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Overview

This supplemental appendix proceeds in five parts. We first report summary statistics for all vari-
ables used in the main and sensitivity analysis as well as maps showing the distributions of disease
outbreaks and meat production. In the second part, we provides two illustrations for the process
of coding zoonotic disease outbreak events. The third section report the estimates of reduced form
regressions whereby the instrumental variable is estimates on the dependent variables of interest
(zoonotic disease outbreak events and flu outbreak events). The fourth section then report the
first-stage regression estimates for all the IV models reported in the main article. Finally, the fifth
part then lists all the tables and figures reported in the Sensitivity Analysis subsection of the main

article.



Summary Statistics and Maps

Table Al: Summary Statistics

Min. Median Mean Max. Std. Dev.
Dependent variables
Zoonotic outbreak event;s 0 0 10.269 256 27.814
Flu outbreak event;; 0 0 5.502 242 23.680
Fever outbreak event; 0 0 4.140 76 8.891
RS outbreak event;; 0 0 0.627 96 5.763
Affected by zoonotic disease (1000s);, 0 0 6.879 381.03 29.187
Affected by flu (1000s); 0 0 0.679 177.71 8.091
Zoonotic outbreak event (cause: poultry); 0 0 3.576 231 19.313
Zoonotic outbreak event (cause: pig)i 0 0 1.8409 216 12.532
Flu event (cause: poultry); 0 0 3.576 231 19.313
Zoonotic outbreak event (cause: pig)i 0 0 1.824 216 12.503
Independent variables
Beef production (tons, 1Ms); 0.00004 0.05 0.386 5.995 1.070
Chicken production (tons, 1Ms); 1.8e-05 0.191 0.984 14.78 2.245
Pork production (tons, 1Ms); 0 0.143 2.562 56.84 9.725
Population;;! 12.627 17.100 17.049 21.036 2.0549
GDP pc;;! Beef PI; 5477 7.745 8.250 11.025 1.482
Chicken Pl 5.3 80.68 77.870 269.91 36.419
Pork PI;; 5.36 77.29 77.795 360.03 43.812
Beef imports (1k USD);,! 0 8.184 7.808 15.315 5.168
Chicken meat imports (1k USD);! 0 8.660 8.229 14.796 4.064
Pork imports (1k USD);! 0 6.831 6.308 15.510 5.340
Beef exports (1k USD);,! 0 0 3.926 12.790 4.630
Chicken meat exports (1k USD);,! 0 2.708 5.028 14.288 5.069
Pork exports (1k USD);,! 0 0 3.616 13.490 4.269
Instruments
Fertilizer (tons, IMs);s 0.00003 0.573 3.968 44.56 9.678
Nitrates fertilizer (tons, 1Ms);; 0.00002 0.360 2.749 30.98 6.781
Phosphates fertilizer (tons, 1Ms); 0.00000001 0.149 1.141 14.260 2.831

! Natural log
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Figure A1l: Regional maps of our key indicators of interest
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Coding Zoonotic Disease Outbreak Events

In this section, we illustrate the process used to code all relevant zoonotic outbreak events. To
this end, we selectively recruited and thoroughly trained several research assistants throughout
the project’s lifetime. The students followed a detailed codebook (provided as a separate online
attachment) in deciding what incidents to code and measure. As mentioned in the main article,
we focused only on (i) reputable English language sources that (ii) were available in LexisNexis
over the entire period, including NYT, Associated Press/AP, Reuters, and CBS as well as situation
reports from leading health agencies (CDC, WHO). We used local English language dailies as
well, but made sure to focus on reputable ones and made sure the same incident was confirmed via
another reputable source (e.g., AP).

The coding procedure focused on the following pathogens: Ebola-Reston, Buffalo Pox, Dengue,
Japanese Encephalitis, Enterovirus, Hendravirus, Nipah virus, Zica/Zika, Yellow Fever, Rift Val-
ley Fever, HON1, HINI1, H7N9, H5N1, H5N6, other major/new influenza strains, SARS-CoV,
MERS, and Chikungunya. These pathogens were selected because they were reported by the
WHO as a strain of concern for the region (see WHQO’s “Disease Outbreak News (DONSs)” at
https://www.who.int/emergencies/disease-outbreak-news). The process of coding took

place in three steps:

1. Identifying an outbreak event for a pathogen of interest: using the LexisNexis Uni database,
all outbreak events in our countries of interest involving the pathogens of interest were iden-
tified. In the keywords, the research assistants listed each respective pathogen of interest,
going through the coding process each year separately, and extending — where needed — out-
breaks that covered months in multiple years (e.g., December to February the next year). An

outbreak event was coded if it affected at least one animal or one person.

2. Coding relevant information on the outbreak: after identifying relevant incidents, informa-
tion on different aspects of the outbreak event (e.g., number of people affected, dead, vector

of infection, etc.) was coded using reports in the reputable English language sources men-



tioned above. All news stories were downloaded, given the incident’s unique ID, and stored

for future replication.

3. Internal event triangulation using duplicates: Most outbreaks included more than one media
report. For instance, a report might mention outbreak in one village, and a later report will
then mention outbreaks in several villages, including the one from the previous report. Our
team combined information from different reports to get the best estimates for the informa-

tion in (2).

To illustrate how this process of coding worked, we randomly selected two events from 2004,
a randomly selected year. To this end, Figures A3—A6 show one Enterovirus event coded in our
dataset as well as the stories used to code this even. Figures A7—A9 then repeat this illustration
using an H5N1 case. Each story file was given the same ID reported in the leftmost column in
Figures A3 (Enterovirus) and A7 (H5N1), which allows for ease of access and replication. To
facilitate reading through these sources, we highlighted some of the relevant parts of each story,
and how they were used.

