LINCOLN COUNTY BOARD OF SUPERVISORS
Tuesday September 19, 2023 - 6:00 p.m.
Meeting Location: Lincoln County Service Center, 801 N Sales Street, Room 257, Merrill, WI 54452
Via Teleconference and In-Person Attendance

Electronic Attendance: Persons wishing to attend the meeting electronically may enter the meeting beginning approximately ten
minutes prior to the start time indicated above using the following number or address:

Conference Call: (US) +1 980-221-2670
Access Code (PIN): 492 467 134#
Meeting ID: https://meet.google.com/var-xbnr-ijj

Attendance Policy: The teleconference cannot start until the host (county clerk) dials in and enters the host password. In the event
there is an unforeseen technical difficulty that prevents all or a part of the meeting from being available electronically, the meeting
will continue in person and those wishing to attend can appear in person at the location indicated on this agenda. All public
participants’ phones, microphones and chat dialog boxes must be muted or disabled during the meeting.

All Public Comment is Limited to Current Agenda Items: citizens attending by teleconference may have floor privileges to speak on
agenda items without signing-in at the meeting location. Before the meeting is called to order, the Clerk will ask teleconference
attendees whether any public comment is being offered. When called upon by the Board Chair, any persons offering public
comment should state his/her name and express in good order his/her comments upon the topic under consideration for no more
than 5 minutes.

*AMENDED AGENDA*
1. Callto Order
2. Pledge of Allegiance
3. Roll Call
4. Announcements/Appointments/Awards/ Recognitions

A. Announcements-None

B. Appointments

1. Appointment of Ken Wickham to the Lincoln County Broadband Commission (term ending April
17, 2024)

Awards — None

D. Service Recognitions: September

0

10 Years: Susan Locke, Social Services
10 Years: Kristine Shorey, Social Services
10 Years: Pat Gierl, Maintenance Director
15 Years: Samuel Steckbauer, Deputy-Sheriff's Department
5. Approval of the Minutes — August 15, 2023
6. Letters and Memorials
A. Letters - None
B. Memorials - None
7. Reports of Standing & Special Committees
A. Finance & Insurance Committee: 2023 Year-to-Date Budget Report — Finance Director (Samantha
Fenske)
B. Finance & Insurance Committee: 2024 Budget Update — Finance Director (Samantha Fenske)
8. Public Comment
9. Resolutions and Ordinances
A.Res 1) * Resolution 2023-09-52 Resolution to Change the Name of the Law Enforcement, Emergency Medical
Services and Judicial Committee to the Public Safety Committee
2) Resolution 2023-09-53- Resolution Approving the Director of Emergency Management Position from
Part-Time to Full-Time.
3) Resolution 2023-09-54 Approving Conveyance of Real Estate
4) Resolution 2023-09-55 Approve the 2024 Lincoln County Forest Annual Work Plan
5) Resolution 2023-09-56 Resolution Creating an Opiod Settlement Task Force
6) Resolution 2023-09-57 Approve the Appointment of the Director of Social Services
7) Resolution 2023-09-58 Resolution in Opposition to COVID-19 Mandates
8) Resolution 2023-09-59 Proclamation in Recognition of Chamber of Commerce Month
B. Ord 1) Ordinance 2023-09-743 An Ordinance Amending the General Code of the County of Lincoln — Chapter
17, 17.2.03, Zoning Ordinance as a Result of a Rezoning Petition by Erik Johnson (Petitioner) and Jacob
& Buddy Graebert (Property Owners) for Proper in the Town of Bradley.
2) Ordinance 2023-09-744 Chapter 7-Traffice and Vehicle Code — An Ordinance Amending the General
Code of the Count of Lincoln Chapter 7-Traffic and Vehicle Code.
3) * Ordinance 2023-09-45 Chapter 2-The Governing Body — An Ordinance Amending the General Code of
the County of Lincoln Chapter 2-The Governing Body
4) * Ordinance 2023-09-746 Chapter 3 Finance and Taxation — An Ordinance Amending the General Code
of the County of Lincoln Chapter 3-Finance and Taxation
5) * Ordinance 2023-09-747 Chapter 5-Law Enforcement — An Ordinance Amending the General Code of
the County of Lincoln Chapter 5-Law Enforcement
6) * Ordinance 2023-09-748 Chapter 6-Emergency Management — An Ordinance Amending the General
Code of the County of Lincoln Chapter 6-Emergency Management
10. Report of Claims — None
11. Approval for Mileage and Per Diem for Board Meeting
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12. Next County Board Meeting Date: Tuesday, October 17, 2023, 6:00 P.M. Meeting Location: Lincoln
County Service Center, 801 N Sales Street, Room 257, Merrill, Wl 54452

13. Adjourn

Posted: Date Time by

Request for reasonable accommodations for disabilities or limitations should be made prior to the date of this meeting. You may
contact the County Clerk at 715.539.1019. Please do so as early as possible so that proper arrangements can be made. Requests are
kept confidential.

GENERAL REQUIREMENTS:

1. Must be held in a location which is reasonably accessible to the public.

2. Must be open to all members of the public unless the law specifically provides otherwise.

NOTICE REQUIREMENTS:

1. In addition to any requirements set forth below, notice must also be in compliance with any other specific statue.

2. Chief presiding officer or his/her designee must give notice to the official newspaper and to any members of the news media likely to give notice to the public.

MANNER OF NOTICE:

Date, time, place, and subject matter, including subject matter to be considered in a closed session, must be provided in a manner and form reasonably likely to give notice to the public.

TIME FOR NOTICE:

1. Normally, a minimum of 24 hours prior to the commencement of the meeting.

2. No less than 2 hours prior to the meeting if the presiding officer establishes there is a good cause that such notice is impossible or impractical.

EXEMPTIONS FOR COMMITTEES AND SUB-UNITS:

Legally constituted sub-units of a parent governmental body may conduct a meeting during the recess or immediately after the lawful meeting to act or deliberate upon a subject which was

the subject of the meeting, provided the presiding officer publicly announces the time, place, and subject matter of the sub-unit meeting in advance of the meeting of the parent

governmental body.

PROCEDURE FOR GOING INTO CLOSED SESSION:

1. Motion must be made, seconded, and carried by roll call majority vote and recorded in the minutes.

2. If motion is carried, chief presiding officer must advise those attending the meeting of the nature of the business to be conducted in the closed session, and the specific statutory
exemption under which the closed session is authorized.

STATUTORY EXEMPTIONS UNDER WHICH CLOSED SEESIONS ARE PERMITTED:

1. Deliberation of judicial or quasi-judicial matters. Sec. 19.85(1)(a)

2. Considering dismissal, demotion, or discipline of any public employee or the investigation of charges against such person and the taking of formal action on any such matter;
provided that the person is given actual notice of any evidentiary hearing which may be held prior to final action being taken and of any meeting at which final action is taken.
The person under consideration must be advised of his/her right that the evidentiary hearing be held in open session and the notice of the meeting must state the same. Sec.
19.85(1)(b).

3. Considering employment, promotion, compensation, or performance evaluation data of any public employee. Sec. 19.85(1)(c).

4, Considering strategy for crime detection or prevention. Sec. 19.85(1)(d).

5. Deliberating or negotiating the purchase of public properties, the investing of public funds, or conducting other specified public business whenever competitive or bargaining
reasons require a closed session. Sec. 19.85(1)(e).

6. Considering financial, medical, social, or personal histories or disciplinary data of specific persons, preliminary consideration of specific personnel problems or the investigation
of specific charges, which, if discussed in public would likely have an adverse effect on the reputation of the person referred to in such data. Sec. 19.85(1)(f).

7. Conferring with legal counsel concerning strategy to be adopted by the governmental body with respect to litigation in which it is or is likely to become involved. Sec.
19.85(1)(g).

8. Considering a request for advice from any applicable ethics board. Sec. 19.85(1)(h).

CLOSED SESSION RESTRICTIONS:

1. Must convene in open session before going into closed session.

2. May not convene in open session, then convene in closed session and thereafter reconvene in open session with twelve (12) hours unless proper notice of this sequence was
given at the same time and in the same manner as the original open meeting.

3. Final approval or ratification of a collective bargaining agreement may not be given in closed session.

BALLOTS, VOTES, AND RECORDS:

1. Secret ballot is not permitted except for the election of officers of the body or unless otherwise permitted by specific statutes.

2. Except as permitted above, any member may require that the vote of each member be ascertained and recorded.

3. Motions and roll call votes must be preserved in the record and be available for public inspection.

USE OF RECORDING EQUIPMENT:
The meeting may be recorded, filmed, or photographed, provided that it does not interfere with the conduct of the meeting or the rights of the participants.

LEGAL INTERPRETATION:

1. The Wisconsin Attorney General will give advice concerning the applicability or clarification of the Open Meeting Law upon request.
2. The municipal attorney will give advice concerning the applicability or clarification of the Open Meeting Law upon request.
PENALTY:

Upon conviction, nay member of a governmental body who knowingly attends a meeting held in violation of Subchapter IV, Chapter 19, Wisconsin Statutes, or who otherwise violates the
said law shall be subject to forfeiture of not less than $25.00 nor more than $300.00 for each violation.
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Lincoln County Board of Supervisors
Meeting: August 15, 2023

The Lincoln County Board of Supervisors met at the Lincoln County Service Center, 801 N Sales Street, Room 257,
Merrill, Wl in session assembled pursuant to law.

1.

2.
3.
4.

Chair Friske called the meeting to order at
6:00 p.m.
Pledge of allegiance followed.
County Clerk Marlowe called Roll - Members Present: Allen, Anderson-Malm, Ashbeck, Bialecki, Boyd,
Callahan, DePasse, Detert, Friske, Hafeman, Hartwig, Lemke, McCrank, Meunier, Osness, Rusch, Simon, Thiel,
Wendorf, Wickham. (20) Virtual: Cummings (21 of 22). With Miller upon his appointment (22 of 22)
Appointments and Re-Appointments
A. Appointment of Dana Miller to the Lincoln County Board of Supervisors to fill the unexpired term
of Mike Loka (District 16, City of Tomahawk Wards 5-6, and Town of Bradley Ward 3). Without
objection, Chair Friske appointed Dana Miller to the District 16 Supervisor position.
a. Oath of Office — Miller stated his oath to Clerk Marlowe and the two signed the official
oath documentation.
b. Ratify Appointments to Appointive Committees (Board of Health, LE/EM/Judicial/EMS,
and Solid Waste. Chair Friske asked if there was objection to the appointments.
Hearing none Miller was appointed to the above committees for the remainder of his
term (April 2024).
B. Appointment of Chris Marlowe and Tyler Verhasselt to the Local Emergency Planning Committee
(Term ending-Apri-2024 indefinite) Chair Friske noted that the term on this committee is

indefinite. M/S McCrank/Wickham to ratify the appointments, with all ayes carrying the motion.

. Announcements/Recognitions/Awards/Appointments

A. Announcements
1) Wisconsin Reliability Project correspondence — Clerk Marlowe explained the
correspondence was for public awareness.
2) Pesobic Lake Association Petition to the DNR — Clerk Marlowe explained that the Lincoln
County Board had been included as one of the organizations being petitioned and that he
was following through with the request as we are holding the original signatures.
Supervisor Simon spoke on behalf of the situation prompting the petition, stating that the
DNR controls these permits.
B. Awards - None
C. Service Recognitions — July
25 Years: Sherrie Zortman, Register in Probate Office
Approval of Journal — July 18, 2023: M/S Bialecki/Ashbeck to approve the July 18th minutes as presented.
Motion carried by a voice vote.

. Letters and Memorials

A. Letters—None
B. Memorials — None
Reports of Standing & Special Committees:

A. Finance & Insurance Committee: 2023 Year-to-Date Budget Report — Finance Director (Samantha Fenske)
Director Fenske gave her report and answered questions.

B. Finance & Insurance Committee: 2024 Budget Updates — Finance Director (Samantha Fenske) Director
Fenske gave her report and again answered questions.

C. Aging and Disability Resource Center of Central Wisconsin: Annual Updated — Executive Director
(Michael Rhea) Director Rhea thanked the board for the opportunity to give his ADRC of CW Annual
Report. Rhea went on to highlight areas of the handouts that are available as additional packet.

Public Comment — There were twelve members of our public who offered public comment on Resolution

2023-08-48. Members of the public listed in the order they spoke: Dr. Laurie Wolf, Judy Woller, Ryan

Hildebrand, Irene Mehlos, Carol Wendorf, Dona Dunphy, Kevin Stevenson, Todd Frederick, Pat Voermans,

Diana C Smith, Doug Curtis, and Dora Gorski,
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10. Resolutions and Ordinances

A. 1) Resolution 2023-07-47

Resolution to Support Establishment of a Broadband Commission and Supporting Broadband Expansion to
Provide High Speed Internet Service to all Residents of Lincoln County

WHEREAS, large areas within Lincoln County lack internet service or have internet service data upload and download
speeds lower than those required for reliable data processing and data transmission; and
WHEREAS, reliable High-Speed Internet service and infrastructure related to internet service are critical components in
providing police, fire, rescue communication services and access to internet application which increase efficiency of these
services and therefore improve public safety; and
WHEREAS, reliable High-Speed Internet service at homes is an essential need for students of all area school districts
which now require utilization of technology including tablets and laptops for daily assignments, and without internet
services some students are left behind in required classes and classwork; and
WHERAS, Merrill Public Schools administers Bridges Virtual Academy that has 742 total
students enrolled, 80 students who are resident students and 662 which are non-resident
students, which provides for additional funding to the school district; and
WHEREAS, reliable High-Speed Internet service at homes allows for Colleges, Universities and other higher forms of
advance education for provision of remote instruction and learning, and without internet services some Lincoln County
residents do not have opportunities for advanced education without relocation from Lincoln County addresses; and
WHEREAS, reliable High-Speed Internet service at homes and facilities is a critical need for health care providers that can
monitor patient health remotely (also known as Telemedicine) and without that ability many people, including aging and
disabled, must relocate their homes to areas with appropriate Telemedicine opportunities; and
WHEREAS, businesses of all varieties now require Reliable High-Speed Internet service to provide access to financial
transactions, and regional and worldwide markets and areas within Lincoln County without Reliable High-Speed Internet
service fail to retain and attract businesses and industry which sustain the local work force; and
WHEREAS, having reliable High-Speed Internet service allows residents to live and work in Lincoln County for employers
who allow telework options in other areas of the country; and
WHEREAS, the COVID-19 pandemic accentuated the need for Reliable High-Speed Internet service in all homes,
businesses and industry locations as a primary utility; and
WHEREAS, based on the above facts, the Lincoln County Board of Supervisors believes that provision of Reliable High-
Speed Internet service for all locations within Lincoln County is extremely important to the residents, businesses, industry
and economy of Lincoln County; and
WHEREAS, based on the above facts, the Lincoln County Board of Supervisors believes that provision of Reliable High-
Speed Internet service for all locations within Lincoln County will improve efficiency of emergency and medical services
and improve the safety of all residents and visitors of Lincoln County; and
WHEREAS, the Lincoln County Broadband Committee recommends the establishment of a Broadband
Commission organized under the Lincoln County Economic Development Corporation, and further recommends
the Commission include the following members:
1. One Member from the Lincoln County Economic Development Corporation as designated by action of the
Corporation
2. One member of the Lincoln County Board of Supervisors as appointed by the County Board Chair
3. The Lincoln County Administrative Coordinator
4. One Member from the Lincoln County Sherriff’s Department or dispatch center as designated by the County
Sherriff
5. A representative of all fire departments within the County as determined by nomination from the departments
6. The Lincoln County Emergency Management Director
7. The Lincoln County Informational Technology Director
8. The Lincoln County Land Information Program Manager
9. One Member from each major medical provider to Lincoln County residents as designated by those
organizations.
10. One member from each of the Merrill and Tomahawk school districts as appointed by the respective School
Board.
11. One member from each municipality within Lincoln County as appointed by the appropriate Board or Council.
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WHEREAS, the Lincoln County Board of Supervisors requests that at its earliest convenience, the Lincoln County
Economic Development Corporation Board of Directors establish a Broadband Commission and approve the
members of the Broadband Commission at a scheduled and posted public meeting of the Board; and
WHEREAS, the Lincoln County Board of Supervisors recommends that the Broadband Commission, at its first
meeting, appoint a Broadband Commission Chairman by a majority vote of its members; and
WHEREAS, the Lincoln County Board of Supervisors recommends that the Broadband Commission Chairman act
as the single point contact for broadband opportunities in Lincoln County.
NOW THEREFORE BE IT RESOLVED, that the Lincoln County Board of Supervisors hereby requests and supports
the creation of a Broadband Commission organized under the Lincoln County Economic Development
Corporation;
BE IT FURTHER RESOLVED, that the Lincoln County Board of Supervisors agrees to consider recommendations of
the Broadband Commission and may authorize County sponsorship of grant funding requests and County budget
funding for Broadband based activities with future approvals by the Board.
BE IT FURTHER RESOLVED, that the Lincoln County Board of Supervisors recognizes the authority for Broadband
Commission activities. Broadband Commission requests for County support should be forwarded to the Lincoln
County Administrative and Legislative Committee.
BE IT FURTHER RESOLVED, that the Lincoln County Board of Supervisors supports Broadband Commission
activities to make Reliable High-Speed Internet service, at Federal minimum service standards, available to all
areas of Lincoln County, with priority given to projects based on areas that are unserved or underserved. Actual
speeds will be determined by the Broadband Commission.

