onto consumers will raise the price of beef by 8.2% as seen in
Appendix A. This increase in price will likely decrease the consumption ofyek4.92%,
eliminating the $7.26B cost to society and generating a tax revenue of $82.81B as seen in
Appendix B. However, it is likely that given the similarity in taste and texturedl beef, as
well as the reduction in health and environmental impacts, individuals may sthift the
consumption to the plant-based meat market. Using the cross-pricetglastceat and fish of
.382 as a proxy for the cross-price elasticity between meat and plant-bbsetites, given that
fish is the next closest red meat substitute, an increase in the prieef @¥duld increase the

demand for these plant-based substitutes by 3.13% as seen in Appendix C. Aseifncre

22U.S. and World Population Clo¢kPopulation Clockwww.census.gov/popclock/.

23 Katare, Bhagyashree, et al. 670, January 10, 2028, i1ttoi.org/10.1002/ajae.12016

24 Tiffin, Richard, et al. November 23, 201‘Estimating Food and Drink Elasticities49,
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/137726/defra-stats-foodfarm-
food-price-elasticities-120208.pdf

25“U.S. PlantBased Market Overview - New SPINS Retail Sales Dathe Good Food Institutevww.gfi.org/marketresearch.

26 Laura Reiley, “Impossible Burger: Here's What'sIRdn It,” The Washington PosBctober 23, 2019,
www.washingtonpost.com/business/2019/10/23/an-implesburger-dissected/.
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demand for these products could generate at least $29.4M in extra revenue as seen in Appendix
D, although likely more if prices are increased to match rising demand in the shdrt-the
long-run, however, prices will likely fall as the increased demand and extra resaambe used
to drive down the unit cost of production. Given thmtce point will play a big role in
converting people that are currently eating meat to meat alternativiesjng these products
more cheaply is likely to cause even more people to switch to this moagabst source of
protein?’
Other Impacts:

Although a Pigouvian tax on beef will eliminate the inefficiency of the negative
externalities and positively affect the plant-based meat industry, tleeserme concerns about
its effect on other industries, as well as its distribution and overall fegsiihe of these
concerns is that a meat tax would adversely affect those whose livelihoods depend on high
consumer demand for traditional meat by causing them to lose theff jdbsever, for the
262,900 workers directly employed in meat packing and processing, working conditions are less
than ideaP® Severe, and oftentimes fatal, injuries are predictable and all too common in the
industry3° However, if a beef tax is implemented and shifts demand from beef to pladt-base
meat, the need for workers in the plant-based meat industry will likely risgplditebased

market will not only provide significantly better working conditions compared to meat

27 Carmen Reinicke, “Beyond Meat Costs More than Ti@atl Meat, but Data Show Consumers Are Willindty the
Premium Price - for Now (BYND) | Markets InsigeBusiness Insideduly 11, 2019,
markets.businessinsider.com/news/stocks/beyond-sades-are-high-but-so-is-price-2019-7-1028346898.

28 Brian Kateman, “Is A Meat Tax A Good IdeaRdrbes August 27, 2019,
https://www.forbes.com/sites/briankateman/2019/08/27/is-a-meat-tax-a-good-idea/?sh=567448842d3a

29 Sarah Little, “The Market Works Highlighting Progeein the Meat IndustryBasic Industry Stats | The Market WQqrk620,
www.themarketworks.org/stats.

30“Blood, Sweat, and Fearfiuman Rights WatcRuly 1, 2019, https://www.hrw.org/report/2005/01/24/blood-sweat-and-
fear/workers-rights-us-meat-and-poultry-plants.
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production, but will offer significantly higher wages as weéR? Therefore, individuals currently
employed in the meat industry may actually benefit from a decreased demand for beef.

As for farmers who raise cattle, the predicted revenues generated from the tax can go
back to them, with the condition that a portion of the funds must be used towards ouakamg
production processes more environmentally sustairfdbieestments in animal feed, as well as
vaccines and supplements that improve the health of livestock can reducen@s$®rs®
Therefore, this tax not only gives farmers an incentive to permanently improve thetiops,
reducing the overall environmental impact and improving the quality of life for the anineals us
in production, but also lessens the need for the prolonged use of the tax as theskcestsrna
begin to decrease as a result of changes implemented.

Another concern about a tax on meat is that it will negatively impact those wih low
incomes more heavily compared to individuals with higher incomes. This argunrasatfsien
the idea that ground beef is the cheapest and most easily accessible formmofqrtiese
without a lot of money® However, as the meat tax stimulates demand for substitutes like plant-
based alternatives that taste and feel similar to real meat, thes puitlikely decrease in the
long-run. This could make them more affordable and more widely available, ingréees
ability for poorer individuals to purchase them. However, given that the price charigeder

plant-based alternatives will not be immediate, it may be pessibthe tax on beef to be levied

31“Economics Report: Plant Based Foods Industry Qrgatiigh Wage JobspPlant Based Foods Associatiddctober 13,
2020, plantbasedfoods.org/plant-based-foods-industry-creating-high-wage-jobs/.

32“Slaughterers and Meat Packers.’S. Bureau of Labor Statisticslarch 29, 2019,
www.bls.gov/oes/2018/may/oes513023.htm.

33 Brian Kateman, “Is A Meat Tax A Good IdeaRdrbes August 27, 2019,
https://www.forbes.com/sites/briankateman/2019/08/27/is-a-meat-tax-a-good-idea/?sh=567448842d3a

34“Three Ways Livestock Farming Is Becoming More &irstble, HealthforAnimals healthforanimals.org/resources-and-
events/newsletter-repository/14-world-environment-day.html?q=44.