Turning to the Enterovirus outbreak event, as Figure A3 shows, the outbreak event took place
in Hong Kong (which we combined with China prior to aggregating the data to the country-year
level), specifically in the Kowloon Tong area, in March 2004 and was reported on March 14,
2004 in the South China Morning Post, with another story in AP (a reputable source) confirming
the report. The pathogen, as mentioned, is Enterovirus, and the confirmed number of individuals
affected was five. Figure A4 shows the title of the story as it appears on the LexisNexis search.
Figure AS then shows the page in the story where information on the pathogen of interest was
reported (highlighted). In Figure A6, we highlight several sentences in a different page, where the
date, time, source, location, and the confirmed number of people affected are all mentioned. Note
that the story also mention the possibility of 10 individuals being affected, but considering this was
unconfirmed as part of a range, we did not code this in the "highest number affected" column.

Figures A7—A9 then repeat the same exercise, focusing this time on an H5N1 outbreak event

form 2004. Figure A7 reports the coded case, while the relevant information is highlighted in the



story in Figures A8—A9. One interesting thing to note is that, unlike in the Entrovirus story, this

story confirms the cause of the infection, which allows us to assess the robustness of our results

(see Tables A7 and A18 below).

ID Date of Artic Month Year Country Pathogen  Affected Lowest Affec Highest Affe Dead Lowest Dead Highest Deac Location Cause Source
2-5-3-0 3/14/04 3 2004 Hong Kong  Enterovirus 5 Kowloon Ton 7 South China Morning Post (AP)

Figure A3: Example of a coded case (Enterovirus)
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/(? LexisNexis
Date and Time: Sunday, July 11, 2021 4:48:00 PM EDT
Job Number: 148065141
Document (1)

1. Elite school in row over viral outbreak; Yew Chung is accused of delaying report of hand, foot and mouth
disease

Client/Matter: -None-

Search Terms: "enterovirus" and "Hong Kong"
Search Type: Terms and Connectors
Narrowed by:

Content Type Narrowed by
News Language: English; Timeline: Jan 01, 2004 to Dec 31, 2005

’(('a LexisMexis| About LexisNexis | Privacy Policy | Terms & Conditions | Copyright © 2021 LexisNexis

Figure A4: Example of a story underlying the coded case (Enterovirus) — Title



Page 2 of 2

Elite school in row over viral outbreak; Yew Chung is accused of delaying report of hand, foot and mouth
disease

A painless rash may also develop on the palms, soles and sometimes on the buttocks and there may be a loss of
appetite, especially if painful mouth ulcers make it difficult for the patient to swallow.

Although this case is a mild strain of the disease, the enterovirus 71 (EV71) strain killed 100 people in Taiwan
between 1988 and 2000. The Department of Health said there was no cause for alarm as the effects of the disease
were relatively mild.

Medical sector legislator Lo Wing-lok yesterday urged the department to investigate Yew Chung's delay in
informing other parents about the disease.

"What the school clearly has on its hands now is an outbreak of hand, foot and mouth disease," he said.

"Once a school has confirmed that its students have contracted the disease, then they should contact other
parents as soon as possible so they will be alert, and this will minimise the risk of others contracting the disease.

"In this particular case, we will need the Department of Health to investigate to see whether the school has acted
quickly enough."

Last year there were 50 reported cases of EV71 infections in Hong Kong, down from 477 in 2002.

Classification

Language: ENGLISH

Subject: HEALTH DEPARTMENTS (92%); CHILDREN (90%); DENTAL, MOUTH & JAW DISORDERS (90%);
DISEASES & DISORDERS (90%); INVESTIGATIONS (90%); PRIMARY SCHOOLS (80%); PUBLIC HEALTH
ADMINISTRATION (90%); INFECTIOUS DISEASE (89%); NEGATIVE PERSONAL NEWS (89%); PUBLIC
HEALTH (79%); EDUCATIONAL INSTITUTION EMPLOYEES (78%); PRIMARY & SECONDARY SCHOOL
TEAGHERS (77%); TEACHING & TEACHERS (77%); VIRUSES (77%); SCHOOL SPORTS (73%)

Company: YEW CHUNG INTERNATIONAL SCHOOL (B0%); YEW CHUNG INTERNATIONAL SCHOOL (80%);
DEPARTMENT OF HEALTH (76%)

Organization: DEPARTMENT OF HEALTH (76%); DEPARTMENT OF HEALTH (76%)

Industry: HEALTH DEPARTMENTS (92%); LIVESTOCK DISEASE (90%); PRIMARY SCHOOLS (90%)

Geographic: HONG KONG (79%); TAIWAN (79%); ASIA (583%)

Load-Date: March 15, 2004

End of Document

Figure A5: Example of a story underlying the coded case (Enterovirus) — Pathogen
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Elite school in row over viral outbreak: Yew Chung is accused of delaying
report of hand, foot and mouth disease

South China Morning Post
March 14, 2004

Copyright 2004 South China Moming Post Ltd.
Section: NEWS; Pg. 2

Length: 569 words

Byline: Raymond Ma

Body

Health officials have been urged to investigate claims that one of Hong Keng's most expensive schools did not act
quickly enough to inform parents of an outbreak of hand, foot and mouth disease among its kindergarten children.

No public announcement has been made about the outbreak by the Department of Health and officials only
confirmed the infections after questions were filed by the Sunday Morning Post last week.

A department spokeswoman said five children from the kindergarten section of the respected Yew Chung
International School in Kowloon Tong had contracted the disease.

The children, all aged four, have been told to stay at home. Mone of the children, whose parents have been
contacted by the department, have developed complications.

The department spokeswoman said the parents of all the other children at the school were notified on Thursday -
at least 48 hours after the first child fell ill.

Health officials did not say whether the school had acted properly in notifying the parents.

Teachers have expressed anger, claiming school managers delayed telling the parents about the outbreak. There
were unconfirmed reports that as many as 10 children were infected during the school's annual sports day last
weekend.

One teacher said: "Why did they not inform all parents in the school about the disease from last Monday as they
knew from last Saturday?"

Yew Chung's assistant director, Winnie Cheng, refused to confirm or deny whether the school - whose
kindergarten fees are $ 112,800 a year - was aware that its pupils were infected as early as March 6.

"There is no need to confirm or deny this because | have no information on this aspect. We have very strict
hygiene measures to sterilise the school compound. Our cleaners wipe down the furniture, stationary and
playground equipment on a daily basis," she said.