Dated: July 18, 2023

Authored by: Randal Detert, District 11 Supervisor

Co-Sponsored by: Broadband Committee members

Committee: Broadband Committee

Committee Vote: 3-0 Date Passed: June5, 2023

Fiscal Impact: None

Drafted by: Renee Krueger, Lincoln County Administrative Coordinator

Chair Friske reminded everyone that this resolution was laid over from last month’s agenda. Supervisor
Wickham introduced the resolution and explained the transition of the Ad Hoc Committee organized by the
government to a commission to fall under the direction of a private entity in this case being the Economic
Development Corporation. This provides increased flexibility to the committee to pursue funds not available
to government entities. M/S: Callahan/DePasse to adopt Resolution 2023-07-47. Motion carried by a voice
vote.
2) Resolution 2023-08-48
Resolution Authorizing a Binding Referendum and Approving Official Referendum Language to Exceed Levy Limits
by $3,000,000 for each year for 10 Years to Fund Pine Crest Nursing Home Operations and Maintenance
WHEREAS, Pine Crest Nursing Home Ad Hoc Committee has studied Pine Crest for the last two years which has
resulted in a need for Lincoln County to either sell the Nursing Home or to increase tax levy to fund the needed
operations and maintenance sufficiently to continue operations; and
WHEREAS, a comprehensive facility assessment has been provided and the Maintenance Director has estimated
that there is a $2,000,000 need annually to address building needs; and
WHEREAS, Lincoln County is responsible for payment of approximately $400,000 for maintenance staff costs
associated with maintenance activities at Pine Crest as well as payment of $440,815 to North Central Health Care
for its services for the management of Pine Crest Nursing Home; and
WHEREAS, the operational losses of Pine Crest in 2022 was approximately $1,000,000 and is currently operating
at a loss; and
WHEREAS, North Central Health Care is responsible for the administration of Pine Crest and through the
administration of the Nursing Home covers the annual debt service owed by Lincoln County in the amount of
$630,000; and
WHEREAS, the County Board Supervisors has approved contracting a Broker to determine if there is a viable
market for the sale of Pine Crest; and
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WHEREAS, numerous community members have stated that they would like the option to show their support for
continuing Lincoln County ownership and operations of the nursing home through a referendum.
WHEREAS, as representatives of our community members, it is our responsibility to advocate for their voices to
be heard through a binding referendum to determine whether the people of Lincoln County support raising
additional funding outside the levy limits.
THEREFORE, BE IT RESOLVED, that the Lincoln County Board of Supervisors does resolve to conduct a county
wide binding referendum, to be held with the Spring Election on April 2, 2024; and directs the following question
be placed on the ballot:
Under state law, the increase in the levy of the County of Lincoln for the tax to be imposed for the next tax year
(2024) is limited to 1.058%, which results in a levy estimated at $13,256,783. Shall the County of Lincoln be
allowed to exceed this limit and increase the levy by $3,000,000 for EACH YEAR 2024-2033, (10 years) for the
purpose of funding and/or subsidizing Pine Crest Nursing Home operations, maintenance, repairs, updates, and
debt service?

Explanatory Statement
Under state law, no political subdivision may increase its’ levy in any year by a percentage that exceeds the
political subdivision’s valuation factor. This has severely limited the County’s ability to fund ongoing operation,
maintenance, building needs, repairs, updates and debt service for Pine Crest Nursing Home. The additional
$3,000,000/year levy has an estimated $85.14 tax impact per $100,000 of the equalized value of private property.
A “‘yes” vote indicates you agree with exceeding this limit by $3,000,000 each year (2024- 2033) to fund and/or subsidize
Pine Crest Nursing Home operations, maintenance, repairs, updates, and debt service.
A ““no” vote indicates you disagree with exceeding the levy limits.

Author Nubs Ashbeck explained the resolution referencing how and where he derived the amounts of the
referendum ask stating it may not be enough to fully fund Pine Crest, when asked. After discussions Supervisor
Boyd motioned to amend the referendum amount from $3M to $4.5 M over 10 years. Callahan seconded and
roll was called. Ayes: Anderson-Malm, Thiel, Friske, Boyd, DePasse, Callahan, Lemke, Meunier, Wickham,
Cummings, and Simon (11) Nays: Bialecki, McCrank, Osness, Wendorf, Ashbeck, Rusch, Detert, Hafeman, Miller,
Allen, and Hartwig (11) Motion to amend failed (11-11). Further discussion took place where there was concern
that we could not absorb another large loss in 2024 and that the referendum would not begin until 2025, if it
passed, and that if it failed, we would potentially have to close the facility to avoid the losses in 2024. M/S
Hartwig/Bialecki to amend the resolution to have a special election in 2023 at the earliest possible date. Clerk
Marlowe was asked to approximate when this election could take place and to estimate the cost to the county.
Marlowe estimated the election could occur around the middle of November and would cost roughly between
$25K-S30K stating $21,000 in election inspector wages alone. Motion to amend the election date failed by a
voice vote. After further lengthy discussions Wickham motioned to amend the resolution to include this final
paragraph: BE IT FURTHER RESOLVED, that the Lincoln County Board of Supervisors hereby stipulates that, if
the voters of Lincoln County approve the aforementioned binding referendum, that Lincoln County’s financial
obligations and responsibilities for Pine Crest Nursing Home will be covered fully by the amount approved by the
binding referendum, and the Lincoln County Board of Supervisors prohibits use of other Lincoln County tax levy
funds for any purpose associated with Pine Crest Nursing Home, including purposes currently funded by tax levy
dollars, for the duration of the time that the referendum funding is in effect. Chair Friske clarified with the help of
Corporation Counsel Johnson that this board could not bind future boards to such an obligation. Wickham’s
motion died due to a lack of a second. Supervisor Bialecki asked for a short recess. Without objection Friske
approved a five minute recess at 8:09 p.m. Chair Friske reconvened the board at 8:19 and proceeded to call the
question on the original motion to adopt the resolution reminding everyone that a yes vote would be in favor of an
April Referendum. Friske asked the clerk for a roll call. Ayes: Bialecki, Anderson-Malm, McCrank, Wendorf,
Ashbeck, Rusch, Hafeman, Allen, and Hartwig (9) Nayes: Osness, Thiel, Friske, Boyd, Detert, DePasse, Callahan,
Lemke, Miller, Meunier, Wickham, Cummings, and Simon (13) Motion to adopt resolution 2023-08-48 failed (9-
13).

3) Resolution 2023-08-49
Resolution Accepting and Expressing Gratitude to the Bierman Family Foundation, Inc for the Grant of $421,000
for Purchasing Ambulance Equipment
WHEREAS, Lincoln County Emergency Medical Services (EMS) Merrill and Tomahawk divisions were in collective
need of replacement and upgrades of five cardiac monitors, five Lucas devices, and three power stair chairs ; and



109

WHEREAS, the funding for the replacement and upgrade of this equipment and associated costs would have
come from Lincoln County funds, and
WHEREAS, a letter was sent to the Bierman Family Foundation, Inc. requesting grant funds to aid in the purchase
of the equipment and associated costs; and
WHEREAS, the Bierman Family Foundation, Inc. responded with a grant award of $421,000 to assist in the
purchase and upgrade of the equipment and associated costs for the Lincoln County EMS Merrill and Tomahawk
divisions.
NOW, THEREFORE BE IT RESOLVED, that on the behalf of the Citizens of Lincoln County, the Lincoln County Board
of Supervisors accepts and expresses sincere gratitude for the $421,000 grant award from the Bierman Family
Foundation, Inc. to be used to purchase five cardiac monitors, five Lucas devices, three power stair chairs and
associated costs for the Lincoln County EMS Merrill and Tomahawk divisions.

Dated: August 15, 2023

Authored by: Jesse Boyd

Co-Sponsored by: Law Enforcement, EMS, Judicial, and Emergency Management
Committee

Committee: Law Enforcement, EMS, Judicial, and Emergency Management

M/S: Cummings/DePasse to adopt resolution 2023-08-49. Motion carried on a voice vote.
4) Resolution 2023-08-50
Resolution to Designate Public Safety Answering Point (PSAP) for Lincoln County and Participate in the State of
Wisconsin Department of Military Affairs Next Generation 911 (NG911) Initiative

WHEREAS, 2019 Wisconsin Act 26 requires the Wisconsin Department of Military Affairs to provide grants to one
public safety answering point in each county that meet the eligibility criteria and grant purposes identified in Wis.
Admin. Code § DMA 2.05; and
WHEREAS, Wis. Admin. Code § DMA 2.03 requires that each county designate a public safety answering point as
the “designated public safety answering point” to be eligible to apply for grants in that county; and
WHEREAS, the designated public safety answering point for Lincoln County is the only public safety answering
point eligible to apply for grants for the life of the grant program in Lincoln County; and
WHEREAS, the Lincoln County’s PSAP is currently operating on antiquated and analog technology which has
resulted in the interruption of vital emergency communications leaving Lincoln County residents and visitors
vulnerable; and
WHEREAS, under Wisconsin State Statute 256.35(3s) the Wisconsin Department of Military Affairs (DMA), Office
of Emergency Communications (OEC) is providing the network necessary for public safety answering point to
implement and upgrade to NG911 services; and
WHEREAS, the Lincoln County PSAP Working Group (WG) which is made of an interagency effort between Lincoln
County’s Emergency Management, Sheriff’s Office, Information Technology, and Land Services has identified the
need to participate in NG911 initiative to upgrade the infrastructure and technology needed to provide secure
and reliable emergent communications to Lincoln County; and
NOW, THEREFORE BE IT RESOLVED, by the Lincoln County Board of Supervisors, that the Lincoln County Sheriff
Office Communications Center is hereby selected as the designated public service answering point for Lincoln
County; and
NOW, THEREFORE BE IT FURTHER RESOLVED, that by the Lincoln County Board of Supervisors approves the
Lincoln County Public Services Answering Point Working Group to
Enter into the NG911 Participation Agreement with the Wisconsin Department of Military Affairs, Office of
Emergency Communications to improve public safety for Lincoln County residents and visitors

Dated: 15 August 2023

Authored by: Don Friske

Co-Sponsored by: Jesse Boyd

Committee: LE, EM Judicial/EMS Committee Date Passed: August 9, 2023
Committee Vote: 5-0 Fiscal Impact: None

M/S: Anderson-Malm/Osness to adopt resolution 2023-08-50. Motion carried by a voice vote.
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5) Resolution 2023-08-51
Resolution to Authorize the Application of the
Public Service Answering Point Grant

WHEREAS, Lincoln County Sheriff’s Office operates Lincoln County’s only Public Service Answering Point (PSAP)
which is responsible for receiving all 911 calls and dispatching the nearest and most appropriate police, fire, or
medical services to emergencies or disorder; and

WHEREAS, the Lincoln County’s Public Service Answering Point (PSAP) Working Group (WG) has identified and
declared their intention to participate in the NG911

Participation Agreement with the Wisconsin Department of Military Affairs and Office of Emergency
Communications to increase the network and infrastructure at no cost to Lincoln County; and

WHEREAS, the State of Wisconsin Department of Military Affairs, Office of Emergency Communications has
released grant funding in association with NG911 called the PSAP Grant Program which allows counties and
municipal governments to upgrade and improve software, hardware, and peripherals utilized in 911 dispatch
centers to provide flawless emergency service to prevent the loss of life, limb, and property; and

WHEREAS, the PSAP Grant Program would afford Lincoln County to refit their Public Service Answering Point with
advanced computers, monitors, IP-based phones, base station radios, battery back-ups, and the peripherals
associated. Furthermore, allowing Lincoln County to meet the communication needs and services of the public;
deliver reliable, resilient, and redundant services to its 18 municipalities; and enable seamless integration with
NG911 creating a unified digital public safety communications ecosystem; and

WHEREAS, the participation in the PSAP Grant Program requires a 10% cost share/match requirement which the
Public Service Answering Point Working Group has estimated the entire proposed project to cost $409,359.04;
and

NOW, THEREFORE BE IT RESOLVED, that the Lincoln County Board of Supervisors, based on the recommendation
of the Public Service Answering Point

Working Group authorizes for the application of the Public Service Answering Point Grant not to exceed a cost
share/match of $40,935.90 and receive an award no greater than $368,423.14. The Lincoln County Board of
Supervisors authorizes the Director of Emergency Management to report of the Public Service Answering Point
Grant.

Dated: August 15,2023

Authored by: Angela Cummings

Co-Sponsored by: Julie DePasse

Committee: Finance and Insurance / Finance and Insurance

Committee Vote: 5-0/5-0 Date Passed: August 4" and 9%, 2023

Fiscal Impact: $40,935.90 in cost share/match; receive no greater than $368,423.14

Drafted by: Tyler Verhasselt, Director of Emergency Management

M/S: Thiel/Bialecki to adopt resolution 2023-08-51. Motion carried by a voice vote

B. 1) Ordinance 2023-07-742
AN ORDINANCE AMENDING THE GENERAL CODE OF THE COUNTY OF LINCOLN — CHAPTER 17, 17.1.12 AND
17.2.03, ZONING ORDINANCE AS A RESULT OF A COMPREHENSIVE PLAN AMENDMENT AND REZONING PETITION
BY JOHN AND DIANE BLAUBACH FOR PROPERTY IN THE TOWN OF BRADLEY
The County Board of Supervisors of Lincoln County, Wisconsin, does hereby ordain: Chapter 17.1.12, Lincoln
County Code and the Planned Land Use Map of the Lincoln County Comprehensive Plan shall be amended to
change the planned land use category for property located in Section 16, T35N-R6E, in the Town of Bradley, tax
pin# 00435061639996, from Non-Residential (Planned Business) to Rural/Environmental (Rural Lands).
AND
Chapter 17.2.03, Lincoln County Code, is amended such that property located in Section 16, T35N-R6E, in the
Town of Bradley, tax pin# 00435061639996, will be rezoned from Planned
Business (PB) to Rural Lands-2 (RL2) zoning district.
Any areas designated as Wetlands on the Wisconsin Wetland Inventory Map will not be rezoned to upland.
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This ordinance shall take effect following its passage and posting.
Dated: 8/15/23

Authored by: Marty Lemke

Co-Sponsored by: William Bialecki

Committee: Land Services Committee

Committee Vote: 5-0 Date Passed: 7/13/23
Fiscal Impact: None

Drafted by: Mike Huth (Land Service Administrator- Zoning Program Manager
M/S: Wickham/Simon to adopt ordinance 2023-08-742. Motion carried by voice.
11. Report of Claims - None.
12. M/S Osness/DePasse to approve the mileage and per diem for this meeting. Motion carried by a voice.

13. Next County Board Meeting: Tuesday, September 19, 2023 at 6:00 p.m. at the Lincoln County Service Center,

801 N Sales Sreet, Room 257, Merrill, W1 54452,
14. The meeting adjourned at 8:26 p.m.

STATE OF WISCONSIN)
) SS
COUNTY OF LINCOLN)

I, Christopher Marlowe, County Clerk in and
for Lincoln County, Wisconsin do hereby
certify the within and foregoing is a true and
accurate recital of all proceedings by and
before the Board of Supervisors at their
regular meeting, August 15, 2023

Christopher Marlowe, County Clerk



LINCOLN COUNTY

YEAR TO DATE EXPENDITURE REPORT

FOR 2023 08

0010 GENERAL FUND

00 NON-DEPARTMENTAL

10 COUNTY BOARD

20 ADMINISTRATIVE PERSONNEL
21 CORPORATION COUNSEL

22 FINANCE DEPARTMENT

23 COUNTY CLERK

24 TREASURERS DEPARTMENT

25 INFORMATION TECHNOLOGY
26 MAINTENANCE DEPARTMENT
27 VETERANS DEPARTMENT

30 CLERK OF COURTS

31 CIRCUIT COURT (PROBATE)
32 FAMILY COURT COMMISSIONER
33 DISTRICT ATTORNEYS OFFICE
41 LAND SERVICES DEPARTMENT
43 REGISTER OF DEEDS

44 UW EXTENSION

50 SHERIFFS DEPARTMENT

51 CORONERS DEPARTMENT

52 EMERGENCY MANAGEMENT

60 CHILD SUPPORT

TOTAL GENERAL FUND

0020 COUNTY ROADS FUND
00 NON-DEPARTMENTAL

TOTAL COUNTY ROADS FUND

0021 JAIL ASSESSMENT FUND

00 NON-DEPARTMENTAL

TOTAL JAIL ASSESSMENT FUND

0022 EMERGENCY MEDICAL FUND)

Report generated: 09/01/2023 10:57
User: Ssamantha.Fenske
Program ID: glytdbud

ORIGINAL
APPROP

1,331,514
2,424,559
234,585
203,595
535,111
208,795
178,580
874,001
1,800,683
172,946
563,697
354,806
47,050
334,702
1,221,575
257,301
45,000
8,217,413
135,390
67,807
300,391

19,509,501

4,233,331
4,233,331

35,000
35,000

REVISED
BUDGET

1,331,514
2,424,559
234,585
203,595
535,111
208,795
178,580
874,001
2,078,351
188,422
570,291
354,806
47,261
334,702
1,290,254
257,301
54,932
8,566,845
135,390
67,807
300,391

20,237,493

4,262,549
4,262,549

35,000
35,000

YTD EXPENDED

1,269,177.
1,719,191.
118,827.
118,296.
367,344.
167,446.
109,524.
609,790.
1,100,209.
109,400.
349,613.
225,057.
22,600.
217,678.
646,901.
143,156.
20,458.
5,223,472.
48,292.
28,388.
176,309.

12,791,137.

2,151,629.
2,151,629.

94
94

.00
.00

575,546.
292,614.
15,770.
11,245.
42,847.
17,558.
13,086.
37,506.
96,516.
12,121.
36,730.
21,423.
18.
25,394,
72,588.
14,484.
172.
529,163.
2,488.
5,439.
19,546.

1,842,262.

8,539.
8,539.

MTD EXPENDED

86
86

.00
.00

ENCUMBRANCES

.00
.00

.00
.00

AVAILABLE
BUDGET

62,336.
705,367.
115,757.

85,299.
167,766.

41,348.

69,055.
264,210.
978,141.

79,021.
220,677.
129,748.

24,660.
117,023.
643,352.
114,144.

34,473.

3,343,372.

87,097.

39,418.
124,081.

7,446,355.

2,110,919.
2,110,919.

35,000.
35,000.

