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Introduction

On October 26th, 2015 the WHO issued a dramatic announcement:
@ Processed meat products were classified as Group 1 Carcinogens

. ) ° .
carcinogenic to humans (group 1) Tobacco smoking

Asbestos

°
@ The consumption of red meat was classified as @ Arsenic
°

probably carcinogenic to humans (group 2A) Al pallluen

Motivation and Objectives

@ Supplying food that adversely affects health, without the consumers’
awareness, creates a negative externality. A cost which is not fully
accounted by the market equilibrium.

@ We measure how science-based nutritional information affects the
market, and evaluate the effectiveness of disseminating information in
the mass media as a tool for behavior change.
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Review of Literature — the WHO Announcement

e Carrieri and Principe (2022) — Method: DID; Location: Italy.
» Causal effect: 10% decrease in Processed Meat expenditures. The
effect lasted only one month.
» Heterogeneity: Households with higher levels of education and higher
health awareness had a stronger and more persistent response.
» Drawbacks Cross sectional data, Expenditures only.

e He and Lusk (2021) — Method: Synthetic Control; Location: USA.
» Causal effect: 3% decrease in Bacon sales, lasted 1 year. No effect on

Ham sales.
» Drawbacks Aggregated scanner data (no panel).

Contribution:
e Panel data: Controlling for unobserved heterogeneity (HH FEs).
@ Prices & Quantities: Take price changes into account.

o Welfare Analysis: The first to examine whether the effect is
economically optimal.
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Data

@ Purchases Panel Data — more than 2M observations of processed
meat (and other categories) purchases conducted by 2,290 households
that represent the population of Israel, for 2014-2017 (Source:
Nielsen).

o Firms advertising expenditures - all advertisesment campaigns
conducted by the processed meat producers and of the additional
categories producers (Source: Ifat media research)

@ Media-index - publications associated with health risks regarding
meat intake, collected from all media channels (Source: Ifat media
research)

All data-sets are available for both pre and post-announcement periods
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Identification

Assumption: The WHO announcement was strictly exogenous to the
local meat market (sudden rise in the media index).

Grams/Household/Month
800
Media Index

-12 -6 0 6 12 18 24
Months Relative to the Announcement

|— Processed MeatQty ————- Media Index |

Figure 1: The Story in a Nutshell
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Methods

@ Event Study
@ Regression Discontinuity in Time (RDiT):
» Time is the running variable
» Time is not randomly assigned within a neighborhood around the
cutoff - may violate the “as good as random” assumption
» Outcome variable may be correlated with different time points.
Controlling for seasonality is crucial.
» Successfully controlling for seasonality requires longer time series -
Relaying on obs. far away from the cut off
Augmented Local Linear RD (Hausman & Rapson 2018)
Cleans out seasonality and exploits the entire sample length
» Stage 1: The entire sample (T) is exploited to estimate the effect of
seasonality and other variables on quantity. The residues are saved.
» Stage 2: A local linear specification is estimated within a narrow
bandwidth, where the first stage residuals is the dependent variable.

*Consistent standard errors are retrieved using bootstrapping
*The 1st stage was estimated using PPML due to the non negative
nature of the dependent variable
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Event Study

The WHO warning effect on processed meat quantities is negative,
significant and persistent
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Figure 2: Event Study Analysis
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ARD Results — Treatment Effect

@ The warning effect on processed meat quantities is significant and

negative (-164 gr/household/month, -18%)

@ All four processed meat categories were significantly and negatively

affected
Table 4: Local linear ARD - Results by Category
) 2

Treatment Effects g/month Pct. g'month Pct.
Processed Meat S200.177%%% -0.220%** 163 804%%* _( 180%**

Pastrami & Sausages -G7.679% % 0 184%+* 45 G25% %% 0. 124%%*

Hot Dogs -53.358%%F (.314%* -42.600%%* -Q251%**

EBQ Products -47.994% %% 20TF** -48 453%%% [ 230%**

Schnitzel S31.146%%%  0.193%** 2T 125%%% 0. 168%**
Red Meat -36.775%  -0.050% -40.963%*  -0.036%*