"We have to run a school and this is not an uncommon disease. What matters for us is procedures and that we
don't panic."

Hand, foot and mouth disease, which caused a public health scare when it spread across Asia six years ago, is a
viral infection that can lead to flu -like symptoms in the early stages. Fever may persist for four to five days.

Figure A6: Example of a story underlying the coded case (Enterovirus) — Date and People Affected
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) Date of Artic Month Year Country Pathogen  Affected Lowest Affec Highest Affe Dead Lowest Dead Highest Deac Location Cause Source Comments

1-15-5-0 1/27/04 1 2004 China HSN1 0 0 Guangxi 2 Thomson Financial News Super Fuc‘ H5N1 h\scwsred in ducks in Guangxi
province, but no humans affected. 14,000
birds culled in GUangxi and all poultry
quarantined

Figure A7: Example of a coded case (H5N1)
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f(? LexisNexis

Date and Time: Tuesday, July 20, 2021 8:31:00 PM EDT
Job Number: 148820074

Document (1)

1. BIRD FLU - China confirms outbreak of lethal strain, says no human infections
Client/Matter: -None-
Search Terms: "China" and "H5N1"
Search Type: Terms and Connectors
Narrowed by:

Content Type Narrowed by
News Language: English; Timeline: Jan 01, 2004 to Dec 31, 2005

’f(a LexisMexis| About LexisNexis | Privacy Policy | Terms & Conditions | Copyright © 2021 LexisNexis

Figure A8: Example of a story underlying the coded case (H5N1) — Title
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BIRD FLU - China confirms outbreak of lethal strain, says no human
infections

AFX.COM
January 27, 2004 Tuesday

Copyright 2004 AFX News Limited
Section: GENERAL
Length: 583 words
Dateline: BEIJING

Body

China confirmed today there has been an outbreak of the lethal strain of H5N1 bird flu among ducks in the
southwestern Chinese province of Guangxi but said no human infections have been reported so far.

In a bid to curb the virus, the local government culled 14,000 birds after the outbreak of bird flu was reported on
Friday at a duck farm in Dingdang in Long'an County of Guangxi, and quarantined all poultry within an eight
kilometer radius, the official Xinhua news agency reported.

The national bird flu reference laboratory confirmed, after testing samples sent in by the local government, that
the deaths were caused by the deadly H5N1 strain of bird flu virus, the report said.

Guangxi shares a border with Vietnam, where at least six people have died from the deadly H5N1 strain of bird
flu.

Chinese authorities have been focusing on Guangxi as a potential trouble spot for several days now, but isolated
cases appear to have emerged in other parts of the country.

"A separate report on Monday said that suspected bird flu had caused deaths in a chicken-raising household in
Wauxue city in central China's Hubei Province and in a duck-raising household in Wugang city in neighboring Hunan
Province," the Xinhua news agency said.

Local veterinary departments preliminarily diagnosed the cause of the deaths as the H5N1 strain of the bird flu
virus, the report said.

The outbreak could prove a major strain on China's public health system, already preoccupied with efforts to
prevent a reemergence of SARS, the respiratory disease that killed 349 Chinese last year.
China has already taken a series of measures to prevent the virus spreading further and is claiming to have the
epidemic under control.

The Beijing Youth Daily said today China has banned imports of chicken from Indonesia and the southemn
Pakistani port city of Karachi, but government officials contacted by AFP denied the report.

"Beginning from (Monday), China has banned the import of poultry and poultry products from Indonesia and
Karachi," an official from the quarantine authorities told the paper.

An official with the State Administration of Quality Supervision, Inspection and Quarantine told AFP no such
decision has yet been announced.

"We're following the situation closely," she said. "We'll adopt measures when they are needed."

Indonesia on Sunday reported it had detected the H5N1 strain of bird flu, adding to the range of afflicted Asian
countries that form a crescent of infection around China.

Figure A9: Example of a story underlying the coded case (HSN1) — All Relevant Info
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Reduced Form Regressions

Table A2: Reduced Form Regression Estimates of Zoonotic Disease Outbreaks

Reduced Form First stage
Baseline Controls Low Production® Relevant Production Low Production® Relevant Production
(A) (B) (©) (D) (E) (F)
Fertilizer (tons, 1Ms);; 22817 1.043* —134.978 1.078* —0.242 1.005*
(0.822) (0.544) (228.592) (0.570) (0.428) (0.544)
DV 0.358%** —0.060 0.359%** 0.0001 —0.0002
(0.038) (0.096) (0.038) (0.0002) (0.002)
Population;,' 11.701 0.239 10.077 0.033 —14.762
(22.299) (13.007) (23.205) (0.034) (9.464)
GDP pcjy! —2.866 —0.099 -3.129 —0.001 2.251*
(6.306) (0.111) (7.614) (0.001) (1.169)
T —0.415** —0.323 —0.020 —0.313 —0.0001 0.114
(0.200) (0.259) (0.170) (0.269) (0.001) (0.086)
Constant —30.131 —210.577 0.200 —176.377 —0.438 298.604*
(29.869) (432.269) (189.315) (442.446) (0.498) (180.769)
Observations 425 424 77 386 77 386
R? 0.199 0.300 0.076 0.291 0.928 0.988
Adjusted R? 0.160 0.260 —0.033 0.250 0.920 0.987

Standard errors clustered by country in parentheses; fixed effects by country were included in each regression,
although they are not reported here.
** p<0.01, ** p<0.05, * p<0.1
! Natural log

2 NAs on Fertilizer (tons, IMs);; and GDP pc;, were treated as zeros.
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Table A3: Reduced Form Regression Estimates of Flu Outbreaks