06
06

00
00

Page
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50.
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LINCOLN COUNTY
YEAR TO DATE EXPENDITURE REPORT

FOR 2023 08
ORIGINAL REVISED AVAILABLE PCT

0022 EMERGENCY MEDICAL FUND APPROP BUDGET YTD EXPENDED MTD EXPENDED ENCUMBRANCES BUDGET USED

00 NON-DEPARTMENTAL 2,241,919 2,241,919 1,229,624.15 108,070.59 .00 1,012,294.85 54.8%
TOTAL EMERGENCY MEDICAL FUND 2,241,919 2,241,919 1,229,624.15 108,070.59 .00 1,012,294.85 54.8%

0023 HEALTH DEPARTMENT FUND|

00 NON-DEPARTMENTAL 1,203,177 1,203,177 796,014 .47 204,733.86 .00 407,162.53 66.2%
TOTAL HEALTH DEPARTMENT FUND 1,203,177 1,203,177 796,014.47 204,733.86 .00 407,162.53 66.2%

0024 SOCIAL SERVICES FUND

00 NON-DEPARTMENTAL 3,513,236 3,555,100 2,162,073.04 154,593.82 .00 1,393,026.96 60.8%
TOTAL SOCIAL SERVICES FUND 3,513,236 3,555,100 2,162,073.04 154,593.82 .00 1,393,026.96 60.8%

0029 AMERICAN RESCUE PLAN FUND

00 NON-DEPARTMENTAL 0 0 1,071,890.89 4,800.00 .00 -1,071,890.89 100.0%
TOTAL AMERICAN RESCUE PLAN FUND 0 0 1,071,890.89 4,800.00 .00 -1,071,890.89 100.0%

0030 DEBT SERVICE FUND

00 NON-DEPARTMENTAL 1,637,860 1,637,860 1,068,405.00 .00 .00 569,455.00 65.2%
TOTAL DEBT SERVICE FUND 1,637,860 1,637,860 1,068,405.00 .00 .00 569,455.00 65.2%

0050 DOG LICENSE FUND|

00 NON-DEPARTMENTAL 29,500 29,500 635.14 .00 .00 28,864.86 2.2%
TOTAL DOG LICENSE FUND 29,500 29,500 635.14 .00 .00 28,864.86 2.2%

0051 SEC 125 BENEFIT FUND]

Report generated: 09/01/2023 10:57 Page 2

User: Ssamantha.Fenske
Program ID: glytdbud



LINCOLN COUNTY

YEAR TO DATE EXPENDITURE REPORT

FOR 2023 08

0051 SEC 125 BENEFIT FUND

00 NON-DEPARTMENTAL

TOTAL SEC 125 BENEFIT FUND

0060 SOLID WASTE FUND
00 NON-DEPARTMENTAL

TOTAL SOLID WASTE FUND

0062 FORESTRY]
00 NON-DEPARTMENTAL

TOTAL FORESTRY

0070 HIGHWAY FUND
00 NON-DEPARTMENTAL

TOTAL HIGHWAY FUND

0071 SELF FUNDED HEALTH INSURANCE
00 NON-DEPARTMENTAL

TOTAL SELF FUNDED HEALTH INSURANC

GRAND TOTAL

Report generated: 09/01/2023 10:57
User: Ssamantha.Fenske
Program ID: glytdbud

ORIGINAL
APPROP

0
0

2,086,955
2,086,955

1,510,601
1,510,601

9,709,275
9,709,275

45,710,355

** END OF REPORT - Generated by Samantha Fenske **

REVISED
BUDGET

2,086,955
2,086,955

1,510,601
1,510,601

9,709,275
9,709,275

46,509,429

YTD EXPENDED

565.95
565.95

852,608.82
852,608.82

1,302,580.61
1,302,580.61

5,713,753.62
5,713,753.62

2,460,979.82
2,460,979.82

31,601,899.23

49,865
49,865

587,001.
587,001.

1,148,485
1,148,485

3,386.
3,386.

4,111,740.

MTD EXPENDED

.00
.00

.69
.69

98
98

.62
.62

65
65

14

ENCUMBRANCES

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00

% Mmunis

AVAILABLE PCT
BUDGET USED
-565.95 100.0%
-565.95 100.0%

1,234,346.18 40.9%
1,234,346.18 40.9%
208,020.39 86.2%
208,020.39  86.2%
3,995,521.38 58.8%
3,995,521.38 58.8%
-2,460,979.82 100.0%
-2,460,979.82 100.0%
14,907,529.77 67.9%
Page 3

o . atylererp solution



LINCOLN COUNTY
FINANCE AND INSURANCE COMMITTEE
PRELIMINARY 2024 BUDGET - TAX LEVY

SEPTEMBER 19, 2023 CURRENTLY
PROPOSED  PERCENT DOLLAR
2023 2024 CHANGE CHANGE
TAX LEVY TAXLEVY  FROM 2023 FROM 2023
NONDEPARTMENTAL (5,288,693) (5,233,812) -1.04% 54,881
COUNTY BOARD CHAIR 29,588 30,451 2.92% 863
BOARD COMMITTEES 183,419 179,523 -2.12% (3,896)
*  PUBLIC LIBRARIES 678,207 691,515 1.96% 13,308
HUMANE SOCIETY 41,000 41,000 0.00% -
ECONOMIC DEVELOPMENT - - 0.00% -
NORTH CENTRAL HEALTH CARE 1,040,853 1,058,854 1.73% 18,001
NCCAP 8,000 8,000 0.00% -
WISCONSIN VALLEY LIBRARY 4,177 4,177 0.00% -
ADRC-CW 149,466 439,315 193.92% 289,849
ADMINISTRATION 234,585 234,325 -0.11% (260)
CORP COUNSEL 194,595 199,509 2.53% 4,914
FINANCE 535,011 535,167 0.03% 156
COUNTY CLERK 176,545 209,134 18.46% 32,589
TREASURER 178,550 186,797 4.62% 8,247
INFORMATION TECHNOLOGY 767,776 756,034 -1.53% (11,742)
MAINTENANCE 1,408,383 1,455,062 3.31% 46,679
VETERANS 162,946 172,033 5.58% 9,087
CLERK OF COURTS 265,610 272,768 2.69% 7,158
CIRCUIT COURT 266,388 266,811 0.16% 423
FAMILY COURT COMMISSIONER 30,100 28,839 -4.19% (1,261)
DISTRICT ATTORNEY 240,194 279,596 16.40% 39,402
VICTIM WITNESS 49,264 49,449 0.38% 185
LAND SERVICES 728,675 709,498 -2.63% (19,177)
REGISTER OF DEEDS 14,296 - -100.00% (14,296)
UW EXTENSION 45,000 45,000 0.00% -
SHERIFF'S OFFICE 6,594,872 6,187,952 -6.17% (406,920)
CORONER 58,390 61,487 5.30% 3,097
EMERGENCY MANAGEMENT 18,506 36,049 94.80% 17,543
CHILD SUPPORT 29,518 29,518 0.00% -
ROADS FUND 2,686,753 2,740,488 2.00% 53,735
* 82.08 TOWN CULVERT AID 34,000 111,000 226.47% 77,000
*  EMERGENCY MEDICAL 1,200,919 1,504,744 25.30% 303,825
HEALTH DEPARTMENT 563,054 563,054 0.00% -
SOCIAL SERVICES 777,257 777,257 0.00% -
*  DEBT SERVICE 1,005,850 1,027,550 2.16% 21,700
PINE CREST
15,113,054 15,658,144 3.61% 545,090

2023 OPERATING LEVY 12,194,078
CURRENT 2024 OPERATING LEVY 12,323,335
2024 ESTIMATED OPERATIONAL LEVY LIMIT 12,323,335

VARIANCE (0)

*  NOT INCLUDED IN OPERATING TAX LEVY CALCULATION
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STATE OF WISCONSIN )
) sS
COUNTY OF LINCOLN )

| hereby certify that this
resolution/ordinance

is a true and correct copy of a
resolution/ordinance adopted
by the Lincoln County Board of
Supervisors on:

Christopher J. Marlowe
Lincoln County Clerk

Resolution 2023-09-53

RESOLUTION APPROVING THE DIRECTOR OF EMERGENCY
MANAGEMENT POSITION FROM PART-TIME TO FULL-TIME

WHEREAS, the powers and duties of the Director of Emergency Management are established
through Wisconsin State Statutes under Chapter 323; and

WHEREAS, those responsibilities include but are not limited to provide Emergency
Management services to Lincoln County in a manner that is effective and efficient and serves
the needs of the community; to plan, develop, implement and administer Emergency
Management, Superfund Amendment Reauthorization Act (SARA), Emergency Planning and
Community Right-to-Know Act (EPCRA) programs, administer Emergency Communications
programs for Lincoln County and to provide responsive, courteous and efficient service to
County residents and the general public; and

WHEREAS, Lincoln County’s Director of Emergency Management (EM) is a 24 hour per week
salaried position that is on-call 24/7; and

WHEREAS, funding for this position consists of:

e EMPG is a federal grant that will reimburse up to 50% of the award amount which for
Lincoln County is around $76,000. Thus the available funds reimbursable to the
county is approximately $38,000 annually. However, Lincoln County has held a part
time position in the EM role and has not utilized that allocation to its fullest;

e EPCRA grant is a reimbursement amount that can be used to offset our EMPG match
requirement. That has remained consistent of $8,017.

e Tax Levy covers the remaining balance; and

WHEREAS, since being placed in a temporary full time assignment, the current Director of EM
has been able to identify additional sources of funding to support county operations resulting
in potential cost savings; identify gaps in services internally and externally within our county
and has been communicating and developing plans with stakeholders to become congruent
with the remainder of the state’s continuity of services, improving safety to our employees and
community; and

WHEREAS, the Administrative Coordinator has identified additional supports that could be
included in the job description that address county wide internal and external safety.

NOW, THEREFORE BE IT RESOLVED, that the Lincoln County Board of Supervisors recognize the
importance of the need for Emergency Management Services in Lincoln County and approves
the position of the Director of Emergency Management to a full-time position

Dated: September 19, 2023

Authored by: Don Friske, District 9 Supervisor
Co-Sponsored by: Jesse Boyd, District10 Supervisor
Laurie Thiel, District 8 Supervisor

Committee: Law Enforcement/EM/Judicial/Emergency Management

Committee Vote: 4-0 Date Passed: August9, 2023
Committee: Administrative & Legislative
Committee Vote: 6-0

Committee: Finance

Committee Vote: 5-0 Date Passed: September 8, 2023

Fiscal Impact: For 2024, the impact is $16,583 to $44,495 of tax levy based on whether the person in the
position takes our health insurance

Date Passed: September 6, 2023



Motion By:

Second By:

Dist.| Supervisor |Y [N | Abs
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Resolution 2023-09-54
Approving Conveyance of Real Estate

NOW, THEREFORE BE IT RESOLVED, by the Lincoln County Board of Supervisors
duly assembled this 19™ day of September, 2023 that the following conveyance of
real estate be made by the County Clerk on behalf of Lincoln County, be and same
are hereby ratified, confirmed, and approved:

Purchaser Description Amount
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STATE OF WISCONSIN )
) SS
COUNTY OF LINCOLN )

I hereby certify that this
resolution/ordinance

is a true and correct copy of a
resolution/ordinance adopted
by the Lincoln County Board of
Supervisors on:

Christopher J. Marlowe
Lincoln County Clerk

Albert Reinke

N7096 Grundy Rd $103,000.00

Part of the Northwest Quarter of the Southwest Quarter (NW % SW %),
Section One (1), Township Thirty-three (33) North, Range Seven (7) East, described as
follows:
Commencing at the Northwest corner of said section, being the POINT OF BEGINNING;
thence South 313 feet to a point; thence East 696 feet to a point; thence North 313 feet to
a point; thence West 696 feet to the point of beginning.
Town of Birch, Lincoln County, Wisconsin
P.I.N. 002-3307-013-9993

Francis Radtke

N11470 Tannery Rd $27,600.00

A parcel of land in the Northwest Quarter of the Southwest Quarter (NW %
SW %), of Section Nine (9), in Township Thirty-five (35) North, Range Six (6) East, Town of
Bradley, Lincoln County, Wisconsin, more particularly described as follows:

Commencing at the referenced West Quarter (W %) Corner as established by Timberland
Surveyors; thence S 0° 41’ E a distance of 280 feet to a point 290 feet South of the
centerline of U.S. Hwy 8; thence N 88° 56’ E a distance of 33 feet to an iron pipe on the
Easterly boundary of Tannery Road and the POINT OF BEGINNING; thence S 0° 56’ E along
the East boundary of Tannery Road a distance of 208 feet to an iron pipe; thence N 88° 56’
E a distance of 190 feet to an iron pipe; thence N 0° 56’ W a distance of 208 feet to an iron
pipe; thence S 88° 56" W a distance of 190 feet to the point of beginning.

EXCEPTING any and all highways, rights-of-way and/or easements.

P.I.N. 004-3506-093-9989

AND

A parcel of land in the Northwest Quarter of the Southwest Quarter (NW % SW %), Section
Nine (9), Township Thirty-five (35) North, Range Six(6) East, Town of Bradley, Lincoln
County, Wisconsin more particularly described as follows:

Commencing at the West Quarter (W %) of Section Nine (9), as recorded by the Wisconsin
Department of Transportation, 9.5 feet North of the intersection of County Highway Y and
U.S. Hwy 8; thence Southerly along the West line of Section Nine (9) a distance of 69.5 feet
to a point; thence Easterly along the South right of way line of U.S. Hwy 8 a distance of 413
feet to an iron pipe; thence Southerly parallel with the West line of Section Nine (9), a
distance of 230 feet to an iron pipe marking the POINT OF BEGINNING; thence continuing
same course and bearing a distance of 208 feet; thence Westerly parallel with the South
right of way line of U.S. Hwy 8 a distance of 190 feet; thence Northerly parallel with the
West line of Section Nine (9) a distance of 208 feet; thence Easterly parallel with the South
right of way line of U.S. Hwy 8 a distance of 190 feet to the POINT OF BEGINNING.

P.I.N. 004-3506-093-9987



Purchaser Description Amount

Judith Bauman/Maney Farm Trust
$55,200.00
The North One-half (N % ) of the Northeast Quarter of the Northeast Quarter (NE % NE %), of Section
Twenty-six (26), Township Thirty-four (34) North, Range Six (6) East, Town of Bradley, Lincoln County, Wisconsin.
Subject to an easement for telephone and electrical power lines
EXCEPTING highway
P.I.N. 004-3406-261-9999

Christopher & Charissa Goral
$30,050.00
The Southeast Quarter of the Southwest Quarter (SE % SW %), Section Twenty-seven (27), Township
Thirty-four (34) North, Range Six (6) East, Town of Bradley, Lincoln County, Wisconsin.

Together with a non-exclusive easement over the Northwest Quarter of the Southwest Quarter (NW % SW %), Section
Twenty-seven (27), Township Thirty-four (34) North, Range Six (6) East, Along and over the East-West existing logging
road for ingress, egress and utilities to County Road E, as described in the deed recorded as Document Number 391556
and a continuation of such logging road Easterly to the East line of the Northwest Quarter of the Southwest Quarter (NW
% SW %)

P.I.N. 004-3406-273-9996

Rob Frank
N2002 Elm Grove Rd $17,100.00
Part of the Southwest Quarter of the Northwest Quarter (SW % NW %) of Section Eight (8), Township
Thirty-one (31) North, Range Five (5) East, Town of Corning, Lincoln County, Wisconsin, more particularly described as
follows;
Commencing at the point of intersection of the North line of the Southwest Quarter of the Northwest Quarter (SW % NW
%) and the East line of EIm Grove Road; thence South along said East line of EIm Grove Road Two (2) rods to the South
line of an easement described in a warranty deed dated October 23, 1990 and recorded in Volume 469 of Records, Page
40, Lincoln County Registry, as Document number 311185, THE POINT OF BEGINNING; thence South along the East line
of ElIm Grove Road 208 feet; thence East 624 feet parallel with the South line of said easement; thence North 208 feet to
the South line of said easement; thence West along the South line of said easement to the place of beginning.

ALSO INCLUDING any right, title or interest in said two (2) rod wide easement along the entire North line of said
Southwest Quarter of the Northwest Quarter (SW % NW %), together with the easements, well and water rights
described in a certain warranty deed recorded September 13, 1957, in Volume 199 of Deeds, on Page 513 of Lincoln
County Registry as Document number 177221.

P.I.N. 006-3105-082-9995

Jennifer Schmidt
N113 Hilly Rd $17,010.00
The South Two Hundred Fifty-two (252) feet of the East Six Hundred Ninety-one (691) feet of the
Southeast Quarter of the Southwest Quarter (SE % SW %) of Section Thirty-one (31), Township Thirty-one (31) North,
Range Six (6) East, Town of Corning, Lincoln County, Wisconsin; Subject to established roads and easements.
P.I.N. 006-3106-313-9994



Purchaser Description Amount
Oskar Otto Werner
$32,150.00

Part of the Northwest Quarter of the Northeast Quarter (NW % NE %) Section 16, Township 34
North, Range 8 East, described as follows:
Commencing at the North Quarter (N %) Corner of said Section 16; thence S 1°59’ W 801.7’; thence S 88° 09’ E
120’; thence N 1°59’ E 801.7’; thence N 88°09 W 120’ to the place of beginning. Town of Harrison, Lincoln County,
Wisconsin.
(aka Lot 17 of the unrecorded Nottingham Forest Plat)
Also including the land between the meander line and Squire Lake.