Fresh Red Meat -59.526%*% -0.116%+* -48.050% %% -0.094%**

Frozen Red Meat 22.751* 0.105* 0.033
Observations 508,380 508,380
Controls: Months & Holidays YES YES
Controls: Price In & Advertising NO YES
Household-Category FEs YES YES
Bandwidth 12 Months 12 Months
Kernel Epanechnikov Epanechnikov
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ARD Results - Heterogeneity

@ Low-income and Former USSR immigrants did not significantly
respond to the announcement

@ No evidence to the effect of education on the response to the
announcement

Table 6: ARD Results by Product Categories and Demographic Groups

Processed Meat

Total Pasirami & Sausages Fot Dogs BBQ Products Schnitzel
_verage Treatment Effects g/month Pot. s/month Pt g/month Pet g/month Pet @/month et
Al T163.8947__0.1807* 5625 014 216007 02517 g5z 02307 371057 0168
[Low Income 36436 075 23,025 0.133 1475= 0503w 17.365 0116 21612 0423
Medium and High Income 175,601+ g5wee 51070°++  0.135%+* Als3ees 02360+ 54345 02520 27.636%% 0161+
Differeace 130255% 0110 1500455 0.267%F -13.683 -0.266 71910+ 0.368 6.024 0262
[Russian Immigrant 33.850 0035 43573 0.096 3548 0017 16.701 0.098 20,964 -0.207
[Non-Russian Immigrant 2013005+ _0.224%+= 62538 047845 SSLASEEEE 0315t 60307 0278 26.587* 0161+
Difference 235248 0259 10611155 0.274%** 55.005%% 0332+ 775005 0.376%** -3.376 -0.046
Academic Educ. 14458250 0154 434045 011405 EROIEE 0214 203607 -0.148%F 348564 0185
No Academic Educ. 178864 0201+ 473007 .0.132%%* 471854 L0280+ 632477 L0286+ 21132%% 0.150%%
Difference 34283 0.048 3.836 0018 10203 0.066 33878 0138 13724 -0.035
Elementary Educ. 368239+ 202883 0.810 -106.028*  -0.557* -31.667 0158 -27.660 0323
Educ. Higher than Elementary 1508017 0175 425440 Q1154 A1440%%F 0244 487820 0231%w 2T115%% 01667+
Difference -208.348 -0.332 -160.339 0.695 64.579 0313 17.115 0073 -0.546 -0.159
Has Kids 245,080 0.197+** 533210 01250 B1000%F* L0322+ TETIE L0243 33136* -0.133°F
Has No Kids 1267337 01677 42103 0123+ 24745FF .188% 35SILF 0218% 245757 02015
Difference 11835650029 -11.218 0.002 LIS 0034 41220% 0025 -2.761 0.068
Lives in the Periphery 58205 Q15T -15.843 -0.038 403774 L0104 604325 02067+ 32573 Q204w
Lives in the Center 1668517 01947+ L1597 01795 43807res 0202w 375117 0189w 242847 g 1437
Difference £.626 0.036 45316 01410 3521 0.098 31922 0.107 2280 -0.082
Orthodox Jew 2366147 0308 50304 0.316%* 0346545 0557 84207%  -0246* -8.639 -0.166
Noa-Orthodox Jew 15474171667 450367 01147 36300%%= 02137+ 430537 02267 204527 0. 168%*
Differcace 81873 0162 -5.268 0.202 ST165%F  -0344%% 40254 0.020 20813 0.001
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Placebo — Replacing the Announcement Month

@ A significant decrease in quantities is found only in the announcement
months (10-12.2015)
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Placebo — Replacing the Announcement Category
@ Besides the processed and red meat categories (in bold), only a

handful of categories experienced negative and significant
discontinuity in the first month following the warning.