Reduced Form First stage
Baseline Controls Low Production® Relevant Production Low Production® Relevant Production
(G) (H) (O] ) (K) (L)
Fertilizer (tons, 1Ms);; 2417 1.773** —89.521 1.807** —1.279 1.002*
(0.842) (0.891) (155.341) (0.913) (0.844) (0.543)
DV 0.236*** —0.140 0.236*** 0.001 0.001
(0.079) (0.128) (0.079) (0.001) (0.002)
Population;,' 22.522 1.410 22.076 0.031 —14.764
(15.168) (2.451) (15.614) (0.037) (9.459)
GDP pcjy! —4.273 —0.019 —4.920 —0.001 2.250*
(4.921) (0.022) (6.055) (0.001) (1.169)
T —0.260* —0.295 —0.015 —0.275 —0.0001 0.114
(0.134) (0.219) (0.033) (0.227) (0.001) (0.086)
Constant —52.463* —449.354 —17.996 —435.211 —0.399 298.739*
(31.113) (308.473) (35.691) (311.122) (0.540) (180.709)
Observations 425 424 77 386 77 386
R? 0.154 0.202 0.213 0.197 0.931 0.988
Adjusted R? 0.112 0.156 0.121 0.151 0.923 0.987

Standard errors clustered by country in parentheses; fixed effects by country were included in each regression,
although they are not reported here.
** p<0.01, ** p<0.05, * p<0.1

! Natural log

16



First-Stage Regression

Table A4: First-Stage IV Regression Estimates of Zoonotic Disease Outbreaks

Baseline Controls
Beef Chicken Pork Beef Chicken Pork
(7b) (8b) (9b) (10b) (11b) (12b)
Fertilizer (tons, 1Ms);; 0.058*** 0.295%** 0.706*** 0.051*** 0.295*** 0.668***
(0.005) (0.016) (0.045) (0.006) (0.016) (0.046)
DV 0.0004 —0.003*** 0.002
(0.0003) (0.001) (0.002)
Population;,! —1.024%** —2.830*** —10.481%**
(0.212) (0.620) (1.763)
GDP pe;;! 0.205*** 0.408*** 1.281%*
(0.051) (0.149) (0.424)
T 0.003*** 0.034*** 0.008 0.007** 0.047** 0.069***
(0.001) (0.004) (0.010) (0.003) (0.008) (0.023)
Constant 2.863%** —1.306** 19.257** 21.741%* 51.933*** 219.444%*
(0.204) (0.600) (1.710) (4.213) (12.332) (35.068)
Observations 425 425 425 424 424 424
R? 0.984 0.967 0.986 0.985 0.970 0.988
Adjusted R? 0.983 0.966 0.986 0.984 0.969 0.987

Standard errors in parentheses; fixed effects by country where included in each regression, although none is reported
here.
*##% p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table AS: First-Stage IV Regression Estimates of Flu Outbreaks

Baseline Controls
Beef Chicken Pork Beef Chicken Pork
(22b) (23b) (24b) (25b) (26b) (27b)
Fertilizer (tons, 1Ms); 0.058*** 0.295%** 0.706*** 0.051%** 0.292%%* 0.668***
(0.005) (0.016) (0.045) (0.006) (0.016) (0.046)
DVi_y 0.236*** —0.003*** 0.003
(0.049) (0.001) (0.003)
Population;,' 22,522 —2.807"*  —10.504***
(34.361) (0.624) (1.762)
GDP pep! —4.273 0.412%%* 1.278%*
(8.264) (0.150) (0.424)
o 0.003***  0.034*** 0.008 -0.295 0.048"* 0.070%**
(0.001) (0.004) (0.010) (0.457) (0.008) (0.023)
Constant 2.863** —1.306** 19.257*** —449.354 51.473%* 219.982%**
(0.204) (0.600) (1.710) (683.689) (12.416) (35.059)
Observations 425 425 425 424 424 424
R? 0.984 0.967 0.986 0.985 0.970 0.988
Adjusted R? 0.983 0.966 0.986 0.984 0.968 0.987

Standard errors clustered by country in parentheses; fixed effects by country where included in each regression,
although none is reported here.
*##% p<0.01, ** p<0.05, * p<0.1

! Natural log
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Sensitivity Analyses

Table A6: IV Regression Estimates of Zoonotic Disease Outbreaks — Individuals Affected

Beef Chicken Pork
a3 32) (33)
Beef production (tons, IMs);; T1.174%*
(21.355)
Chicken production (tons, 1Ms); 12.786
(8.492)
Pork production (tons, IMs); 5.566***
(1.562)
DV —0.037 —0.021 —0.050
(0.096) (0.097) (0.104)
Population;, ! 93.011 56.177 78.413
(78.189) (71.160) (64.141)
GDP pej,! —6.882 2.363 0.670
(12.526) (10.004) (9.991)
T —0.861 —1.016 —0.791
(1.018) (1.053) (0.803)
Constant —2,137.808 —1,252.721 —1,813.926

(1,598.055)  (1.437.330)  (1,303.729)

Observations 424 424 424

R? 0.057 0.095 0.110
Adjusted R? 0.002 0.043 0.059
Robust weak instruments 12.30 87.54 27.21
Wu-Hasuman 5.809** 6.204** 3.231*

Standard errors clustered by country in parentheses; fixed effects by country where included in each regression,
although none is reported here; the variable used to instrument the effects of each meat production type is Fertilizer
(tons, I1Ms);.

%k p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A7: IV Regression Estimates of Zoonotic Disease Outbreaks — Established Cause

Chicken Pork
(34) (35)
Chicken production (tons, 1Ms); 1.726*
(0.989)
Pork production (tons, 1Ms);s 2.472%*
(1.121)
DV 0.407*** —0.009
(0.060) (0.016)
Population;, ! 19.964 28.812
(13.062) (20.528)
GDP pc;y! —1.468 —6.507
(2.573) (4.637)
T —0.375 —0.117
(0.234) (0.173)
Constant —388.628 —620.624

(268.740)  (403.297)

Observations 424 424
R? 0.264 0.004
Adjusted R? 0.222 —0.054
Robust weak instruments 89.25 29.08
Wu-Hasuman 2.605 8.9%**

Standard errors clustered by country in parentheses; fixed effects by country where included in each regression,
although none is reported here; the variable used to instrument the effects of each meat production type is Fertilizer
(tons, 1Ms);;.