Also the right to use the roadway for ingress and egress across said property along with others, to and from
Pickeral Lake Road.
P.I.N. 010-3408-162-9982

Darrell Osypowski
$21,500.00

The East Ten (10) acres of the Northeast Quarter of the Southeast Quarter (NE % SE %), Section
Thirty-one (31), Township Thirty-three (33) North, Range Six (6) East, Town of Rock Falls, Lincoln County,
Wisconsin.
P.I.N. 018-3306-314-9995
AND
The East Twenty (20’) feet of the West Forty-nine point Four (49.4’) feet of the Southwest Quarter of the
Northwest Quarter (SW % NW %) Section Thirty-two (32), Township Thirty-three (33) North, Range Six (6) East,
Town of Rock Falls, Lincoln County, Wisconsin.
P.I.N. 018-3306-322-9990
AND
The West 49.4" of the Southwest Quarter of the Northwest Quarter (SW % NW %), Section Thirty-two (32),
Township Thirty-three (33) North, Range Six (6) East, Town of Rock Falls, Lincoln County, Wisconsin. EXCEPT the
East 20’ thereof.
P.I.N. 018-3306-322-9991
AND
The East 20’ of the West 49.4’ of the Northwest Quarter of the Northwest Quarter (NW % NW %), Section Thirty-
two (32), Township Thirty-three (33) North, Range Six (6) East, Town of Rock Falls, Lincoln County, Wisconsin.
P.I.N. 018-3306-322-9992
AND
The West 49.4" of the Northwest Quarter of the Northwest Quarter (NW¥% NW %), Section Thirty-two (32),
Township Thirty-three (33) North, Range Six (6) East, Town of Rock Falls, Lincoln County, Wisconsin. EXCEPT the
East 20’ thereof.
P.I.N. 018-3306-322-9993

Todd Mattson
N5359 State Rd 17 $41,700.00
Lots Two (2), Eight (8), Nine (9) and all that part of Lot Ten (10) which lies Northeasterly of an
extension of the Northeasterly line of Lot One (1) extended Northwesterly to the Southerly boundary line of
Prairie Avenue, All in Block Two (2) Original Plat of Gleason, and the vacated Alley adjacent to said lots, Town of
Russell, Lincoln County, Wisconsin.
P.I.N. 020-3308-284-9937
AND



Purchaser Description Amount

Lots Three (3) and Four (4), Block Two (2) Original Plat of Gleason, and the Southerly Half (S ¥5) of
the vacated alley lying Northerly and Contiguous to said lots, Town of Russell, Lincoln County, Wisconsin.
P.I.N. 020-3308-284-9936
AND

Lots Six (6) and Seven (7), Block Two (2) Original Plat of Gleason, and the Northerly Half (N %) of
the vacated alley lying Southerly and Contiguous to said lots, Town of Russell, Lincoln County, Wisconsin.
P.I.N. 020-3308-284-9934

John and Amanda Hines
1340 E King Rd $21,000.00
Lot Twenty-two (22) of the Sunset Boulevard Second (2nd) Addition to the City of Tomahawk, City
of Tomahawk, Lincoln County, Wisconsin.
EXCEPT any and all matters relating to flooding and/or flowage rights.
P.I.N. 286-3506-352-0062

Patricia Bradamore

W7760 Anchor Bay Ln $69,113.00

All that part of Lot Seventeen (17) of the Subdivision of Billby’s Diamond Acres, Town of
Tomahawk, Lincoln County, Wisconsin, described as follows:
Commencing at the Southwest corner of said Lot Seventeen (17) at the East edge of the road marked by an iron
pipe; thence running East along the South line of Lot Seventeen (17) a distance of 150 feet to a point marked by an
iron pipe, the PLACE OF BEGINNING; thence running West along the South line of said Lot Seventeen (17) a
distance of 150 feet to the Southwest corner of Lot Seventeen (17) marked by an iron pipe located on the East
edge of the road; thence running North along the West line of Lot Seventeen (17) a distance of 60 feet to the
Northwest corner of the lot marked by an iron pipe; thence running East along the North line of lot Seventeen (17)
a distance of 150 feet to a point marked by an iron pipe; thence running South to the place of beginning.
P.I.N. 030-3405-114-9955

BSM Hunting Club LLC
$10,152.00
The North One-Half (N %) of the North One-Half (N %) of the Northeast Quarter of the Southwest
Quarter (NE % SW %), Section Seventeen (17), Township Thirty-four (34) North, Range Five (5) East, Town of
Tomahawk, Lincoln County, Wisconsin.
P.I.N. 030-3405-173-9999

Dated: September 19, 2023

Authored by: William Bialecki

Co-Sponsored by: Kenneth Wickham

Committee: Forestry, Land and Parks

Committee Vote: All Ayes Date Passed: August 14, 2023
Fiscal Impact: Unknown

Drafted by: Dean Bowe, Forest Administrator
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STATE OF WISCONSIN )
) sS
COUNTY OF LINCOLN )

| hereby certify that this
resolution/ordinance

is a true and correct copy of a
resolution/ordinance adopted
by the Lincoln County Board of
Supervisors on:

Christopher J. Marlowe
Lincoln County Clerk

Resolution 2023-09-55

TO APPROVE THE 2024 LINCOLN COUNTY FOREST ANNUAL
WORK PLAN

WHEREAS, Lincoln County has lands enrolled in the Wisconsin County Forest Land Program
commonly referred to as the Lincoln County Forest; and

WHEREAS, Wis. State Statute 28.11(5) (b) and Wisconsin Administrative Code 47.70 (4) (f)
requires an annual work plan to be approved by the Lincoln County Board of Supervisors to be
eligible for the County Forest Administration Grant; and

WHEREAS, the Lincoln County Forestry, Land and Parks Committee reviewed and approved the
2024 County Forest Annual Work Plan to supplement the Fifteen-Year Lincoln County Forest
Comprehensive Land Use Plan as a way to help prioritize projects and emphasis the current
needs of the County Forest and Recreational System.

NOW, THEREFORE BE IT RESOLVED, the Lincoln County Board of Supervisors does hereby
ordain and resolve to approve and adopt the 2024 Lincoln County Forest Annual Work Plan.

BE IT FURTHER RESOLVED, that the 2024 Lincoln County Forest Annual Work Plan will be
included as an amendment to the Fifteen-Year Lincoln County Forest Comprehensive Land Use
Plan.

AND BE IT FURTHER RESOLVED, that the approved Annual Work Plan be forwarded to the
Department of Natural Resources for their acceptance.

Dated: September 17, 2023

Authored by: Kenneth Wickham

Co-Sponsored by: Greg Hartwig

Committee: Forestry, Land and Parks

Committee Vote: All Ayes Date Passed: September 11, 2023
Fiscal Impact: Loss of approximately $60,000.00 of State grant funds if not approved.

Drafted by: Dean Bowe, Forest Administrator



LINCOLN COUNTY FOREST
ANNUAL WORK PLAN 2024

TO: THE LINCOLN COUNTY FORESTRY, LAND AND PARKS DEPARTMENT
COMMITTEE AND HONORABLE SUPERVISORS OF THE LINCOLN COUNTY
BOARD

Following is the proposed Lincoln County Forest work plan for the year 2024. The
plan gives direction and meaning to the proposed County Forest budget. The plan
further defines and supplements the Fifteen-Year Comprehensive Land Use Plan and
emphasizes the current needs of the County Forest and Recreational System.

TIMBER HARVEST

Timber harvests are not only important for the economic well-being of Lincoln County, but
for the health and vigor of the forest. This includes all aspects of the forest; wildlife,
watershed protection, air quality, recreation, and other noncommercial values. Professional
implementation of proper forest management and harvest techniques is essential. The
timber management goal is to produce a sustained yield of forest products by scheduling
timber sales to achieve the average annual allowable cut. Compartment reconnaissance
information from the Wisconsin Forest Inventory and Reporting System (WisFIRS) and field
proofing will be used to determine stands where timber harvesting is needed. When
harvesting in these stands takes place, inspections and reports will be filed as needed and
as required by Sustainable Forestry Initiative (SFI) and Forest Stewardship Council (FSC)
Forest Certification. The Lincoln County Forest became SFI certified in March of 2005 and
FSC certified in July of 2007. Lincoln County Forest plans to offer for sale approximately
1,900 acres for harvest in the following timber types in 2024

Northern Hardwoods 900 Acres
Aspen 800 Acres
Red Pine 100 Acres

Other Types as Needed 100 Acres

Information about what timber sale establishment activities are occurring may be obtained
by contacting the Lincoln County Forestry Office, Lincoln County Service Center, 801 N.
Sales Street, Suite 106, Merrill, Wisconsin 54452, Phone (715) 539-1034.

DESIRED FUTURE CONDITION OF FOREST

Lincoln County will maintain the current cover types in similar acreages. Changes in cover
type acreages may occur over time due to natural succession or conversion in areas
where it makes sense economically and ecologically. Aspen, white birch, jack pine,
swamp conifer and red oak are timber types whose acreage is decreasing across the
landscape. These decreases are largely due to fire suppression and/or an emphasis on
managing for shade tolerant, later successional species on other forest ownerships.

These types and associated species are important to wildlife, the timber industry, and the
ecology and diversity of the forest. When possible, early successional cover types will be
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maintained with consideration being given to aesthetics, recreation, and other multiple-use
values that the forest provides, along with the costs and logistics of maintaining these
cover types. The management and planning of forest structure will target goals defined in
the attached Report 207 for the desired future condition of the Lincoln County Forest.

REFORESTATION
A. Site Preparation: 50 Acres (Brush Raking & Patch Scarification)
B. Aspen Regeneration: 800 Acres
C. Plantings: 65 Acres red pine
D. White Birch Regeneration: 10 Acres
E. Survival Checks 195 Acres

TIMBER STAND IMPROVEMENT
Release: Spruce and Pine release 10 Acres
COUNTY FOREST ROADS

Total Miles approved: 27.25

Maintenance will be done as needed on County Forest Roads.
Culvert replacement schedule is being implemented based on priority.
Continue roadside brushing and ditch improvement work.

LAND ACQUISITION
On Going
Explore trade possibilities or purchase of private interior properties as they arise.
Use Stewardship Program to cost share land acquisition projects.

SURVEYING

As Required
Work with County Surveyor as needed.

FOREST PROTECTION

On Going
A. Implement Gypsy Moth, Oak Wilt and HRD Plan.

B. Monitor Pine Root Collar Weevil, Jack Pine Budworm, armillaria root rot, and
pockets of oak decline. Watch for signs of Emerald Ash Borer activity, oak wilt, oak
and red pine pocket decline.

C. Control exotic invasive plant species such as garlic mustard and glossy buckthorn.
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D. Educate user groups on invasive species.

FISH AND WILDLIFE PROJECTS

County Conservation:

A. Improve forest access roads for hunting, trapping and fishing.
B. Continue roadside brushing on roads in New Wood.
C. Continue to complete wildlife habitat enhancement projects of merit.

Wildlife Habitat

A. Forest Openings Maintenance and Improvements, including mowing hunter walking
trails in conjunction with openings. Long term goal is to prioritize and better manage
forest openings.

Any combination of release; tag alder, oak or green cover.
Release cutting: oak or green cover.

Alder shearing if winter conditions are favorable.

Hunter parking lots/access improvement.

Site prep. For early successional species such as oak and birch.

@ m m O O W

. Any other meritorious fish and wildlife projects.

RECREATION AREAS

A. Recreation Trails: On-going programs (Snowmobile, ATV, Cross Country Ski,
Snowshoe, Ice Age, Horse, & Mountain Bike Trails. Explore ATV Trail development
in the Somo Area. Continue improvements to X-C ski, bike and horse trails with
RTA Grant Funding.

B. Parks & Campgrounds: Maintenance as needed at all parks and campgrounds.

Make site improvements and install new wells at Otter Lake and New Wood
campgrounds. Install woodchips in New Wood Park and Tug Lake playgrounds.

C. Boat Landings: On-going improvements to lake access.

D. Other: Implement Lincoln County Forest 15 Year Comprehensive Land Use Plan
and 5-Year Recreation Plan.

FOREST CERTIFICATION

Implement SFl and FSC standards and procedures.



Continue to complete Environmental and Social Risk Assessment for every pesticide

application with a specific chemical.

Implement additional documentation for Best Management Practices for Water Quality

in Timber Sale Cutting Notice Form 2460. Review BMPs when sale becomes active.

Maintain chain of custody information in timber sale contract and on haul tickets

BUILDING AND GROUNDS

A. Forestry Department Facilities: On Going Maintenance

r o Mmoo w»

Equipment: Repair or Acquire as Needed

SPECIAL PROJECTS, GRANTS, AND FUNDING

Ruffed Grouse Society

Turkey Stamp

Woodcock Initiative

Snowmobile and ATV Rehabilitation/Development Funding
Recreational Trails Grant

Sustainable Forestry Grant

Lumberjack RC&D

Acquisition and Development of Local Parks Grant

Annual Work Plan approved this 11th day of September, 2023 by the
Lincoln County Forestry, Land and Parks Department Committee.

William Bialecki, Chairman

. R lbel

Norbert Ashbeck, Vice Chair

Greg Hartwig, Secretary

K A Wik harn)

Kenneth Wickham
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Don Wendorf




Motion By: Resolution 2023-9-56
Second By: . . . .
Resolution Creating An Opioid Settlement Task Force
Dist.| Supervisor |Y [N | Abs
1 |Bialecki
2 |anderson-Malm WHEREAS, the County Board of Supervisors previously authorized the County to enter into
3 McCrank an engagement agreement with von Briesen & Roper, s.c., Crueger Dickinson LLC and
4 |Osness Simmons Hanly Conroy LLC (the “Law Firms”) to pursue litigation against certain
5 hendorf manufacturers, distributors, and retailers of opioid pharmaceuticals (the “Opioid
6 |Ashbeck Defendants”) in an effort to hold the Opioid Defendants financially responsible for the
7 |Rusch County’s expenditure of vast money and resources to combat the opioid epidemic;
8 [Thiel ' , .
9 |Friske WHEREAS, on March 21, 2023, Lincoln County Board of Supervisors approved Resolution
10 |Boyd 2023-03-14 Authorizing Lincoln County to Enter Into the Settlement Agreements with Teva
11 Detert Pharmaceutical Industries Ltd., Allergan Finance, LLC, Walgreen Co., Walmart, Inc., CVS
12 |DePasse Health Corporation and CVS Pharmacy, Inc., Agree to the Terms of the Addendum to the
13 [Callahan MOU Allocating Settlement Proceeds, and Authorize Entry Into the MOU with the Attorney
14 |Hafernan General resolution the behalf of the County, the Law Firms filed a lawsuit against the
15 | emke Opioid Defendants;
16 |Mmiller .
17 Meunier WHEREAS, Resolution 2023-03-14 resolved proceeds from the Settlement Agreements not
18 \Wickham otherwise directed to the Attorney Fees Account shall be deposited in the County’s Opioid
19 |Allen Abatement Account. The Opioid Abatement Account shall be administered consistent with
20 Cummings the terms of this Resolution, Wis. Stat. § 165.12(4), and the Settlement Agreements; and
21 Simon - - . -
22 Hartwig WHEREAS, a Grant Funded Limited Term position of Community Health Planner — Opioid
Totals Grant Coordinator was authorized to complete a community assessment and develop a
Carried recommendation to the Board for utilization of the funds in response to the Opioid
Defeated Epidemic; and
Amended . )
WHEREAS, the position was posted since June 2023.
Voice vote
Roll call NOW, THEREFORE, BE IT RESOLVED the Lincoln County Board of Supervisors resolves that
a task force of be created to provide a recommendation to the Board for further approval
to use of the funds.
STATE OF WISCONSIN )
)SS BE IT FURTHER RESOLVED that the task force consist of the Lincoln County Health
COUNTY OF LINCOLN ) Department Director, Lincoln County Social Services Director, Lincoln County Sheriff (or
I hereby certify that this designee), a County Board Representative as appointed by the Board Chair, North Central
resolution/ordinance Health Care representative, a health care representative, an education representative, and
is a true and correct copy of a a Lincoln County Probation and Parole representative.

resolution/ordinance adopted
by the Lincoln County Board of
Supervisars on:

Dated: September 19, 2023

Authored by: Don Friske, Supervisor, District 9, Board Chair

Co-Sponsored by: Jesse Boyd, Supervisor, District 10; Julie DePasse, Supervisor, District 12
Committee: A&L Committee

Committee Vote: 6-0 Date Passed: September 6, 2023

Fiscal Impact: None

Drafted by: Renee Krueger, Administrative Coordinator



Motion By: Resolution 2023-09-57

Second By:

APPROVE THE APPOINTMENT OF THE DIRECTOR OF SOCIAL

Dist.| Supervisor |Y [N | Abs

1 [Bialecki SERVICES

Anderson-Malm

cCrank WHEREAS, the Social Services Committee according to Lincoln County Ordinance 2.08 (2)(c)2 is

Dsness charged with Appointing the Director for the Social Services Department; and

Wendorf

WHEREAS, the Social Services Committee recommends the appointment of Jessi Rumsey as the

Ashbeck Director of Social Services.

Rusch

[Thiel

Ol N0 |DjlwW|DN

NOW, THEREFORE BE IT RESOLVED this 19*" day of September 2023, that the Lincoln County

Friske Board of Supervisors approves the appointment of Jessi Rumsey as the Lincoln County Director
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of Social Services effective September 19, 2023.
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DePasse BE IT FURTHER RESOLVED, that this appointee will be placed at Step 2 ($85,915) of the 2023
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Callahan pay scale, Grade P, on the salary plan.
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Totals
Carried
Defeated
Amended

Voice vote
Roll call

STATE OF WISCONSIN )
) sS
COUNTY OF LINCOLN )

| hereby certify that this

resolution/ordinance

is a true and correct copy of a

resolution/ordinance adopted

by the Lincoln County Board of

Supervisors on: Dated: September 19, 2023

Authored by: Laurie Thiel, Supervisor, District 8

Co-Sponsored by: Greta Rusch, District 7 Supervisor; Marty Lemke, District 15 Supervisor, James Meunier,
Christopher J. Marlowe District 17 Supervisor, Elizabeth McCrank, District 3 Supervisor

Lincoln County Clerk

Committee: Administrative & Legislative
Committee Vote: 6-0 Date Passed: September 6, 2023

Fiscal Impact: $85,915 (wage) & $15,892 (Fringe)

Drafted by: Renee Krueger



Motion By:
Second By:

Dist.| Supervisor |Y [N | Abs

1 |Bialecki

Anderson-Malm

McCrank

Osness

Wendorf

Ashbeck

Rusch

[Thiel

Ol N0 |DjlwW|DN

Friske

[
o

Boyd

[EEN
[EEN

Detert

[y
N

DePasse

[N
w

Callahan

[EEN
SN

Hafeman

[y
ol

Lemke

[y
(o)}

Miller

[EEN
~

Meunier

[N
0]

\Wickham

[y
©

Allen

N
o

Cummings

N
=

Simon

N
N

Hartwig

Totals

Carried
Defeated
Amended

Voice vote
Roll call

STATE OF WISCONSIN )
) sS
COUNTY OF LINCOLN )

| hereby certify that this
resolution/ordinance

is a true and correct copy of a
resolution/ordinance adopted
by the Lincoln County Board of
Supervisors on:

Christopher J. Marlowe
Lincoln County Clerk

Resolution 2023-09-58

RESOLUTION IN OPPOSITION TO COVID-19 MANDATES

WHEREAS, the Lincoln County Board of Supervisors supports the healthcare rights and
freedoms of its residents; and

WHEREAS, during the COVID-19 pandemic, public health emergency orders issued statewide
and nationwide included masking mandates applicable to businesses, schools, and public
buildings; and

WHEREAS, the Lincoln County Board of Supervisors is aware of studies that have shown that
face masking may not have had a demonstrable effect on the transmission of airborne viruses
such as COVID-19. Additionally, face coverings may impact the intake of carbon dioxide which
may increase blood pressure, reduce cognitive ability, cause respiratory distress, and cause
reproductive concerns; and

WHEREAS, Wisconsin Statute Section 252.041 permits individuals, for reasons of religion or
conscience, to refuse vaccination during a public health emergency; and

WHEREAS, the Lincoln County Board of Supervisors finds that forced masking, vaccine, and
isolation mandates may have caused harm to adults and children by contributing to isolation
and increasing mental health crises and social anxieties. These mandates may also have
affected verbal, motor, and overall development of children born during the pandemic; and

WHEREAS, as of August, 2023, masking mandates have been renewed in areas of the country
where COVID- 19 transmission increases have been identified; and

WHEREAS, the Lincoln County Board of Supervisors finds it is essential that the Board express
its position that, unless required by law, Lincoln County residents should not have their civil
liberties jeopardized by mandates pertaining to face coverings or masking, vaccine
requirements, or forced isolation, and should be free to make their own choices regarding
whether to, and where to, utilize face coverings, vaccinate, or isolate.