35Brian Kateman, “Is A Meat Tax A Good |deaRdrbes August 27, 2019,
https://www.forbes.com/sites/briankateman/2019/08/27/is-a-meat-tax-a-good-idea/?sh=567448842d3a
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in multiple phases so that a majority of poorer individuals will stilllide & afford traditional
meat while the market approaches long-run equilibrium.

There are also worries that a high tax on meat may lead to the possibility of taxevas
and increase in purchases on the black market, especially among those withotieattat
disposable income to pay for their protein stap@ne study found that individuals with a 50%
difference in taxes levied resulted in tax evasion that was 20% higher among those with the
higher tax raté! Therefore, it is likely the proposed tax of $3.53/lb may result in some evasion
efforts which would result in economic losses. However, a widely available clapebased
substitute might help mitigate this issue if increased demand is abigaaldwn the price in
the long-run as mentioned in the analysis above.

Conclusion:

The consumption and production of beef imposes significant costs to society as aefresult
negative externalities related primarily to health and environmental conbetividuals that
consume red meat are at an increased risk for chronic illnesses that inadverntesdiye costs
for insurance companies and healthcare providers. The environment is also negatively affec
without compensation in the form of greenhouse gas emissions, water contamination, and soil
degradation, among others. A Pigouvian tax levied in the exact amount of costs imposed upon
society, $3.53/Ib, could not only decrease beef consumption by 14.92% but also generate
revenues of $82.81B per year that can be put back into efforts to reduce externatiges at t
source by increasing the price of beef by 8.2%. Individuals who do not want to sacrifice the

flavor of ground beef may then look to substitute plant-based meats that areisitaiie and

36 Katare, Bhagyashree, et al. 670, January 10, 2028, i1ttoi.org/10.1002/ajae.12016
S7Bruno S. Frey and Benno Torgler, February 28, 20Dax Morale and Conditional Cooperatioddurnal of Comparative
Economics 35: 13"https://doi.org/10.1016/j.jce.2006.10.006



Zytkowicz 9

texture, stimulating demand for these products. An analysis of the estimated cressgsticity
found that the increased price of beef as a result of the tax could increasenémel dé these
plant-based meat products by 3.13%. This increase in demand will likely geaeleast

$29.4M in extra revenue in the short-run, although possibly more if prices are increasézhto ma
rising demand. However, this increased demand and extra revenue could allow comagpanies
lower their costs of production, therefore reducing the price of these products in thercgir
making them more affordable.

Given that cost was a major hindrance to plant-based meat gaining widesprea
popularity, a long-run price reduction resulting from improvements in the supply chain could
cause more people to switch to these more sustainable products everxifnbeetto be
repealed. As for the concerns, more individuals, even those from low-income households, will
eventually be able to afford to incorporate these plant-based meatsamtdiet. Additionally,
this change in behavior could improve the livelihoods of those involved in the meatgaoki
processing industry by increasing the number of jobs available in the plant-besethaustry
which has better working conditions and higher pay. Therefore, it appears that this tax could not
only push the population towards adopting a more sustainable food source, but one that has
tremendous long-term positive impacts on society given its benefits for hedlthe

environment.
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Appendix:
Appendix A:
Predicted incidence of beef tax:

With a beef tax levied on producers, the change in price is an increase of.$.41/lb

M= #$ %
' (#ete) T

Treio; 18:53 = 1.4267899

m= Lo <>

1:
This results in a consumer burden of $.41/lb and a producer burden of $3.12/Ib.
"?* @=.427? A =1.426lb for consumers.

BI"?* ,=B.427?3.53=13.2<6lb for producers.

Appendix B:
Cost to society eliminated as a result of the beef tax:
As a result of the tax, the consumption of beef will be reduced by 4.11B Ib, a decreasand dem

of 14.92%. This will reduce the $7.26B cost to society caused by the negative externalitie

= = Dg '9°- 9GHIJHIIKLIBMINMKNNKLOMPYQRE!SS= D
IS =B2,;<' ' <U.5UVIGHIJHIWIXY7IZIMWIQRI!S =9B.24[< " <U.5U = B2B22V

\RWQIQRIIRIIMB!S ) = L(3.53)(4.22V) = 1U.< V

Predicted revenue of beef tax:
The predicted revenue to be generated from the tax is $82.81B when taking into account the

after-tax quantity.
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Appendix C:

Cross-price elasticity:

While the exact cross-price elasticity of meat and plant-based méeinmiue found, the most
common red meat alternative is likely to be fish as mentioned in the paper @bexafore, the
cross-price elasticity between meat and fish of .382 was used as a proxy for the cross-price
elasticity between meat and plant-based meat. It is found that a beebwill increase the price
of beef by 8.2%, which will lead to an increase in the quantity demanded of plantrieaicioly

3.13%.

\NRWWI'NLIMIa7KkWoRSILESKLQIQMOIMXKLPMPIRZ9"7KLQ B VKWMPY'MKQ
OTIWRRIS >h9IL9"NIJMORZIVMMZ

Appendix D:

Impact on plant-based meat industry:

The plant-based meat industry generated $939M in sales in 2019. Since the average price
$12/Ib, about 78.25M Ib were sold. A 3.13% increase in demand will raise the quantity sold to

80.7M Ib. Therefore, the predicted increase in revenue to be generated from the imcrease i
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guantity demanded of plant-based meat is $29.4M. (However, it will likely be ifrtbese

companies increase their prices to accommodate the increase in denmanshiort-run.)
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