*#% p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A8: IV Regression Estimates of Zoonotic Disease Outbreaks — Production Index

Beef Chicken Pork
(36) 37) (38)
Beef Pl 0.306*
(0.174)
Chicken Pl 0.408
(0.256)
Pork PI;; 1.059
(1.283)
DV 0.408*** 0.376*** 0.443%*
(0.039) (0.039) (0.091)
Population;,! 31.120 24217 49.220
(42.866) (39.091) (94.896)
GDP pej,! —11.053 —22.064 —56.863
(12.069) (20.231) (81.618)
T —1.349* —0.995* —2.491
(0.812) (0.533) (2.884)
Constant —505.565 —281.887 —514.506

(817207)  (680.906)  (1,501.067)

Observations 383 383 383

R? 0.252 0.235 —0.381
Adjusted R? 0.209 0.191 ~0.461
Robust weak instruments 22.71 13.13 1.635
Wu-Hasuman 2.518 1.654 0.979

Standard errors clustered by country in parentheses; fixed effects by country where included in each regression,
although none is reported here; the variable used to instrument the effects of each meat production type is Fertilizer
(tons, I1Ms);.
ek p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A9: IV Regression Estimates of Zoonotic Disease Outbreaks — Nitrates Only IV

Beef Chicken Pork
39) (40) (41)
Beef production (tons, 1Ms);; 20.179*
(11.701)
Chicken production (tons, 1Ms); 3.220**
(1.300)
Pork production (tons, 1Ms);; 1.543*
(0.785)
DV;_y 0.351%* 0.369*** 0.355%*
(0.040) (0.037) (0.038)
Population;, ! 34.927 23.657 29.889
(35.454) (28.096) (30.588)
GDP pej,! —6.480 —3.424 —4.440
(7.091) (5.977) (6.932)
T —0.480 —0.506 —0.450
(0.362) (0.311) (0.304)
Constant —705.880 —439.399 —593.567

(698.990)  (538.610)  (590.313)

Observations 436 436 436
R? 0.300 0.293 0.298
Adjusted R2 0.261 0.254 0.259
Robust weak instruments 15.14 153.55 28.50
Wu-Hasuman 0.362 421 0.729

Standard errors clustered by country in parentheses; fixed effects by country where included in each regression,
although none is reported here; the variable used to instrument the effects of each meat production type is Nitrates
fertilizer (tons, 1Ms);.

%k p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A10: IV Regression Estimates of Zoonotic Disease Outbreaks — Phosphates Only IV

Beef Chicken Pork
(42) (43) (44)
Beef production (tons, 1Ms);; 19.154
(14.527)
Chicken production (tons, 1Ms); 3.708
(2.464)
Pork production (tons, 1Ms);; 1.467
(1.036)
DV;_y 0.352%** 0.369*** 0.356***
(0.045) (0.037) (0.041)
Population;, ! 31.301 22.201 27.075
(38.045) (30.747) (32.145)
GDP pej,! —6.599 —4.519 —4.574
(8.180) (7.289) (7.475)
T —0.450 —0.498 —0.426
(0.360) (0.326) (0.303)
Constant —626.172 —403.738 —531.850

(758.910)  (587.529)  (629.027)

Observations 424 424 424
R? 0.298 0.290 0.297
Adjusted R2 0.258 0.249 0.256
Robust weak instruments 9.043 53.08 27.57
Wu-Hasuman 0.338 3.449* 0.768

Standard errors clustered by country in parentheses; fixed effects by country where included in each regression,
although none is reported here; the variable used to instrument the effects of each meat production type is Phosphates
fertilizer (tons, 1Ms);.

%k p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A11: IV Regression Estimates of Zoonotic Disease Outbreaks — Trade Controls

Beef Chicken Pork
(45) (46) (47)
Beef production (tons, 1Ms);; 16.658*
(10.048)
Chicken production (tons, 1Ms);; 2.964*
(1.772)
Pork production (tons, 1Ms); 1.251*
(0.680)
DV 0.348%** 0.365*** 0.352%*
(0.047) (0.043) (0.045)
Populationj, ! 32.787 24.207 28.948
(33.083) (27.695) (28.492)
GDP pc! —4.586 —2.828 —2.699
(7.012) (6.701) (6.556)
T —0.487 —0.520* —0.461
(0.352) (0.314) (0.298)
Beef imports (1k USD);, ! —0.005 —0.038 —0.050
(0.369) (0.330) (0.330)
Chicken meat imports (1k USD);, ! —0.040 —0.171 —0.060
(0.509) (0.492) (0.486)
Pork imports (1k USD);; ! —0.243 —0.089 —0.244
(1.074) (0.999) (1.011)
Beef exports (1k USD);, ! —1.479%* —1.317** —1.510%**
(0.570) (0.570) (0.562)
Chicken meat exports (1k USD);, ! 2.119%** 2.085%* 2.066***
(0.641) (0.649) (0.619)
Pork exports (1k USD);,! 0.252 0.308 0.300
(0.642) (0.655) (0.648)
Constant —671.937 —464.320 —585.373

(650.637)  (529.688)  (551.125)

Observations 424 424 424

R? 0.306 0.297 0.304
Adjusted R? 0.254 0.246 0.252
Robust weak instruments 13.54 95.50 31.21
‘Wu-Hasuman 5.809** 6.204** 3.231*

Standard errors clustered by country in parentheses; fixed effects by country where included in each regression,
although none is reported here; the variable used to instrument the effects of each meat production type is Fertilizer
(tons, I1Ms);;.