NOW, THEREFORE, BE IT RESOLVED that the Lincoln County Board of Supervisors hereby
expresses its position that, unless required by law, Lincoln County residents should not have
their civil liberties jeopardized by mandates pertaining to face coverings or masking, vaccine
requirements, or forced isolation, and should be free to make their own choices regarding
whether to, and where to, utilize face coverings, vaccinate, or isolate.

BE IT FURTHER RESOLVED that this Resolution shall be directed to the State of Wisconsin
Department of Health Services and appropriate members of the Wisconsin Legislature.

Dated: September 19, 2023

Authored by: Steven L. Osness, Jr., Supervisor, District 4

Co-Sponsored by: Supervisors Callahan (Dist. 13), Thiel (Dist. 8), Cummings (Dist. 20),
Miller (Dist. 16), Detert (Dist. 11)
Committee: N/A

Committee Vote: N/A

Fiscal Impact: None

Date Passed: N/A

Drafted by: Steven L. Osness, Jr., Supervisor, District 4
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A Literature Review and Meta-Analysis of the

Effects of Lockdowns on COVID-19 Mortality
By Jonas Herby, Lars Jonung, and Steve H. Hanke
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Abstract

This systematic review and meta-analysis are designed to determine whether there is empirical
evidence to support the belief that “lockdowns” reduce COVID-19 mortality. Lockdowns are
defined as the imposition of at least one compulsory, non-pharmaceutical intervention (NPI).
NPIs are any government mandate that directly restrict peoples’ possibilities, such as policies that
limit internal movement, close schools and businesses, and ban international travel. This study
employed a systematic search and screening procedure in which 18,590 studies are identified
that could potentially address the belief posed. After three levels of screening, 34 studies
ultimately qualified. Of those 34 eligible studies, 24 qualified for inclusion in the meta-analysis.
They were separated into three groups: lockdown stringency index studies, shelter-in-place-
order (SIPO) studies, and specific NPI studies. An analysis of each of these three groups support
the conclusion that lockdowns have had little to no effect on COVID-19 mortality. More
specifically, stringency index studies find that lockdowns in Europe and the United States only
reduced COVID-19 mortality by 0.2% on average. SIPOs were also ineffective, only reducing
COVID-19 mortality by 2.9% on average. Specific NPI studies also find no broad-based evidence
of noticeable effects on COVID-19 mortality.

While this meta-analysis concludes that lockdowns have had little to no public health effects,
they have imposed enormous economic and social costs where they have been adopted. In
consequence, lockdown policies are ill-founded and should be rejected as a pandemic policy
instrument.
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1 Introduction

The global policy reaction to the COVID-19 pandemic is evident. Compulsory non-
pharmaceutical interventions (NPIs), commonly known as “lockdowns” — policies that restrict
internal movement, close schools and businesses, and ban international travel — have been
mandated in one form or another in almost every country.

The first NPIs were implemented in China. From there, the pandemic and NPIs spread first to
Italy and later to virtually all other countries, see Figure 1. Of the 186 countries covered by the
Oxford COVID-19 Government Response Tracker (OxCGRT), only Comoros, an island country
in the Indian Ocean, did not impose at least one NPI before the end of March 2020.

Figure 1: Share of countries with OxCGRT stringency index above thresholds, January -
June 2020
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Comment: The figure shows the share of countries, where the OxCGRT stringency index on a given date surpassed index 65, 70
and 75 respectively. Only countries with move than one million citizens are included (153 countries in total). The OxCGRT
stringency index records the strictness of NPI policies that restrict people’s behavior. It is calculated using all ordinal
containment and closure policy indicators (i.e., the degree of school and business closures, etc.), plus an indicator recording
public information campaigns.

Source: Our World in Data.

Early epidemiological studies predicted large effects of NPIs. An often cited model simulation
study by researchers at the Imperial College London (Ferguson et al. (2020)) predicted that a



suppression strategy based on a lockdown would reduce COVID-19 mortality by up to 98%.!
These predictions were questioned by many scholars. Our early interest in the subject was
spurred by two studies. First, Atkeson et al. (2020) showed that “across all countries and U.S.
states that we study, the growth rates of daily deaths from COVID-19 fell from a wide range of
initially high levels to levels close to zero within 20-30 days after each region experienced 25
cumulative deaths.” Second, Sebhatu et al. (2020) showed that “government policies are strongly
driven by the policies initiated in other countries,” and less by the specific COVID-19-situation
of the country.

A third factor that motivated our research was the fact that there was no clear negative
correlation between the degree of lockdown and fatalities in the spring of 2020 (see Figure 2).
Given the large effects predicted by simulation studies such as Ferguson et al. (2020), we would
have expected to at least observe a simple negative correlation between COVID-19 mortality and
the degree to which lockdowns were imposed.?

Figure 2: Correlation between stringency index and COVID-19 mortality in European
countries and U.S. states during the first wave in 2020
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Source: Our World in Data

! With RO = 2.4 and trigger on 60, the number of COVID-19-deaths in Great Britain could be reduced to 8,700
deaths from 510,000 deaths (-98%) with a policy consisting of case isolation + home quarantine + social
distancing + school/university closure, cf. Table 4 in Ferguson et al. (2020). RO (the basic reproduction rate) is the
expected number of cases directly generated by one case in a population where all individuals are susceptible to
infection.

2 In addition, the interest in this issue was sparked by the work Jonung did on the expected economic effects of the
SARS pandemic in Europe in 2006 (Jonung and Roger, 2006). In this model-based study calibrated from Spanish
flu data, Jonung and Réger concluded that the economic effects of a severe pandemic would be rather limited—a
sharp contrast to the huge economic effects associated with lockdowns during the COVID-19 pandemic.
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Today, it remains an open question as to whether lockdowns have had a large, significant effect
on COVID-19 mortality. We address this question by evaluating the current academic literature
on the relationship between lockdowns and COVID-19 mortality rates.’ We use “NPI” to
describe any government mandate which directly restrict peoples’ possibilities. Our definition
does not include governmental recommendations, governmental information campaigns, access
to mass testing, voluntary social distancing, etc., but do include mandated interventions such as
closing schools or businesses, mandated face masks etc. We define lockdown as any policy
consisting of at least one NPI as described above.*

Compared to other reviews such as Herby (2021) and Allen (2021), the main difference in this
meta-analysis is that we carry out a systematic and comprehensive search strategy to identify all
papers potentially relevant to answer the question we pose. We identify 34 eligible empirical
studies that estimate the effect of mandatory lockdowns on COVID-19 mortality using a
counterfactual difference-in-difference approach. We present our results in such a way that they
can be systematically assessed, replicated, and used to derive overall meta-conclusions.’

2 Identification process: Search strategy and eligibility criteria

Figure 3 shows an overview of our identification process using a flow diagram designed
according to PRISMA guidelines (Moher et al. (2009). Of 18,590 studies identified during our
database searches, 1,048 remained-after a title-based screening. Then, 931 studies were excluded,
because they either did not measure the effect of lockdowns on mortality or did not use an
empirical approach. This left 117 studies that were read and inspected. After a more thorough
assessment, 83 of the 117 were excluded, leaving 34 studies eligible for our meta-analysis. A
table with all 83 studies excluded in the final step can be found in Appendix B, Table 8.

* We use “mortality” and “mortality rates” interchangeably to mean COVID-19 deaths per population.

4 For example, we will say that Country A introduced the non-pharmaceutical interventions school closures and
shelter-in-place-orders as part of the country’s lockdown.

3 An interesting question is, “What damage lockdowns do to the economy, personal freedom and rights, and public
health in general?” Although this question is important, it requires a full cost-benefit study, which is beyond the
scope of this study.



Figure 3: PRISMA flow diagram for the selection of studies.
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Below we present our search strategy and eligibility criteria, which follow the PRISMA
guidelines and are specified in detail in our protocol Herby et al. (2021).

2.1

Search strategy

The studies we reviewed were identified by scanning Google Scholar and SCOPUS for English-
language studies. We used a wide range of search terms which are combinations of three search
strings: a disease search string (“covid,” “corona,” “coronavirus,” “sars-cov-2"), a government



response search string®, and a methodology search string”. We identified papers based on 1,360
search terms. We also required mentions of “deaths,” “death,” and/or “mortality.” The search
terms were continuously updated (by adding relevant terms) to fit this criterion.®

We also included all papers published in Covid Economics. Our search was performed between
July 1 and July 5, 2021 and resulted in 18,590 unique studies.® All studies identified using
SCOPUS and Covid Economics were also found using Google Scholar. This made us
comfortable that including other sources such as VOXeu and SSRN would not change the result.
Indeed, many papers found using Google Scholar were from these sources.

All 18,590 studies were first screened based on the title. Studies clearly not related to our
research question were deemed irrelevant.©

After screening based on the title, 1,048 papers remained. These papers were manually screened
by answering two questions:

1. Does the study measure the effect of lockdowns on mortality?
2. Does the study use an empirical ex post difference-in-difference approach (see eligibility
criteria below)?

Studies to which we could not answer “yes” to both questions were excluded. When in doubt, we
made the assessment based on reading the full paper, and in some cases, we consulted with
colleagues.!!

After the manual screening, 117 studies were retrieved for a full, detailed review. These studies
were carefully examined, and metadata and empirical results were stored in an Excel

S The government response search string used was: “non-pharmaceutical,” “nonpharmaceutical,” ”NPL” *NPIs,”
“lockdown,” “social distancing orders,” “statewide interventions,” “distancing interventions,” “circuit breaker,”
“containment measures,” “contact restrictions,” “social distancing measures,” “public health policies,” “mobility
restrictions,” “covid-19 policies,” “corona policies,” “policy measures.”

" The methodology search string used was: (“fixed effects,” “panel data,” “difference-in-difference,” “diff-in-diff,”
“synthetic control,” “counterfactual” , “counter factual,” “cross country,” “cross state,” “cross county,” “cross
region,” “cross regional,” “cross municipality,” “country level,” “state level,” “county level,” “region level,”
“regional level,” “municipality level,” “event study.”

8 If a potentially relevant paper from one of the 13 reviews (see eligibility criteria) did not show up in our search, we
added relevant words to our search strings and ran the search again. The 13 reviews were: Allen (2021); Brodeur
et al. (2021); Gupta et al. (2020); Herby (2021); Johanna et al. (2020); Nussbaumer-Streit et al. (2020); Patel et al.
(2020); Perra (2020); Poeschl and Larsen (2021); Pozo-Martin et al. (2020); Rezapour et al. (2021); Robinson
(2021); Zhang et al. (2021).

? SCOPUS was continuously monitored between July 5™ and publication using a search agent. Although the search
agent returned several hits during this period, only one of them, An et al. (2021), was eligible according to our
eligibility criteria. The study is not included in our review, but the conclusions are in line with our conclusions, as
An et al. (2021) conclude that “The analysis shows that the mask mandate is consistently associated with lower
infection rates in the short term, and its early adoption boosts the long-term efficacy. By contrast, the other five
policy instruments— domestic lockdowns, international travel bans, mass gathering bans, and restaurant and
school closures—show weaker efficacy.”

10 This included studies with titles such as “COVID-19 outbreak and air pollution in Iran: A panel VAR analysis”
and “Dynamic Structural Impact of the COVID-19 Outbreak on the Stock Market and the Exchange Rate: A
Cross-country Analysis Among BRICS Nations.”

! Professor Christian Bjernskov of University of Aarhus was particularly helpful in this process.
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spreadsheet. All studies were assessed by at least two researchers. During this process, another
64 papers were excluded because they did not meet our eligibility criteria. Furthermore, nine
studies with too little jurisdictional variance (< 10 observations) were excluded,!? and 10
synthetic control studies were excluded.!® A table with all 83 studies excluded in the final step
can be found in Appendix B, Table 8. Below we explain why these studies are excluded.

2.2 Eligibility criteria

Focus on mortality and lockdowns

We only include studies that attempt to establish a relationship (or lack thereof) between
lockdown policies and COVID-19 mortality or excess mortality. We exclude studies that use
cases, hospitalizations, or other measures. !4

Counterfactual difference-in-difference approach

We distinguish between two methods used to establish a relationship (or lack thereof) between
mortality rates and lockdown policies. The first uses registered cross-sectional mortality data.
These are ex post studies. The second method uses simulated data on mortality and infection
rates.'> These are ex ante studies.

We include all studies using a counterfactual difference-in-difference approach from the former
group but disregard all ex ante studies, as the results from these studies are determined by model
assumptions and calibrations.

Our limitation to studies using a “counterfactual difference-in-difference approach” means that
we exclude all studies where the counterfactual is based on forecasting (such as a SIR-model)
rather than derived from a difference-in-difference approach. This excludes studies like
Duchemin et al. (2020) and Matzinger and Skinner (2020). We also exclude all studies based on
interrupted time series designs that simply compare the situation before and after lockdown, as

2The excluded studies with too few observations were: Alemén et al. (2020), Berardi et al. (2020), Conyon et al.
(2020a), Coccia (2021), Gordon et al. (2020), Juranek and Zoutman (2021), Kapoor and Ravi {2020), Umer and
Khan (2020), and Wu and Wu (2020).

13 The excluded synthetic control studies were: Conyon and Thomsen (2021), Dave et al. (2020), Ghosh et al.
(2020), Born et al. (2021), Reinbold (2021), Cho (2020), Friedson et al. (2021), Neidhéfer and Neidhofer (2020),
Cerqueti et al. (2021), and Mader and Riittenauer (2021).

" Analyses based on cases may pose major problems, as testing strategies for COVID-19 infections vary
enormously across countries (and even over time within a given country). In consequence, cross -country
comparisons of cases are, at best, problematic. Although these problems exist with death tolls as well, they are far
more limited. Also, while cases and death tolls are correlated, there may be adverse effects of lockdowns that are
not captured by the number of cases. For example, an infected person who is isolated at home with family under a
SIPO may infect family members with a higher viral load causing more severe illness. So even if a SIPO reduces
the number of cases, it may theoretically increase the number of COVID-19-deaths. Adverse effects like this may
explain why studies like Chernozhukov et al. (2021) finds that SIPO reduces the number of cases but have no
significant effect on the number of COVID-19-deaths. Finally, mortality is hierarchically the most important
outcome, cf. GRADEpro (2013)

1> These simulations are often made in variants of the SIR-model, which can simulate the progress of a pandemic in
a population consisting of people in different states (Susceptible, Infectious, or Recovered) with equations
describing the process between these states,



the effect of lockdowns in these studies might contain time-dependent shifts, such as seasonality.
This excludes studies like Bakolis et al. (2021) and Siedner et al. (2020).

Given our criteria, we exclude the much-cited paper by Flaxman et al. (2020), which claimed
that lockdowns saved three million lives in Europe. Flaxman et al. assume that the pandemic
would follow an epidemiological curve unless countries locked down. However, this assumption
means that the only interpretation possible for the empirical results is that lockdowns are the only
thing that matters, even if other factors like season, behavior etc. caused the observed change in
the reproduction rate, Rt. Flaxman et al. are aware of this and state that “our parametric form of
Rt assumes that changes in Rt are an immediate response to interventions rather than gradual
changes in behavior.” Flaxman et al. illustrate how problematic it is to force data to fit a certain
model if you want to infer the effect of lockdowns on COVID-19 mortality. 6

The counterfactual difference-in-difference studies in this review generally exploit variation
across countries, U.S. states, or other geographical jurisdictions to infer the effect of lockdowns
on COVID-19 fatalities. Preferably, the effect of lockdowns should be tested using randomized
control trials, natural experiments, or the like. However, there are very few studies of this type.!”

Synthetic control studies

The synthetic control method is a statistical method used to evaluate the effect of an intervention
in comparative case studies. It involves the construction of a synthetic control which functions as
the counter factual and is constructed as an (optimal) weighted combination of a pool of donors.
For example, Born et al. (2021) create a synthetic control for Sweden which consists of 30.0%
Denmark, 25.3% Finland, 25.8% Netherlands, 15.0% Norway, and 3.9% Sweden. The effect of
the intervention is derived by comparing the actual developments to those contained in the
synthetic control.

We exclude synthetic control studies because of their inherent empirical problems as discussed
by Bjernskov (2021b). He finds that the synthetic control version of Sweden in Born et al. (2021)
deviates substantially from “actual Sweden,” when looking at the period before mid-March 2020,
when Sweden decided not to lock down. Bjernskov estimates that actual Sweden experienced

16 Several scholars have criticized Flaxman et al. (2020), e.g. see Homburg and Kuhbandner (2020), Lewis (2020),
and Lemoine (2020).

17 Kepp and Bjernskov (2021) is one such study. They use evidence from a quasi-natural experiment in the Danish
region of Northern Jutland. After the discovery of mutations of Sars-CoV-2 in mink — a major Danish export —
seven of the 11 municipalities of the region went into extreme lockdown in early November, while the four other
municipalities retained the moderate restrictions of the remaining country. Their analysis shows that while
infection levels decreased, they did so before lockdown was in effect, and infection numbers also decreased in
neighbor municipalities without mandates. They conclude that efficient infection surveillance and voluntary
compliance make full lockdowns unnecessary, at least in some circumstances. Kepp and Bjernskov (2021) is not
included in our review, because they focus on cases and not COVID-19 mortality. Dave et al. (2020) is another
such study. They see the Wisconsin Supreme Court abolishment of Wisconsin’s “Safer at Home” order (a SIPO)
as a natural experiment and find that “the repeal of the state SIPO impacted social distancing, COVID-19 cases, or
COVID-19-related mortality during the fortnight following enactment.” Dave et al. (2020) is not included in our
review, because they use a synthetic control method.



approximately 500 fewer deaths the first 11 weeks of 2020 and 4,500 fewer deaths in 2019
compared to synthetic Sweden.

This problem is inherent in all synthetic control studies of COVID-19, Bjernskov argues,
because the synthetic control should be fitted based on a long period of time before the
intervention or the event one is studying the consequences of —i.e., the lockdown Abadie (2021).
However, this is not possible for the coronavirus pandemic, as there clearly is no long period
with coronavirus before the lockdown. Hence, the synthetic control study approach is by design
not appropriate for studying the effect of lockdowns.