BBQ

Hot Dogs

Pastrami & Sausage -
Schnitzel

Fresh Red Meat
Frozen Red Meat -
Salted Pastries -

Butter |

Chilled Chicken -
Cottage Cheese -

Cream Cheese -

Deli Salads -

) ggs

Fish Conserves -

Fish Salads

Fresh Fish

Frozen Chicken -

Frozen Fish -

Jachnun and Malawach -
Meat Substitute Based Main Courses -
Packed Salads

Salted Cheese -

Salted Snacks

Soft Cheese -
Vegetable&Legume Based Main Courses

ellow and Melted Cheese -

—e—i
—e—
|
—e—
R
—_
G —

#H,T [t

$TTT$

e—
=g

-l

—e———

T
-3

T
-2

T
-1

Dvir, Finkelshtain, Kan & Schwartz (HUJI) Food Security Workshop 11/2022

0

T

A

November 7, 2022

12/18



Robustness Check

@ The TEs estimated in all specifications are similar, indicating the
robustness of the results
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Internalization via Change in Consumer

s’ Tastes

A full internalization is achieved if the drop in demand leads to equilibrium
quantities equal to those that would have been achieved when the prices
reflect the true cost of processed meat (including indirect health hazards).

Price ($/kg)

Deadweight loss as a
result of ignoring the
health hazards in a
competitive market

Marginal Cost + Marginal

Health hazards (8/kg)
mcs

Marginal cost (8/kg)
MC

Optimal Over consumption
before the

Consumption

Consumption
(kg/Month)
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The Actual Indirect Cost of Processed Meat ($/Kg)

@ The indirect health costs of processed meat intake in Israel are
estimated at 2.76 $/Kg (ranges between $1.37 - $2.99)

Table 9: Indirect Cost Estimation of Processed Meat Consumption ($/kg)

Jewish Arab All
Male Female Male Female Male Female All

Indirect cost of YPLL due to consumption of processed meat ($/kg) (a)

Preferred estimate 2.85 2.08 3.48 3.16 2.93 2.25 2.53

Lower bound 1.43 1.05 1.75 1.59 1.48 1.14 1.28

Upper bound 291 2.13 3.56 324 3.00 231 2.59
Iliness indirect Cost due to consumption of processed meat (8/kg) (b)

Preferred estimate 0.26 0.22 024 0.18 0.26 0.21 0.23

Lower bound 0.11 0.09 0.10  0.07 0.10 0.08 0.09

Upper bound 0.45 0.37 0.42 0.32 0.45 0.36 0.40
Total indirect Cost due to consumption of processed meat ($/kg)

Preferred estimate 3.11 2.29 3.72 3.35 3.19 2.46 2.76

Lower bound 1.54 1.13 1.85 1.67 1.58 1.22 1.37

Upper bound 3.37 2.50 3.98 3.56 3.45 2.67 2.99

T —_——



The Perceived Indirect Costs of Processed Meat ($/Kg)

Perceived Indirect Health Cost of Processed Meat Consumption

Price Elasticity
1.60 1.771 2,29
Equivalent price change (pet)  0.112  0.102 0.078
Perceived cost (5kg) 1.69 1.53 1.18

@ Price elasticities were estimated based on the DGN-2014 demand
model

@ The perceived indirect cost of processed meat intake is 1.53 $/Kg
(ranges between $1.18 to $1.69)

@ In the absence of the WHO warning, a -18% drop in demand could be
achieved through a 10% price increase

Dvir, Finkelshtain, Kan & Schwartz (HUJI) Food Security Workshop 11/2022 November 7, 2022 16 /18



The health Costs of Processed Meat Consumption

@ We cannot reject the null hypothesis that the equilibrium following

the WHO announcement is economically optimal.

$1.18 5169
Perceived Cost
Actual Cost
$1.5 $3.45
Male
51.22 52.67
Female
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 $/Kg

Figure 4: Perceived vs. Actual Health Costs of Processed Meat Consumption

Notes: The results were calculated based on the panel ARD results of Table 5. The price elasticities
were estimated based on the DGN-2014 demand model.

The Acual Costs are calculated based on a V5L estimate of 56.15M (53.1M - $6.3M) and CRC
illness cost of $48.2K ($19.7K - S83.8K).

Epidimiological measures were calculated based on a life expectancy tables. The CP to
develop\die from CRC is 3.9%\1.75%. YPLL per CRC death is 15.7 years. Pop. mean of YPLL is 0.276
(~100 days).
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Thank you for listening
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