** p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A12: IV Regression Estimates of Zoonotic Disease Outbreaks — Local Meat Consumption

Beef Chicken Pork
(48) (49) (50)
Beef production (tons, 1Ms);; 20.169
(12.314)
Chicken production (tons, 1Ms); 3477
(1.610)
Pork production (tons, 1Ms);s 1.572*
(0.892)
DV;_ 0.351%** 0.366*** 0.355%**
(0.041) (0.037) (0.039)
Population;,' 32.135 21.799 28.097
(36.198) (29.093) (31.321)
GDP pc;y! —6.970 —4.341 —4.880
(7.704) (6.732) (7.416)
T —0.453 —0.489 —0.432
(0.360) (0.313) (0.305)
Constant —644.381 —392.530 —554.079

(715258)  (554.548)  (607.334)

Observations 424 424 424
R? 0.297 0.293 0.296
Adjusted R2 0.257 0.253 0.256
Robust weak instruments 14.07 99.51 30.33
Wu-Hasuman 0.409 2.395 0.852

Standard errors clustered by country in parentheses; fixed effects by country where included in each regression,
although none is reported here; the variable used to instrument the effects of each meat production type is Fertilizer
(tons, I1Ms);;.
ek p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A13: IV Regression Estimates of Zoonotic Disease Outbreaks — No Country FEs

Beef Chicken Pork
(51) (52) (53)
Beef production (tons, 1Ms);; 4.364%**
(0.924)
Chicken production (tons, 1Ms); 2307
(0.457)
Pork production (tons, 1Ms); 0.485%*
(0.101)
DV, 0.406%** 0.408** 0.401%**
(0.038) (0.038) (0.039)
Population;; ! 1.010** 0.767* 1.313%%*
(0.434) (0.451) (0.351)
GDP pcy,! 0514 0226 0.418
(0.852) (0.852) 0.777)
T —0.284** —0.366"** —0.276**
(0.117) (0.115) 0.117)
Constant —13.143 —6.171 —17.193*

(11.664) (12.387) (10.016)

Observations 424 424 424

R? 0.277 0.273 0.278
Adjusted R? 0.268 0.264 0.269
Robust weak instruments 594.73 374.67 327.64
Wu-Hasuman 0.153 1.369 0.245

Standard errors clustered by country in parentheses; the variable used to instrument the effects of each meat
production type is Fertilizer (tons, 1Ms);;.
% p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A14: IV Regression Estimates of Zoonotic Disease Outbreaks — Year FEs

Beef Chicken Pork
(54) (55) (56)
Beef production (tons, 1Ms);; 4261
(0.860)
Chicken production (tons, 1Ms);, 2.255%%*
(0.429)
Pork production (tons, 1Ms); 0.475%**
(0.091)
DVj_y 0396 0397 0.389"*
(0.035) (0.035) (0.035)
Population;, ! 1.326%** 1.095** 1.631%%*
(0.502) (0.514) (0.411)
GDP pe;;! 0.455 0.173 0.360
(0.835) (0.830) (0.757)
Constant —21.362* —15.072 —25.671**
(12.487)  (13.101) (10.733)
Observations 424 424 424
R2 0.453 0.450 0.454
Adjusted R2 0.416 0.412 0.417
Robust weak instruments 591.406 369.893 325.167
‘Wu-Hasuman 0.111 1.119 0.142

Standard errors clustered by country in parentheses; fixed effects by year were included in each regression, although
they are not reported here; the variable used to instrument the effects of each meat production type is Fertilizer (tons,
IMs);;.
ek p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A15: IV Regression Estimates of Zoonotic Disease Outbreaks — Country and Year FEs

Beef Chicken Pork
(57) (58) (59)
Beef production (tons, 1Ms);; 36.020*
(20.112)
Chicken production (tons, 1Ms); 6.399%**
(1.752)
Pork production (tons, 1Ms); 2.784**
(1.323)
Population;, ! 20.040 ~3325 9.924
(46.570) (35.435) (35.988)
GDP pe;y! —8.672 —3.574 —4.728
(8.807) (8.082) (7.992)
Constant —450.223 86.516 —232.897

(929.068)  (683.214)  (704.348)

Observations 424 424 424

R? 0.398 0.387 0.404
Adjusted R? 0.328 0.316 0.335
Robust weak instruments 13.845 120.137 31.420
Wu-Hasuman 2312 13.100*** 2.766*

Standard errors clustered by country in parentheses; fixed effects by country and year were included in each
regression, although they are not reported here; the variable used to instrument the effects of each meat production
type is Fertilizer (tons, 1Ms);.

*##% p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A16: GMM Regression Estimates of Zoonotic Disease Outbreaks

Beef Chicken Pork
(60) (61) (62)
Beef production (tons, 1Ms); 5.794%*
(0.001)
Chicken production (tons, 1Ms); 2.389%+*
(0.0002)
Pork production (tons, 1Ms); 0.567**
(0.0001)
DVi_; 0,403+ 0.413"* 0.404"*
(0.039) (0.037) (0.038)
Population;,! 0.373* 0.461** 0.608"*
(0.215) (0.231) (0.296)
GDP pc;y! ~0.065 ~0.056 —0.250
(0.400) (0.402) (0.542)
T —0.202** —0.308*** —0.266**
(0.086) (0.101) (0.104)
Observations 424 424 424
Sargan test 15.14 17.93 20.88
AR(1) -2.379** -2.630** -2.394%*
AR(2) -1.417 -1.358 -1.367

Robust two-step standard errors in parentheses; the variables used to instrument the effects of each meat production
type are lags of the dependent variable starting at ¢ — 2.
% p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A17: IV Regression Estimates of Flu Outbreaks — Individuals Affected

Beef Chicken Pork
(63) (64) (65)
Beef production (tons, 1Ms);; 23.229**
(10.921)
Chicken production (tons, 1Ms); 4.103***
(0.780)
Pork production (tons, 1Ms); 1.742%
(0.685)
DV —0.060** —0.030** —0.039**
(0.026) (0.015) (0.018)
Population;, ! 23.921 11.831 18.490
(19.644) (13.299) (13.965)
GDP pejy! —6.775** —3.704 —4.249
(3.251) (2.923) (3.028)
T —0.121 —0.169 —0.092
(0.189) (0.135) (0.105)
Constant —525.015 —234.680 —403.336

(395.906)  (249.441)  (270.585)

Observations 424 424 424
R? —0.006 0.015 0.004
Adjusted R2 —~0.063 —0.041 —0.053
Robust weak instruments 12.05 89.52 28.52
Wu-Hasuman 6.412** 11.31%%* 10.58***

Standard errors clustered by country in parentheses; fixed effects by country were included in each regression,
although they are not reported here; the variable used to instrument the effects of each meat production type is
Fertilizer (tons, 1Ms);.