Jurisdictional variance - few observations

We exclude all interrupted time series studies which simply compare mortality rates before and
after lockdowns. Simply comparing data from before and after the imposition of lockdowns
could be the result of time-dependent variations, such as seasonal effects. For the same reason,
we also exclude studies with little jurisdictional variance.!® For example, we exclude Conyon et
al. (2020b) who “exploit policy variation between Denmark and Norway on the one hand and
Sweden on the other” and, thus, only have one jurisdictional area in the control group. Although
this is a difference-in-difference approach, there is a non-negligible risk that differences are
caused by much more than just differences in lockdowns. Another example is Wu and Wu
(2020), who use all U.S. states, but pool groups of states so they end with basically three
observations. None of the excluded studies cover more than 10 jurisdictional areas.!® One study
is a special case of the jurisdictional variance criteria (Auger et al. (2020). Those researchers
analyze the effect of school closures in U.S. states and find that those closures reduce mortality
by 35%. However, all 50 states closed schools between March 13, 2020, and March 23, 2020,
which means that all difference-in-difference is based on maximum 10 days. Given the long lag
between infection and death, there is a risk that Auger et al.’s approach is an interrupted time
series analysis where they compare United States before and after school closures, rather than a
true difference-in-difference approach. However, we choose to include this study, as it is eligible
under our protocol Herby et al. (2021).

Publication status and date

We include all ex post studies regardless of publication status and date. That is, we cover both
working papers and papers published in journals. We include the early papers because the
knowledge of the COVID-19-pandemic grew rapidly in the beginning, making later papers able
to stand on the shoulders of previous work. Also, in the early days of COVID-19, speed was

18 A jurisdictional area can be countries, U.S. states, or counties. With "jurisdictional variance” we refer to variation
in mandates across jurisdictional areas.
9 All studies excluded on this criterion are listed in footnote 12.
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crucial which may have affected the quality of the papers. Including them makes it possible to
compare the results of early studies to studies carried out at a later stage.2

The role of optimal timing

We exclude papers which analyze the effect of early lockdowns in contrast to later lockdowns.
There’s no doubt that being prepared for a pandemic and knowing when it arrives at your
doorstep is vital. However, at least two problems arise with respect to evaluating the effect of
well-timed lockdowns.

First, when COVID-19 hit Europe and the United States, it was virtually impossible to determine
the right timing. The World Health Organization declared the outbreak a pandemic on March 11,
2020, but at that date, Italy had already registered 13.7 COVID-19 deaths per million. On March
29, 2020, 18 days after the WHO declared the outbreak a pandemic and the earliest a lockdown
response to the WHO’s announcement could potentially have an effect, the mortality rate in Italy
was a staggering 178 COVID-19 deaths per million with an additional 13 per million dying each
day.?!

Secondly, it is extremely difficult to differentiate between the effect of public awareness and the
effect of lockdowns when looking at timing because people and politicians are likely to react to
the same information. As Figure 4 illustrates, all European countries and U.S. states that were hit
hard and early by COVID-19 experienced high mortality rates, whereas all countries hit
relatively late experienced low mortality rates. Bjork et al. (2021) illustrate the difficulties in
analyzing the effect of timing. They find that a 10-stringency-points-stricter lockdown would
reduce COVID-19 mortality by a total of 200 deaths per million?? if done in week 11, 2020, but
would only have approximately 1/3 of the effect if implemented one week earlier or later and no
effect if implemented three weeks earlier or later. One interpretation of this result is that
lockdowns do not work if people either find them unnecessary and fail to obey the mandates or if
people voluntarily lock themselves down. This is the argument Allen (2021) uses for the
ineffectiveness of the lockdowns he identifies. If this interpretation is true, what Bjérk et al.
(2021) find is that information and signaling is far more important than the strictness of the
lockdown. There may be other interpretations, but the point is that studies focusing on timing
cannot differentiate between these interpretations. However, if lockdowns have a notable effect,
we should see this effect regardless of the timing, and we should identify this effect more
correctly by excluding studies that exclusively analyze timing.

20 We also intended to exclude studies which were primarily based on data from 2021 (as these studies would be
heavily affected by vaccines) and studies that did not cover at least one EU-country, the United States, one U.S.
U.S. state or Latin America, and where at least one country/state was not an island. However, we did not find any
such studies.

21 There’s approximately a two-to-four-week gap between infection and deaths. See footnote 29.

22 They estimate that 10-point higher stringency will reduce excess mortality by 20 “per week and million” in the 10
weeks from week 14 to week 23.
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Figure 4: Taken by surprise. The importance of having time to prepare
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Comment: The figure shows the relationship between early pandemic strength and total 1° wave of COVID-19 death toll. On the
X-axis is “Days to reach 20 COVID-19-deaths per million (measured from February 15, 2020).” The Y-axis shows mortality
(deaths per million) by June 30, 2020.

Source: Reported COVID-19 deaths and OxCGRT stringency for European countries and U.S. states with more than one million
citizens. Data from Our World in Data.

We are aware of one meta-analysis by Stephens et al. (2020), which looks into the importance of
timing. The authors find 22 studies that look at policy and timing with respect to mortality rates,
however, only four were multi-country, multi-policy studies, which could possibly account for
the problems described above. Stephens et al. conclude that “the timing of policy interventions
across countries relative to the first Wuhan case, first national disease case, or first national
death, is not found to be correlated with mortality.” (See Appendix A for further discussion of
the role of timing.)

3 The empirical evidence

In this section we present the empirical evidence found through our identification process. We
describe the studies and their results, but also comment on the methodology and possible
identification problems or biases.

3.1 Preliminary considerations

Before we turn to the eligible studies, we present some considerations that we adopted when
interpreting the empirical evidence.

Empirical interpretation

While the policy conclusions contained in some studies are based on statistically significant
results, many of these conclusions are ill-founded due to the tiny impact associated with said
statistically significant results. For example, Ashraf (2020) states that “social distancing
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measures has proved effective in controlling the spread of [a] highly contagious virus.”
However, their estimates show that the average lockdown in Europe and the U.S only reduced
COVID-19 mortality by 2.4%.%* Another example is Chisadza et al. (2021). The authors argue
that “less stringent interventions increase the number of deaths, whereas more severe responses
to the pandemic can lower fatalities.” Their conclusion is based on a negative estimate for the
squared term of stringency which results in a total negative effect on mortality rates (i.e. fewer
deaths) for stringency values larger than 124. However, the stringency index is limited to values
between 0 and 100 by design, so the conclusion is clearly incorrect. To avoid any such biases, we
base our interpretations solely on the empirical estimates and not on the authors’ own
interpretation of their results.

Handling multiple models, specifications, and uncertainties

Several studies adopt a number of models to understand the effect of lockdowns. For example,
Bjernskov (2021a) estimates the effect after one, two, three, and four weeks of lockdowns. For
these studies, we select the longest time horizon analyzed to obtain the estimate closest to the
long-term effect of lockdowns.

Several studies also use multiple specifications including and excluding potentially relevant
variables. For these studies, we choose the model which the authors regard as their main
specification. Finally, some studies have multiple models which the authors regard as equally
important. One interesting example is Chernozhukov et al. (2021), who estimate two models
with and without national case numbers as a variable. They show that including this variable in
their model alters the results substantially. The explanation could be that people responded to
national conditions. For these studies, we present both estimates in Table 1, but — following
Doucouliagos and Paldam (2008) — we use an average of the estimates in our meta-analysis in
order to not give more weight to a study with multiple models relative to studies with just one
principal model.

For studies looking at different classes of countries (e.g. rich and poor), we report both estimates
in Table 1 but use the estimate for rich Western countries in our meta-analysis, where we derive
common estimates for Europe and the United States.

Effects are measured “relative to Sweden in the spring of 2020”

Virtually all countries in the world implemented mandated NPIs in response to the COVID-19
pandemic. Hence, most estimates are relative to “doing the least,” which in many Western
countries means relative to doing as Sweden has done, especially during the first wave, when
Sweden, do to constitutional constraints, implemented very few restrictions compared to other
western countries (Jonung and Hanke 2020). However, some studies do compare the effect of
doing something to the effect of doing absolutely nothing (e.g. Bonardi et al. (2020)).

The consequence is that some estimates are relative to “doing the least” while others are relative
to “doing nothing.” This may lead to biases if “doing the least” works as a signal (or warning)

2 We describe how we arrive at the 2.4% in Section 4.
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which alters the behavior of the public. For example, Gupta et al. (2020) find a large effect of
emergency declarations, which they argue “are best viewed as an information instrument that
signals to the population that the public health situation is serious and they act accordingly,” on
social distancing but not of other policies such as SIPOs (shelter-in-place orders). Thus, if we
compare a country issuing a SIPO to a country doing nothing, we may overestimate the effect of
a SIPO, because it is the sum of the signal and the SIPO. Instead, we should compare the country
issuing the STPO to a country “doing the least” to estimate the marginal effect of the SIPO.

To take an example, Bonardi et al. (2020) find relatively large effects of doing something but no
effect of doing more. They find no extra effect of stricter lockdowns relative to less strict
lockdowns and state that “our results point to the fact that people might adjust their behaviors
quite significantly as partial measures are implemented, which might be enough to stop the
spread of the virus.” Hence, whether the baseline is Sweden, which implemented a ban on large
gatherings early in the pandemic, or the baseline is “doing nothing” can affect the magnitude of
the estimated impacts. There is no obvious right way to resolve this issue, but since estimates in
most studies are relative to doing less, we report results as compared to “doing less” when
available. Hence, for Bonardi et al. §we state that the effect of lockdowns is zero (compared to
Sweden’s “doing the least™).

3.2 Overview of the findings of eligible studies

Table 1 covers the 34 studies eligible for our review.?* Out of these 34 studies, 22 were peer-
reviewed and 12 were working papers. The studies analyze lockdowns during the first wave.
Most of the studies (29) use data collected before September 1%, 2020 and 10 use data collected
before May 1%, 2020. Only one study uses data from 2021. All studies are cross-sectional,
ranging across jurisdictions. Geographically, 14 studies cover countries worldwide, four cover
European countries, 13 cover the United States, two cover Europe and the United States, and one
covers regions in Italy. Seven studies analyze the effect of SIPOs, 10 analyze the effect of stricter
lockdowns (measured by the OxCGRT stringency index), 16 studies analyze specific NIP’s
independently, and one study analyzes other measures (length of lockdown).

Several studies find no statistically significant effect of lockdowns on mortality. For example,
this includes Bjernskov (2021a) and Stockenhuber (2020)§who find no significant effect of
stricter lockdowns (higher OXCGRT stringency index), Sears et al. (2020) and Dave et al.
(2021), who find no significant effect of SIPOs, and Chaudhry et al. (2020), Aparicio and
Grossbard (2021) and Guo et al. (2021) who find no significant effect of any of the analyzed
NIP’s, including business closures, school closures and border closures.

Other studies find a significant negative relationship between lockdowns and mortality. Fowler
etal. (2021 find that SIPOs reduce COVID-19 mortality by 35%, while Chernozhukov et al.

24 The following information can be found for each study in Table 2.
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(2021) find that employee mask mandates reduces mortality by 34% and closing businesses and
bars reduces mortality by 29%.

Some studies find a significant positive relationship between lockdowns and mortality. This
includes Chisadza et al. (2021), who find that stricter lockdowns (higher OxCGRT stringency
index) increases COVID-19 mortality by 0.01 deaths/million per stringency point and Berry et
al. (2021), who find that SIPOs increase COVID-19 mortality by 1% after 14 days.

Most studies use the number of official COVID-19 deaths as the dependent variable. Only one
study, Bjernskov (2021a), looks at total excess mortality which — although is not perfect — we

perceive to be the best measure, as it overcomes the measurement problems related to properly
reporting COVID-19 deaths.

Several studies explicitly claim that they estimate the actual causal relationship between
lockdowns and COVID-19 mortality. Some studies use instrumental variables to justify the
causality associated with their analysis, while others make causality probable using anecdotal
evidence.? But, Sebhatu et al. (2020) show that government policies are strongly driven by the
policies initiated in neighboring countries rather than by the severity of the pandemic in their
own countries. In short, it is not the severity of the pandemic that drives the adoption of
lockdowns, but rather the propensity to copy policies initiated by neighboring countries. The
Sebhatu et al. conclusion throws into doubt the notion of a causal relationship between
lockdowns and COVID-19 mortality.

Table 1: Summary of eligible studies

1. Study (Author &
title)

2.
Measure

3. Description

4, Resuits

5. Comments

Alderman and Harjoto
(2020); "COVID-19: U.S.
shelter-in-place orders
and demographic
characteristics linked to
cases, mortality, and
recovery rates"

COVID-
19
mortality

Use State-level data from the COVID-19
Tracking Project data all U.S, states, and a
multivariate regression analysis to
empirically investigate the impacts of the
duration of shelter-in-place orders on
mortality.

Find that shelter-in-
place orders are - for
the average duration -
assoclated with 1%
(insignificant) fewer
deaths per capita.

Aparicio and Grossbard
(2021); "Are Covid
Fatalities in the U.S.
Higher than in the EU,
and If so, Why?"

COVID-
19
mortality

Their main focus is to explain the gap in
COVID-19-fatalities between Europe and
the United States based on COVID-deaths
and other data from 85 nations/states.
They include status for “social events"
(ban on public gatherings, cancellation of
major events and conferences), school
closures, shop closures "partial
lockdowns" (e.g. night curfew) and
"lockdowns" (all-day curfew) 100 days
after the pandemic onsetin a
country/state. None of these
interventions have a significant effect on
COVID-19 mortality. They also find no

Find no effect of "social
events" {ban on public
gatherings, cancellation
of major events and
conferences), school
closures, shop closures

"partial lockdowns" {e.g.

night curfew) and
"lockdowns" (all-day
curfew) 100 days after
the pandemic onset.

In the abstract the authors states that "various
types of social distance measures such as school
closings and lockdowns, and how soon they
were implemented, help explain the
U.S./EUROPE gap in cumulative deaths
measured 100 days after the pandemic’s onset
in a state or country” although their estimates
are insignificant.

» E.g. Dave et al. (2021) states that “estimated case reductions accelerate over time, becoming largest after 20 days
following enactment of a SIPO. These findings are consistent with a causal interpretation.”
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1. Study (Author & 2, 3. Description 4, Results 5. Comments
title) Measure
significant effect of early cancelling of
social events, school closures, shop
closures, partial lockdowns and full
lockdowns.
Ashraf (2020); COVID-  Their main focus is on the effectiveness of For each 1-unit increase
"Socioeconomic 19 policies targeted to diminish the effect of  in OxCGRT stringency
conditions, government mortality  socioeconomic inequalities (economic index, the cumulative
interventions and health support) on COVID-19-deaths. They use  mortality changes by -
outcomes during COVID- data from 80 countries worldwide and 0.326 deaths per million
19" include the OxCGRT stringency as a (fewer deaths). The
control variable in their models. The paper estimate is -0.073
finds a significant negative (fewer deaths) deaths per mitlion but
effect of stricter lockdowns. The effect of  insignificant, when
lockdowns is insignificant, when they including an interaction
include an interaction term betweenthe  term between the
socioeconomic conditions index and the  socioeconomic
economic support index in their model. conditions index and
the economic support
index.
Auger et al. (2020); COVID-  U.S. population-based observational study State that they adjust All 50 states closed schools between March 13,
"Association between 19 which uses interrupted time series for several factors (e.g 2020, and March 23, 2020. Hence, all
statewide school closure  mortality analyses incorporating a lag period to percentage of state’s difference-in-difference is based on maximum
and COVID-19 incidence allow for potential policy-associated population aged 15 10 days, and given the [ong lag between
and mortality in the U.S." changes to occur. To isolate the years and 65 years, infection and death, there is a risk that their
association of school closure with CDC's social approach is more an interrupted time series
outcomes, state-level nonpharmaceutical  vulnerability index, analysis, where they compare United States
interventions and attributes were stay-at-home or before and after school closures, rather than a
included in negative binomial regression shelter-in-place order,  true difference-in-difference approach.
models. Models were used to derive the restaurant and bar However, we choose to include the study in our
estimated absolute differences between  closure, testing rate per  review as it - objectively speaking - lives up to
schools that closed and schools that 1000 residents etc.), the eligibility criteria specified in our protocol.
remained open. The main outcome of the  but does not specify
study is COVID-19 daily incidence and how and do not present
mortality per 100000 residents, estimates,
Berry et al. (2021); COVID-  The authors use U.S. county data on SIPO increases the The authors conclude that "We do not find
"Evaluating the effects of 19 COVID-19 deaths from Johns Hopkin and  number of deaths by detectable effects of these policies [SIPO] on
shelter-in-place policies mortality ~ SIPO data from the University of 0,654 per million after  disease spread or deaths.” However, this
during the COVID-19 Washington to estimate the effect of 14 days (see Fig. 2) statement does not correspond to their results.
pandemic" SIPO's. They find no detectable effects of In figure 2 they show that the effect on deaths
SIPO on deaths. The authors stress that is significant after 14 days. Looks at the effect
their findings should not be interpreted as 14 days after SIPQ's are implemented which is a
evidence that social distancing behaviors short lag given that the time between infection
are not effective, Many people had and deaths is at least 2-3 weeks.
already changed their behaviors before
the introduction of shelter-in-place
orders, and shelter-in-place orders appear
to have been ineffective precisely because
they did not meaningfully alter social
distancing behavior.
Bjarnskov (2021a); "Did Excess Uses excess mortality and OxCGRT A stricter lockdown Finds a positive (more deaths) effect after one
Lockdown Work? An mortality  stringency from 24 European countries to  (OxCGRT stringency) and two weeks, which could indicate that other
Economist's Cross- estimate the effect of lockdown on the does not have a factors (omitted variables) affect the results.
Country Comparison" number of deaths one, two, three and significant effect on
four weeks later. Finds no effect (negative excess mortality.
but insignificant) of (stricter) lockdowns.,
The author’s specification using
instrument variables yields similar results.
Blanco et al. (2020); "Do  COVID-  Use data for deaths and NPIs from Hale et When using the naive Run the same model four times for each of the
Coronavirus Containment 19 al. (2020) covering 158 countries between dummy variable different NPIs (stay at home-orders, ban on
Measures Work? mortality  January and August 2020 to evaluate the  approach, all meetings, ban on public events and mobility
Worldwide Evidence" effect of eight different NPIs (stay at parameters are restrictions). These NPIs were often introduced
home, bans on gatherings, bans on public  statistically almost simultaneously so there is a high risk of
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1. Study (Author &
title)

2.
Measure

3. Description

4, Results

5. Comments

events, closing schools, lockdowns of
workplaces, interruption of public
transportation services, and international
border closures. They address the
possible endogeneity of the NPIs by using
instrumental variables.

insignificant. On the
contrary, estimates
using the instrumental
variable approach
indicate that NPls are
effective in reducing
the growth rate in the
daily number of deaths
14 days later,

multicollinearity with each run capturing the
same underlying effect. indeed, the size and
standard errors of the estimates are worryingly
similar. Looks at the effect 14 days after NPIs
are implemented which is a fairly short lag given
the time between infection and deaths is 2-3
weeks, cf. e.g, Flaxman et al, (2020), which
according to Bjgrnskov (2020) appears to be the
minimum typical time from infection to death).