*#%k p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A18: IV Regression Estimates of Flu Outbreaks — Established Cause

Chicken Pork
(66) (67)
Chicken production (tons, 1Ms); 1.726*
(0.989)
Pork production (tons, 1Ms);s 2.472%*
(1.123)
DV 0.407*** —0.009
(0.060) (0.016)
Population;, 1 19.964 28.460
(13.062) (20.538)
GDP pej,! —1.468 —6.444
(2.573) (4.618)
T —0.375 —0.117
(0.234) (0.173)
Constant —388.628 —614.138

(268.740)  (403.457)

Observations 424 424
R? 0.264 0.004
Adjusted R2 0.222 —0.054
Robust weak instruments 89.25 29.09
Wu-Hasuman 2.605 8.987%%*

Standard errors clustered by country in parentheses; fixed effects by country were included in each regression,
although they are not reported here; the variable used to instrument the effects of each meat production type is
Fertilizer (tons, 1Ms);;.

%k p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A19: IV Regression Estimates of Flu Outbreaks — Production Index

Beef Chicken Pork
(68) (69) (70)
Beef Pl 0.561***
(0.214)
Chicken PI;; 0.730**
(0.314)
Pork PI; 2.755
(4.409)
DV 0.312% 0.257** 0.459
(0.061) (0.076) (0.339)
Populationj; ! 62.511 49.788 24.535
(53.924) (47.113) (146.588)
GDP pcjy! —20.380 —39.602 —137.226
(14.231) (24.478) (249.540)
T —2.207* —1.528** —6.256
(1.134) (0.720) (10.179)
Constant —1,071.064 —668.138 594.693

(1055.102)  (823.180)  (2.558.930)

Observations 383 383 341

R2 0.047 0.008 —5.334
Adjusted R? —0.008 —0.049 —5.709
Robust weak instruments 21.10 12.76 0.747
‘Wu-Hasuman 5.806** 3.976** 3.145*

Standard errors clustered by country in parentheses; fixed effects by country were included in each regression,
although they are not reported here; the variable used to instrument the effects of each meat production type is
Fertilizer (tons, 1Ms);.

*#%k p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A20: IV Regression Estimates of Flu Outbreaks — Nitrates Only IV

Beef Chicken Pork
(71) (72) (73)
Beef production (tons, 1Ms); 31.780**
(13.569)
Chicken production (tons, 1Ms); 5.130%**
(1.595)
Pork production (tons, I1Ms); 2.446**
(0.855)
DV, 02275 0.252%* 0.230%*
(0.080) (0.067) (0.074)
Population;; ! 56.675* 38.928 48.871*
(33.560) (23.618) (26.709)
GDP peyy! ~10.034 5242 ~6.835
(6.132) (4.141) (5.960)
T —0.520 —0.565 —0.475
(0.413) (0.344) (0.307)
Constant —1,175.034* —755.176 —1,001.125*

(678.618) (469.954) (523.807)

Observations 436 436 436

R? 0.183 0.180 0.191
Adjusted R? 0.137 0.134 0.145
Robust weak instruments 14.78 147.85 28.35
Wu-Hasuman 1.557 6.734%%* 1.624

Standard errors clustered by country in parentheses; fixed effects by country were included in each regression,
although they are not reported here; the variable used to instrument the effects of each meat production type is
Nitrates fertilizer (tons, I1Ms);;.

% p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A21: IV Regression Estimates of Flu Outbreaks — Phosphates Only IV

Beef Chicken Pork
(74) (75) (76)
Beef production (tons, 1Ms);; 37717
(16.400)
Chicken production (tons, IMs);, 7.476%*
(3.701)
Pork production (tons, 1Ms); 2.923%*
(L111)
DV, 0.222% 02515 0.226%*
(0.091) (0.068) (0.082)
Population;, 61.265 43.575 53.252
(44.285) (34.935) (34.121)
GDP pcyy! 12422 —8.482 ~8.498
(8.003) (7.380) (7.593)
T —0.536 —0.640 —0.494
(0.492) (0.460) (0.355)
Constant —1,273.629 —839.668 —1,094.728

(895.732) (680.547) (671.220)

Observations 424 424 424

R? 0.172 0.163 0.184
Adjusted R? 0.124 0.115 0.137
Robust weak instruments 8.782 49.99 26.84
Wu-Hasuman 3.093* 9.174%%* 3.535*

Standard errors clustered by country in parentheses; fixed effects by country were included in each regression,
although they are not reported here; the variable used to instrument the effects of each meat production type is
Phosphates fertilizer (tons, 1Ms);.

%k p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A22: IV Regression Estimates of Flu Outbreaks — Trade Controls

Beef Chicken Pork
7 (78) (79)
Beef production (tons, 1Ms);; 32.704***
(11.947)
Chicken production (tons, 1Ms); 5.923**
(2.696)
Pork production (tons, 1Ms); 2.480%**
(0.751)
DVi_, 0.210"* 0.238"* 0213
(0.086) (0.068) (0.078)
Population;,! 66.202* 49.604* 58.960**
(37.970) (28.824) (29.731)
GDP pe;;! ~9.333 ~5.939 —5.648
(6.420) (6.158) (6.120)
T —0.638 —-0.712 —0.591
(0.498) (0.433) (0.375)
Beef imports (1k USD);,| 0.333 0.276 0.248
(0.504) (0.416) (0.408)
Chicken meat imports (1k USD);, ! —1.120* —1.408* —1.174**
(0.660) (0.731) (0.584)
Pork imports (1k USD); ! 0.254 0.567 0.245
(1.092) (1.001) (0.954)
Beef exports (1k USD);,| —1.248* ~0.926 1311
(0.656) (0.688) (0.640)
Chicken meat exports (1k USD);, ! 2.004** 1.949** 1.908**
(0.801) (0.797) (0.757)
Pork exports (1k USD);, ! 0.027 0.119 0.112
(0.600) (0.619) (0.602)
Constant —1,380.633* —977.581* —1,217.084**
(767.678) (565.770) (588.021)
Observations 424 424 424
R? 0.188 0.181 0.197
Adjusted R? 0.128 0.121 0.138
Robust weak instruments 13.05 90.40 30.64
Wu-Hasuman 1.778 8.072%+* 1.870

Standard errors clustered by country in parentheses; fixed effects by country were included in each regression,
although they are not reported here; the variable used to instrument the effects of each meat production type is
Fertilizer (tons, 1Ms);;.

*#% p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A23: IV Regression Estimates of Flu Outbreaks — Local Meat Consumption

Beef Chicken Pork
(80) 81 (82)
Beef production (tons, 1Ms);; 34.027**
(13.346)
Chicken production (tons, 1Ms); 5.941%%*
(2.199)
Pork production (tons, IMs); 2.675%*
(0.926)
DVy_y 0.225"* 0.248%+* 0.228"%*
(0.084) (0.069) (0.077)
Population;,! 57.094 39.668 50.472*
(36.932) (27.377) (29.566)
GDP pc;y! —11.184* —6.810 —7.690
(6.750) (5.422) (6.734)
T —0.514 —0.578 —0.480
(0.442) (0.379) (0.328)
Constant —1,183.149 —758.055 —1,035.097*

(744.924) (536.085) (580.315)

Observations 424 424 424

R? 0.178 0.181 0.188
Adjusted R2 0.131 0.134 0.141
Robust weak instruments 13.61 95.22 29.85
Wu-Hasuman 2215 5.42%* 2.441

Standard errors clustered by country in parentheses; fixed effects by country were included in each regression,
although they are not reported here; the variable used to instrument the effects of each meat production type is
Fertilizer (tons, 1Ms);;.
ek p<0.01, ** p<0.05, * p<0.1
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Table A24: IV Regression Estimates of Flu Outbreaks — No Country FEs

Beef Chicken Pork
(83) (84) (85)
Beef production (tons, 1Ms); 4.087**
(1.043)
Chicken production (tons, 1Ms);; 2.164**
(0.526)
Pork production (tons, 1Ms); 0.454%%*
(0.096)
DV 0.290%** 0.291*** 0.285%*
(0.076) (0.075) (0.077)
Population;; ! 0.594 0.369 0.875%**
(0.370) (0.373) (0.292)
GDP pejp! 0.334 0.064 0.241
(0.537) (0.535) (0.447)
T —0.140** —0.217** —0.132**
(0.063) (0.068) (0.064)
Constant —8.535 —2.021 —12.275**
(7.062) (7.700) (5.942)
Observations 424 424 424
R? 0.169 0.164 0.171
Adjusted R2 0.159 0.154 0.161
Robust weak instruments 599.39 382.73 333.03
‘Wu-Hasuman 0.002 0.715 0.005

Standard errors clustered by country in parentheses; the variable used to instrument the effects of each meat
production type is Fertilizer (tons, IMs);.
*##% p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A25: IV Regression Estimates of of Flu Outbreaks — Year FEs

Beef Chicken Pork
(86) (87) (88)
Beef production (tons, 1Ms);; 3.822%%*
(1.006)
Chicken production (tons, 1Ms); 2.025%**
(0.513)
Pork production (tons, 1Ms); 0.425%**
(0.090)
DV, 0302 0302 0.205%*
(0.074) (0.073) (0.073)
Population;,! 0.859** 0.653 1127
(0.427) (0.419) (0.361)
GDP peyy! 0278 0.025 0.191
(0.546) (0.544) (0.462)
Constant —19.110** —13.480 —22.860%**
(8.269) (8.438) (7.403)
Observations 424 424 424
R? 0.373 0.370 0.376
Adjusted R2 0.331 0.327 0.333
Robust weak instruments 597.755 381.641 333.672
Wu-Hasuman 0.032 0.337 0.016

Standard errors clustered by country in parentheses; fixed effects by year were included in each regression, although
they are not reported here; the variable used to instrument the effects of each meat production type is Fertilizer (tons,
IMs);;.
ek p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A26: IV Regression Estimates of of Flu Outbreaks — Country and Year FEs

Beef Chicken Pork
(89) (90) 1)
Beef production (tons, 1Ms);; 39.846"*
(17.897)
Chicken production (tons, 1Ms); 7.079*%*
(1.433)
Pork production (tons, 1Ms); 3.080%**
(1.131)
Population;,! 43.683 17.836 32.492
(36.734) (26.369) (25.826)
GDP pc;y! —10.967* —5.327 —6.604
(6.274) (5.431) (5.529)
Constant —940.581 —346.836 —700.173

(743753)  (522.085)  (512.040)

Observations 424 424 424
R? 0.330 0.333 0.351
Adjusted R? 0.253 0.255 0.276
Robust weak instruments 13.476 115.332 31.012
Wu-Hasuman 4.425%* 13.33%* 3.977**

Standard errors clustered by country in parentheses; fixed effects by country and year were included in each
regression, although they are not reported here; the variable used to instrument the effects of each meat production
type is Fertilizer (tons, 1Ms);.

*##% p<0.01, ** p<0.05, * p<0.1

! Natural log
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Table A27: GMM Regression Estimates of Flu Outbreaks

Beef Chicken Pork
(92) (93) (94)
Beef production (tons, 1Ms); 4.965%**
(0.715)
Chicken production (tons, IMs); 2.156***
(0.329)
Pork production (tons, 1Ms); 0.526™**
(0.057)
DV 0287 0204%F  (.285%*
(0.075) (0.071) (0.074)
Population;; ! 0.323 0.361* 0.489**
(0.214) (0.198) (0.211)
GDP pcyy! 0272 ~0275 —0.445
(0.308) (0.290) (0.313)
T —0.116* —0.166** —0.141**
(0.059) (0.071) (0.061)
Observations 424 424 424
Sargan test 15.06 15.93 19.09
AR(1) NaN -7.659%** -3.615%**
AR(2) -0.316 -0.288 -0.280

Robust two-step standard errors in parentheses; the variables used to instrument the effects of each meat production
type are lags of the dependent variable starting at ¢ — 2.
% p<0.01, ** p<0.05, * p<0.1

! Natural log
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