Bonardi et al. (2020);
"Fast and local: How did
lockdown policies affect
the spread and severity of
the covid-19"

* Growth

rates

Use NPI data scraped from news
headlines from LexisNexis and death data
from Johns Hopkins University up to April
1st 2020 in a panel structure with 184
countries. Controls for country fixed
effects, day fixed effects and within-
country evolution of the disease,

Find that certain
interventions (SIPO,
regional lockdown and
partial lockdown) work
{in developed
countries), but that
stricter interventions
(SIPO) do not have a
larger effect than less
strict interventions (e.g.
restrictions on
gatherings). Find no
effect of border
closures.

Find a positive (more deaths) effect on day 1
after lockdown which may indicate that their
results are driven by other factors (omitted
variables). We rely on their publicly available
version submitted to CEPR Covid Economics,
but estimates on the effect of deaths can be
found in Supplementary material, which is
available in an updated version hosted on the
Danish Broadcasting Corporation's webpage:
https://www.dr.dk/static/documents/2021/03/
04/managing_pandemics_e3911c11.pdf

Bongaerts et al. (2021);
"Closed for business: The
mortality impact of
business closures during
the Covid-19 pandemic"

COVID-
19
mortality

Uses variation in exposure to closed
sectors (e.g. tourism) in municipalities
within Italy to estimate the effect of
business closures. Assuming that
municipalities with different exposures to
closed sectors are not inherently
different, they find that municipalities
with higher exposure to closed sectors
experienced subsequently lower mortality
rates,

Business shutdown
saved 9,439 ltalian lives
by April 13th 2020. This
corresponds to a
reduction of deaths by
32%, as there were
20,465 COVID-19-
deaths in ltaly by mid
April 2020.

They (implicitly} assume that municipalities with
different exposures to closed sectors are not
inherently different. This assumption could be
problematic, as more touristed municipalities
can be very different from e.g, more
industrialized municipalities.

Chaudhry et al. (2020); "A
country level analysis
measuring the impact of
government actions,
country preparedness and
socioeconomic factors on
COVID-19 mortality and
related health outcomes"

COVID-
19
mortality

Uses information on COVID-19 related
national policies and health outcomes
from the top 50 countries ranked by
number of cases. Finds no significant
effect of any NPl on the number of
COVID-19-deaths.

Finds no significant
effect on mortality of
any of the analyzed
interventions (partial
border closure,
complete border
closure, partial
lockdown (physical
distancing measures
only), complete
lockdown {enhanced
containment measures
including suspension of
all non-essential
services), and curfews),

Chernozhukov et al.
(2021); "Causal impact of
masks, policies, behavior
on early covid-19
pandemic in the U.S."

Growth
rates

Uses COVID-deaths from the New York
Times and Johns Hopkins and data for
U.S. States from Raifman et al. (2020) to
estimate the effect of SIPO, closed
nonessentlal businesses, closed K-12
schools, closed restaurants except
takeout, closed movie theaters, and face
mask mandates for employees in public
facing businesses.

Finds that mandatory
masks for employees
and closing K-12
schools reduces deaths.
SIPO and closing
business {average of
closed businesses,
restaurants and movie
theaters) has no
statistically significant
effect. The effect of
school closures is highly
sensitive to the

States that "our regression specification for case
and death growths is explicitly guided by a SIR
model although our causal approach does not
hinge on the validity of a SIR model.” We are
uncertain if this means that data are managed to
fit an SIR-model (and thus should fail our
eligibility criteria).
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4, Results

1. Study (Author & 2, 3. Description 5. Comments
title) Measure
inclusion of national
case and death data.
Chisadza et al. (2021); COVID-  Uses COVID-19-deaths and OxCGRT Anincrease by 1 on The author states that "less stringent
"Government 19 stringency from 144 countries to estimate  “stringency index" interventions increase the number of deaths,
Effectiveness and the mortality  the effect of lockdown on the number of  increases the number of whereas more severe responses to the
COVID-19 Pandemic" COVID-19-deaths. Find a significant deaths by 0.0130 per pandemic can lower fatalities.” However,
positive (more deaths) non-linear million. The sign of the  according to their estimates this is not correct,
association between government squared term is as the combined non-linear estimate cannot be
response indices and the number of negative, but the negative for relevant values of the OxCGRT
deaths, combined non-linear *  stringency index (0 to 100),
estimate is positive
(increases deaths) and
larger than the linear
estimate for all values
of the OxCGRT
stringency index.
Dave et al. (2021); "When COVID-  Uses smartphone location tracking and Finds no overall Find large effects of SIPO on deaths after 6-14
Do Shelter-in-Place 19 state data on COVID-19 deaths and SIPO  significant effect of days in early adopting states (see Table 8),
Orders Fight Covid-19 mortality — data (supplemented by their own SIPO on deaths but which is before an SIPO-related effect would be
Best? Policy searches) collected by the New York does find a negative seen. This couid indicate that other factors
Heterogeneity Across Times to estimate the effect of SIPO's. effect (fewer deaths) in  rather than SIPO's drive the results.
States and Adoption Finds that SIPO was associated with a early adopting states.
Time" 9%-10% increase in the rate at which
state residents remained in their homes
full-time, but overall they do not find an
significant effect on mortality after 20+
days (see Figure 4). Indicate that the
lacking significance may be due to long
term estimates being identified of a few
early adopting states.
Dergiades et al. (2020); COVID-  Uses daily deaths from the European Finds that the greater Focus is on the effect of early stage NPIs and
"Effectiveness of 19 Centre for Disease Prevention and the strength of thus does not absolutely live up to our eligibility
government policies in mortality  Control and OXCGRT stringency from 32 government criteria. However, we include the study as it
response to the COVID- countries worldwide (including U.S.) to interventions at an early differentiates between lockdown strength at an
19 outbreak" estimates the effect of lockdown on the stage, the more early stage.
number of deaths. effective these are in
slowing down or
reversing the growth
rate of deaths.
Fakir and Bharati (2021);  COVID-  Uses data from 127 countries. combining ~ Find large causal effects  Finds a larger effect on deaths after 0 days than
"Pandemic catch-22: The 19 high-frequency measures of mobility data  of stricter restrictions after 14 and 21 days (Table 3). This is surprising
role of mobility mortality  from Google's daily mobility reports, on the weekly growth given that it takes 2-3 weeks from infection to
restrictions and country-date-level information on the rate of recorded deaths  death, and it may indicate that their results are
institutional inequalities in stringency of restrictions in response to attributed to COVID- driven by other factors.
halting the spread of the pandemic from Oxford's Coronavirus 19, Show that more
COVID-19" Government Response Tracker (OxCGRT), stringent interventions
and daily data on deaths attributed to help more in richer,
COVID-19 from Our World In Data and more educated, more
the Johns Hopkins University. Instrument  democratic, and less
stringency using day-to-day changes in corrupt countries with
the stringency of the restrictions in the older, healthier
rest of the world. populations and more
effective governments.
Fowler et al. (2021); COVID-  Uses U.S. county data on COVID-19 Stay-at-home orders Finds the largest effect of SIPO on deaths after
"Stay-at-home orders 19 deaths and SIPO data coilected by the are also associated with 10 days (see Figure 4), before a SIPO-related
associate with mortality ~New York Times to estimate the effect of a 59.8 percent (18.3 to  effect could possibly be seen as it takes 2-3

subsequent decreases in
COVID-19 cases and
fatalities in the United
States"”

SIPO's using a two-way fixed-effects
difference-in-differences model. Find a
large and early (after few days) effect of
SIPO on COVID-19 related deaths.

weeks from infection to death. This could
indicate that other factors drive their results.

80.2) average reduction
in weekly fatalities after
three weeks, These
results suggest that
stay-at-home orders
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1. Study (Author & 2,
title) Measure

3. Description

4. Results

5. Comments

might have reduced
confirmed cases by
390,000 (170,000 to
680,000) and fatalities
by 41,000 (27,000 to
59,000) within the first
three weeks in localities
that implemented stay-
at-home orders,

Fuller et al, (2021); COVID-
"Mitigation Policies and 19
COVID-19-Associated mortality
Mortality ~ 37 European

Countries, January 23-

June 30, 2020"

Uses COVID-19-deaths and OxCGRT
stringency in 37 European countries to
estimate the effect of lockdown on the
number of COVID-19-deaths, Find a

significant negative (fewer deaths) effect

of stricter lockdowns after mortality
threshold is reached (the threshold is a

daily rate of 0.02 new COVID-19 deaths
per 100,000 population (based on a 7-day

moving average))

For each 1-unit increase
in OXCGRT stringency
index, the cumulative
mortality decreases by
0.55 deaths per
100,000.

Gibson (2020); COVID-
"Government mandated 19
lockdowns do not reduce  mortality
Covid-19 deaths:

implications for evaluating

the stringent New

Zealand response”

Uses data for every county in the United
States from March through June 1, 2020,

to estimate the effect of SIPO (called
“lockdown") on COVID-19 mortality.
Policy data are acquired from American
Red Cross reporting on emergency

regulations. His control variables include
county population and density, the elder

share, the share in nursing homes, nine
other demographic and economic

characteristics and a set of regional fixed
effects. Handles causality problems using

instrument variables {IV),

Find no statistically
significant effect of
SIPO.

Gibson use the word "lockdown" as synonym
for SIPO (writes "technically, government-
ordered community quarantine")

Goldstein et al. (2021); COVID-
"Lockdown Fatigue: The 19

Uses panel data from 152 countries with
data from the onset of the pandemic until
December 31, 2020. Finds that lockdowns
tend to reduce the number of COVID-19

related deaths, but also that this benign
impact declines over time: after four
months of strict lockdown, NPIs have a

significantly weaker contribution in terms

of their effect in reducing COVID-19
related fatalities,

Stricter lockdowns
reduce deaths for the
first 60 days,
whereafter the
cumulative effect
begins to decrease. If
reintroduced after 120,
the effect of lockdowns
is smaller in the short
run, but after 90 days
the effect is almost the
same as during first
lockdown {only app.
10% lower).

There is little documentation in the study (e.g.
no tables with estimates).

Diminishing Effects of mortality
Quarantines on the

Spread of COVID-19 "

Guo et al. (2021); COVID-

"Mitigation Interventions 19

in the United States: An mortality
Exploratory Investigation

of Determinants and

Impacts”

Uses policy data from 1,470 executive
orders from the state-government

websites for all 50 states and Washington

DC and COVID-19-deaths from Johns
Hopkins University in a random-effect

spatial error panel model to estimate the

effect of nine NPlIs (SIPO, strengthened
SIPO, public school closure, all school

closure, large-gathering ban of more than

10 people, any gathering ban,
restaurant/bar limit to dining out only,
nonessential business closure, and

mandatory self-quarantine of travelers) on

COVID-19 deaths.

Two mitigation
strategies (all school
closure and mandatory
self-quarantine of
travelers) showed
positive (more deaths)
impact on COVID-19-
deaths per 10,000, Six
mitigation strategies
(SIPO, public school
closure, large gathering
bans (>10), any
gathering ban,
restaurant/bar limit to
dining out only, and
nonessential business

Only conclude on NPIs which reduce mortality.
However, the conclusion is based on one-tailed
tests, which means that all positive estimates
{more deaths) are deemed insignificant. Thus, in
their mortality-specification (Table 3, Proportion
of Cumulative Deaths Over the Population), the
estimate of all school closures (.204) and
mandatory self-quarantine of travelers (0.363) is
deemed insignificant based on schools Cl [.029,
.379] and quarantine C! [.193, .532]. We
believe, these results should be interpreted as a
significant increase in mortality, and that these
results should have been part of their
conclusion.
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1. Study (Author & 2, 3. Description 4, Results 5. Comments
title) Measure
closure) did not show
any impact (Table 3,
"Proportion of
Cumulative Deaths
Over the Population).
Hale et al. (2020); "Global COVID-  Uses the OXCGRT stringency and COVID-  Finds that higher
assessment of the 19 19-deaths from the European Centre for  stringency in the past
relationship between mortality Disease Prevention and Control for 170 leads to a lower growth
government response countries. Estimates both cross-sectional  rate in the present, with
measures and COVID-19 models in which countries are the unit of  each additional point of
deaths" analysis, as well as longitudinal models on  stringency
time-series panel data with country-day ~ corresponding to a
as the unit of analysis (including models 0.039%-point reduction
that use both time and country fixed in daily deaths growth
effects), rates six weeks |ater.
Hunter et al. (2021); COVID-  Uses death data from the European Finds that mass Finds an effect of closing educational facilities
“Impact of hon- 19 Centre for Disease Prevention and gathering restrictions and non-essential services after 1-7 days before
pharmaceutical mortality  Control (ECDC) and NPI-data from the and initial business lockdown could possibly have an effect on the
interventions against Institute of Health Metrics and Evaluation. closures (businesses number of deaths. This may indicate that other
COVID-19 in Europe: A Argues that they use a quasi-experimental such as entertainment  factors are driving their results.
quasi-experimental non- approach to identify the effect of NPIs venues, bars and
equivalent group and because no analyzed intervention was restaurants) reduces the
time-series" imposed by all European countries and number of deaths,
interventions were put in place at whereas closing
different points in the development of the educational facilities
epidemics. and issuing SIPO
increases the number of
deaths, Finds no effect
of closing non-essential
services and
mandating/recommendi
ng masks (Table 3)
Langeland et al. (2021); COVID-  Estimates the effect of state-level Finds no significant They write that "6+ weeks of lockdown is the
"The Effect of State Level 19 lockdowns on COVID-19 deaths using effect of SIPO on the only setting where the odds of dying are
COVID-19 Stay-at-Home mortality —multiple quasi-Poisson regressions with number of deaths after  statistically higher than in the no lockdown
Orders on Death Rates" fockdown time length as the explanatory ~ 2-4,4-6 and 6+ weeks.  case.” However, all estimates are insignificant in
variable. Does not specify how lockdown Table C. Looks as if lockdown duration may
is defined and what their data sources are. cause a causality problem, because politicians
may be less likely to ease restrictions when
there are many cases/deaths.
Leffler et al. (2020); COVID-  Use COVID-19 deaths from Worldometer ~ Finds that masking Their "mask recommendation” category includes
"Association of country- 19 and info about NPIs {mask/mask (mask some countries, where masks were mandated
wide coronavirus mortality recommendations, international travel recommendations) (see Supplemental Table A1) and may (partially)
mortality with restrictions and lockdowns (defined as any reduces mortality. For  capture the effect of mask mandates. Looks at
demographics, testing, closure of schools or workplaces, limits on  each week that masks  duration which may cause a causality problem,
lockdowns, and public public gatherings or internal movement, or were recommended the because politicians may be less likely to ease
wearing of masks" stay-at-home orders) from Hale et al. increase in per-capita restrictions when there are many cases/deaths.
(2020) for 200 countries to estimatethe  mortality was 8.1%
effect of the duration of NPIs on the (compared to 55.7%
number of deaths. increase when masks
were not
recommended). Finds
no significant effect of
the number of weeks
with internal lockdowns
and international travel
restrictions (Table 2).
Mccafferty and Ashley Other Use data from 27 U.S, states and 12 Finds that no mandate

(2021); "Covid-19 Social
Distancing Interventions
by Statutory Mandate and
Their Observational

European countries to analyze the effect
of NPIs on peak morality rate using
general linear mixed effects modelling.

(school closures,
prohibition on mass
gatherings, business
closures, stay at home
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1. Study (Author &
title)

2,

Measure

3. Description

4. Results

5. Comments

Correlation to Mortality in

the United States and
Europe"

orders, severe travel
restrictions, and closure
of non-essential
businesses) was
effective in reducing
the peak COVID-19
mortality rate.

Pan et al. (2020); "Covid-
19: Effectiveness of non-
pharmaceutical
interventions in the
united states before
phased removal of social
distancing protections
varies by region"

COVID-
19
mortality

Uses county-level data for all U.S. states,
Mortality is obtained from Johns Hopkins,
while policy data are obtained from
official governmental websites.
Categorizes 12 policies into 4 levels of
disease control; Level 1 (low) - State of
Emergency; Level 2 (moderate) - school
closures, restricting access (visits) to
nursing homes, or closing restaurants and
bars; Level 3 (high) - nhon-essential
business closures, suspending non-violent
arrests, suspending elective medical
procedures, suspending evictions, or
restricting mass gatherings of at least 10
people; and Level 4 (aggressive) -
sheltering in place / stay-at-home, public
mask requirements, or travel restrictions.
Use stepped-wedge cluster randomized
trial (SW-CRT) for clustering and negative
binomial mixed model regression.

Concludes that only
{duration of, see
comment in next
column) level 4
restrictions are

associated with reduced

risk of death, with an
average 15% decline in
the COVID-19 death
rate per day.
Implementation of level
3 and level 2
restrictions increased
death rates in 6 of 6
regions, while longer
duration increased
death ratesin 5 of 6
regions,

They focus on the negative estimate of duration
of Level 4. However, their implementation
estimate is large and positive, and the combined
effect of implementation and duration is
unclear.

Pincombe et al. (2021);
"The effectiveness of
national-level
containment and closure
policies across income
levels during the COVID-
19 pandemic: an analysis
of 113 countries"

COVID-
19
mortality

Uses daily data for 113 countries on
cumulative COVID-19 death counts over
130 days between February 15, 2020,
and June 23, 2020, to examine changes in
mortality growth rates across the World
Bank’s income group classifications
following shelter-in-place
recommendations or orders (they use one
variable covering both recommendations
and orders).

Finds that shelter-in-
place
recommendations/orde
rs reduces mortality
growth rates in high
income countries
(although insignificant)
but increases growth
rates in countries in
other income groups.

Sears et al. (2020); "Are
we #stayinghome to
Flatten the Curve?"

COVID-
19
mortality

Uses cellular location data from all 50
states and the District of Columbia to
investigate mobility patterns during the
pandemic across states and time. Adding
COVID-19 death tolls and the timing of
SIPO for each state they estimate the
effect of stay-at-home policies on
COVID-19 mortality.

Find that SIPOs lower
deaths by 0.13- 0.17
per 100,000 residents,
equivalent to death
rates 29-35% lower
than in the absence of
policies. However,
these estimates are
insignificant at a 95%
confidence interval (see
Table 4). The study also
finds reductions in
activity levels prior to
mandates. Human
encounter rate fell by
63 percentage points
and nonessential visits
by 39 percentage
points relative to pre-
COVID-19 levels, prior
to any state
implementing a
statewide mandate

In the abstract the authors state that death
rates would be 42-54% lower than in the
absence of policies. However, this includes
averted deaths due to pre-mandate social
distancing behavior (p. 6). The effect of SIPO is
a reduction in deaths by 29%-35% compared to
a situation without SIPO but with pre-mandate
social distancing. These estimates are
insignificant at a 95% confidence interval.
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1. Study (Author & 2, 3. Description 4, Results 5. Comments
title) Measure
Shiva and Molana (2021); COVID-  Uses COVID-19-deaths and OxCGRT A stricter lockdown (1
"The Luxury of 19 stringency from 169 countries to estimate stringency point)
Lockdown" mortality  the effect of lockdown on the number of  reduces deaths by 0,1%
deaths 1-8 weeks later, Finds that stricter  after 4 weeks. After 8
lockdowns reduce COVID-19-deaths 4 weeks the effect is
weeks later (but insignificant 8 weeks insignificant.
later) and have the greatest effect in high
income countries. Finds no effect of
workplace closures in low-income
countries.
Spiegel and Tookes COVID-  Use data for every county in the United Finds that some In total they analyze the lockdown effect of 21
(2021); "Business 19 States from March through December interventions (e.g. mask variables, 14 of 21 estimates are significant, and
restrictions and Covid-19  mortality 2020 to estimate the effect of various mandates, restaurant of these 6 are negative (reduces deaths) while 8
fatalities" NPIs on the COVID-19-deaths growth and bar closures, gym are positive (increases deaths). Some results are
rate. Derives causality by 1) assuming that closures, and high-risk  far from intuitive. E.g. mask recommendations
state regulators primarily focus on the business closures) increases deaths by 48% while mask mandates
state's most populous counties, so state reduces mortality reduces deaths by 12%, and closing restaurants
regulation in smaller counties can be growth, while other and bars reduces deaths by 50%, while closing
viewed as a quasi randomized experiment, interventions (closures  bars but not restaurants only reduces deaths by
and 2) conducting county pair analysis, of low- to medium-risk  5%.
where similar counties in different states  businesses and personal
(and subject to different state policies) are care/spa services) did
compared. not have an effect and
may even have
increased the number
of deaths.
Stockenhuber (2020); COVID-  Uses data for the number of COVID-19 Finds no significant Groups data on lockdown strictness into four
"Did We Respond Quickly 19 infections and deaths and policy effect of stricter groups and lose significant information and
Enough? How Policy- mortality  information for 24 countries from lockdowns on the variation,
Implementation Speed in OxCGRT to estimate the effect of stricter number of fatalities
Response to COVID-19 lockdowns on the number of deaths using (Table 4).
Affects the Number of principal component analysis and a
Fatal Cases in Europe" generalized linear mixed model.
Stokes et al. (2020); "The  COVID-  Uses daily Covid-19 deaths for 130 Of the nine sub- Their results are counter intuitive and
relative effects of non- 19 countries from the European Centre for categories in the somewhat inconclusive. Why does limiting very
pharmaceutical mortality  Disease Prevention and Control (ECDC) OxCGRT stringency large gatherings (>1,000) work, while stricter

interventions on early
Covid-19 mortality:
natural experiment in 130
countries"

and daily policy data from the Oxford
COVID-19 Government Response Tracker
(OXCGRT). Looks at all levels of
restrictions for each of the nine sub-
categories of the OXCGRT stringency
index (school, work, events, gatherings,
transport, SIPO, internal movement,
travel).

index, only travel
restrictions are
consistently significant
(with level 2
"Quarantine arrivals
from high-risk regions"
having the largest
effect, and the strictest
level 4 "Total border
closure" having the
smallest effect),
Restrictions on very
large gatherings
(>1,000) has a large
significant negative
(fewer deaths) effect,
while the effect of
stricter restrictions on
gatherings are
insignificant. Authors
recommend that the
closing of schools (level
1) has a very large (in

absolute terms it's twice

the effect of border
quarantines) positive

limits do not? Why do recommending school
closures cause more deaths? Why is the effect
of border closures before 1st death insignificant,
while the effect of closing borders after 1st
death is significant (and large)? And why does
quarantining arrivals from high-risk regions work
better than total border closures? With 23
estimated parameters in total these counter
intuitive and inconclusive results could be
caused by multiple test bias (we correct for this
in the meta-analysis), but may also be caused by
other factors such as omitted variable bias.
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4, Results
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effect (more deaths)
while stricter
interventions on
schools have no
significant effect.
Required cancelling of
public events also has a
significant positive
(more deaths) effect.
We focus on their 14-
38 days results, as they
catch the longest time
frame (their 0-24 day
model returns mostly
insignificant results).

Toya and Skidmore COVID-
(2020); "A Cross-Country 19
Analysis of the mortality
Determinants of Covid-19

Fatalities"

Uses COVID-19-deaths and lockdown
info from various sources from 159

countries in a cross-country event study.
Controls for country specifics by including
socio-economic, political, geographic, and

policy information. Finds little evidence
for the efficacy of NPls,

Complete travel
restrictions prior to
April 2020 reduced
deaths by -0.226 per
100.000 by April 1st
2021, while mandatory
national lockdown prior
to April 2020 increased
deaths by 0.166 by
April 1st 2021.
Recommended local
lockdowns reduced
deaths but results are
based on one
observation, Partial
travel restrictions,
mandatory local
lockdowns and
recommended national
lockdowns did not have
a significant effect on
deaths.

The study looks at the lockdown status prior to
April 2020 and the effect on deaths the
following year (until April 1st 2021). The authors
state this is to reduce concerns about
endogeneity but do not explain why the
lockdowns in the spring of 2020 are a good
instrument for lockdowns during later waves
are.

Tsai et al, (2021); Reproduc
"Coronavirus Disease tion rate,
2019 (COVID-19) Rt
Transmission in the

United States Before

Versus After Relaxation

of Statewide Social

Distancing Measures"

Uses data for NPIs that were

implemented and/or relaxed in U.S, states

between 10 March and 15 July 2020.

Using segmented linear regression, they
estimate the extent to which relaxation of

social distancing affected epidemic

control, as indicated by the time-varying,

state-specific effective reproduction
number (Rt). Rt is based on death tolls,

Finds that in the 8
weeks prior to relaxing
NPIs, Rt was declining,
while after relaxation Rt
started to increase.

Their Figure 1 shows that Rt on average
increases app. 10 days before relaxation, which
could indicate that other factors (omitted
variables) affect the results.

Note: All comments on the significance of estimates are based on a 5% significance level unless otherwise stated,

It is difficult to make a conclusion based on the overview in Table 1. Is -0.073 to -0.326
deaths/million per stringency point, as estimated by Ashraf (2020), a large or a small effect
relative to. the 98% reduction in mortality predicted by the study published by the Imperial
College London (Ferguson et al. (2020). This is the subject for our meta-analysis in the next
section. Here, it turns out that -0.073 to -0.326 deaths/million per stringency point is a relatively
modest effect and only corresponds to a 2.4% reduction in COVID-19 mortality on average in
the U.S. and Europe.
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4 Meta-analysis: The impact of lockdowns on COVID-19 mortality

We now turn to the meta-analysis, where we focus on the impact of lockdowns on COVID-19
mortality.

In the meta-analysis, we include 24 studies in which we can derive the relative effect of
lockdowns on COVID-19 mortality, where mortality is measured as COVID-19-related deaths
per million. In practice, this means that the studies we included estimate the effect of lockdowns
on mortality or the effect of lockdowns on mortality growth rates, while using a counterfactual
estimate.?

Our focus is on the effect of compulsory non-pharmaceutical interventions (NPI), policies that
restrict internal movement, close schools and businesses, and ban international travel, among
others. We do not look at the effect of voluntary behavioral changes (e.g. voluntary mask
wearing), the effect of recommendations (e.g. recommended mask wearing), or governmental
services (voluntary mass testing and public information campaigns), but only on mandated NPIs.

The studies we examine are placed in three categories. Seven studies analyze the effect of stricter
lockdowns based on the OxCGRT stringency indices, 13 studies analyze the effect of SIPOs (6
studies only analyze SIPOs, while seven analyze SIPOs among other interventions), and 11
studies analyze the effect of specific NPIs independently (lockdown vs. no lockdown).?” Each of
these categories is handled so that comparable estimates can be made across categories. Below,
we present the results for each category and show the overall results, as well as those based on
various quality dimensions.

Quality dimensions

We include quality dimensions because there are reasons to believe that can affect a study’s
conclusion. Below we describe the dimensions, as well as our reasons to believe that they are
necessary to fully understand the empirical evidence.

» Peer-reviewed vs. working papers: We distinguish between peer-reviewed studies and
working papers as we consider peer-reviewed studies generally being of higher quality than
working papers.??

o Long vs. short time period: We distinguish between studies based on long time periods (with
data series ending affer May 31, 2020) and short time periods (data series ending at or before
May 31, 2020), because the first wave did not fully end before late June in the U.S. and
Europe. Thus, studies relying on short data periods lack the last part of the first wave and
may yield biased results if lockdowns only “flatten the curve” and do not prevent deaths.

26 As a minimum requirement, one needs to know the effect on the top of the curve.
%7 The total is larger than 21 because the 11 SIPO studies include seven studies which look at multiple measures.
28 Vetted papers from CEPR Covid Economics are considered as working papers in this regard.
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* No early effect on mortality: On average, it takes approximately three weeks from infection
to death.?? However, several studies find effects of lockdown on mortality almost
immediately. Fowler et al. (2021) find a significant effect of SIPOs on mortality after just
four days and the largest effect after 10 days. An early effect may indicate that other factors
(omitted variables) drive the results, and, thus, we distinguish between studies which find an
effect on mortality sooner than 14 days after lockdown and those that do not.3° Note that
many studies do not look at the short term and thus fall into the latter category by default.

e Social sciences vs. other sciences: While it is true that epidemiologists and researchers in
natural sciences should, in principle, know much more about COVID-19 and how it spreads
than social scientists, social scientists are, in principle, experts in evaluating the effect of
various policy interventions. Thus, we distinguish between studies published by scholars in
social sciences and by scholars from other fields of research. We perceive the former as
being better suited for examining the effects of lockdowns on mortality. For each study, we
have registered the research field for the corresponding author’s associated institute (e.g., for
a scholar from “Institute of economics™ research field is registered as “Economics”). Where
no corresponding author was available, the first author has been used. Afterwards, all
research fields have been classified as either from the “Social Science” or “Other.””3!

We also considered including a quality dimension to distinguish between studies based on excess
mortality and studies based on COVID-19 mortality, as we believe that excess mortality is
potentially a better measure for two reasons. First, data on total deaths in a country is far more
precise than data on COVID-19 related deaths, which may be both underreported (due to lack of
tests) or overreported (because some people die with — but not because of — COVID-19).
Secondly, a major purpose of lockdowns is to save lives. To the extend lockdowns shift deaths
Jrom COVID-19 fo other causes (e.g. suicide), estimates based on COVID-19 mortality will
overestimate the effect of lockdowns. Likewise, if lockdowns save lives in other ways (e.g. fewer
traffic accidents) lockdowns’ effect on mortality will be underestimated. However, as only one

 Leffler et al. (2020) writes, “On average, the time from infection with the coronavirus to onset of symptoms is 5.1
days, and the time from symptom onset to death is on average 17.8 days. Therefore, the time from infection to
death is expected to be 23 days.” Meanwhile, Stokes et al. (2020) writes that “evidence suggests a mean lag
between virus transmission and symptom onset of 6 days, and a further mean lag of 18 days between onset of
symptoms and death.”

3% Some of the authors are aware of this problem. E.g. Bjornskov (2021a) writes ”when the lag length extends to
three or fourth weeks, that is, the length that is reasonable from the perspective of the virology of Sars-CoV-2, the
estimates become very small and insignificant” and these results confirm the overall pattern by being negative
and significant when lagged one or two weeks (the period when they cannot have worked) but turning positive and
insignificant when lagged four weeks.”

3! Research fields classified as social sciences were economics, public health, management, political science,
government, international development, and public policy, while research fields not classified as social sciences
were ophthalmology, environment, medicine, evolutionary biology and environment, human toxicology,
epidemiology, and anesthesiology.
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of the 34 studies (Bjernskov (2021a)) is based on excess mortality, we are unfortunately forced
to disregard this quality dimension.

Meta-data used for our quality dimensions as well as other relevant information are shown in
Table 2.

Table 2: Metadata for the studies included in the meta-analysis

1. Study {(Author & title) 2. Included 3. 4.End of 5, 6. Field of 7. 8.
in meta- Publication data Earliest research Lockdown  Geographical
analysis status period effect measure coverage
Alderman and Harjoto (2020); "COVID-19:  Yes Peer-review  11-Jun-20 n/a Economics {Social SIPO United States
U.S. shelter-in-place orders and science)
demographic characteristics linked to
cases, mortality, and recovery rates"
Aparicio and Grossbard (2021); "Are Covid  Yes Peer-review  22-Jul-20 n/a Economics {Social Specific NPls  Europe and
Fatalities in the U.S. Higher than in the EU, science) United States
and If so, Why?"
Ashraf (2020); "Sociceconomic conditions,  Yes WP 20-May- n/a Economics (Social Stringency World
government interventions and health 20 science) :
outcomes during COVID-19"
Auger et al. (2020); "Association between  Yes Peer-review  07-May- >21 days Medicine (Other) Specific NPls  United States
statewide school closure and COVID-19 20
incidence and mortality in the U.S."
Berry et al. (2021); "Evaluating the effects  Yes Peer-review  30-May-  8-14 days Public policy {Social .SIPO United States
of shelter-in-place policies during the 20 science)
COVID-19 pandemic"
Bjgrnskov (2021a); "Did Lockdown Work?  Yes Peer-review  30-Jun-20 <8days  Economics (Social Stringency Europe
An Economist's Cross-Country science)
Comparison"
Blanco et al. (2020); "Do Coronavirus No WP 31-Aug-20 8-14 days Economics (Social Specific NPls  World
Containment Measures Work? Worldwide science)
Evidence"
Bonardi et al. (2020); "Fast and local: How  Yes WP 13-Apr-20 <8 days  Economics (Social Specific NPls  World
did lockdown policies affect the spread and science)
severity of the covid-19"
Bongaerts et al. (2021); "Closed for Yes Peer-review  13-Apr-20 8-14 days Management Specific NPls  One country
business: The mortality impact of business (Social science)
closures during the Covid-19 pandemic"
Chaudhry et al. (2020); "A country level Yes Peer-review  01-Apr-20 n/a Anesthesiology Specific NPls  World
analysis measuring the impact of (Other)
government actions, country preparedness
and socioeconomic factors on COVID-19
mortality and related health outcomes"
Chernozhukov et al. (2021); "Causal impact  Yes Peer-review  03-Aun-20 n/a Economics (Social Specific NPIs  United States
of masks, policies, behavior on early covid- science)
19 pandemic in the U.S."
Chisadza et al. (2021); "Government Yes Peer-review  01-Sep-20 n/a Economics (Social Stringency World
Effectiveness and the COVID-19 science)
Pandemic"
Dave et al. (2021); "When Do Shelter-in- Yes Peer-review  20-Apr-20 Findsno  Economics (Social SIPO United States
Place Orders Fight Covid-19 Best? Policy effect science)
Heterogeneity Across States and Adoption
Time"
Dergiades et al. (2020); "Effectiveness of No WP 30-Apr-20 n/a Management Stringency World
government policies in response to the (Social science)
COVID-19 outbreak" ]
Fakir and Bharati (2021); "Pandemic catch- No Peer-review  30-Jul-20 <8days  Economics(Social ~ Stringency World

22: The role of mobility restrictions and
institutional inequalities in halting the
spread of COVID-19"

science)
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1. Study (Author & title) 2. Included 3. 4,Endof 5. 6. Field of 7. 8.
in meta- Publication data Earliest research Lockdown  Geographical
analysis status period effect measure coverage
Fowler et al. (2021); "Stay-at-home orders  Yes Peer-review  07-May- <8 days Public Health SIPO United States
associate with subsequent decreases in 20 (Social science)
COVID-19 cases and fatalities in the
United States"
Fuller et al. (2021); "Mitigation Policies and  Yes WP 30-Jun-20 n/a Epidemiology Stringency Europe
COVID-19-Associated Mortality — 37 (Other)
European Countries, January 23-June 30,
2020"
Gibson (2020); "Government mandated Yes Peer-review  01-Jun-20 Findsno  Economics (Social SIPO United States
lockdowns do not reduce Covid-19 deaths: effect science)
implications for evaluating the stringent
New Zealand response”
Goldstein et al. (2021); "Lockdown Fatigue: Yes WP 31-Dec-20 <8days International Stringency World
The Diminishing Effects of Quarantines on Development
the Spread of COVID-19 " (Social science)
Guo et al. (2021); "Mitigation Interventions  Yes Peer-review  07-Apr-20 n/a Social work (Social ~ Specific NPIs  United States
in the United States: An Exploratory science)
Investigation of Determinants and Impacts"
Hale et al. (2020); "Global assessment of No WP 27-May-  n/a Government (Social ~ Stringency World
the relationship between government 20 science)
response measures and COVID-19 deaths"
Hunter et al. (2021); "Impact of non- No Peer-review  24-Apr-20 <8days  Medicine (Other) Specific NPIs  Europe
pharmaceutical interventions against
COVID-19 in Europe: A quasi-experimental
non-equivalent group and time-series"
Langeland et al. (2021); "The Effect of State No WP Not Findsno  Political Science Other United States
Level COVID-19 Stay-at-Home Orders on specified effect (Social science)
Death Rates"
Leffler et al. (2020); "Association of Yes Peer-review  09-May- n/a Ophthalmology Specific NPls  World
country-wide coronavirus mortality with 20 (Other)
demographics, testing, lockdowns, and
public wearing of masks"
Mccafferty and Ashley (2021); "Covid-19 No Peer-review  12-Apr-20 Findsno  Ophthalmology Specific NPIs  Europe and
Social Distancing Interventions by effect (Other) United States
Statutory Mandate and Their Observational
Correlation to Mortality in the United
States and Europe"
Pan et al. (2020); "Covid-19: Effectiveness  No WP 29-May- n/a Environment Specific NPls  United States
of non-pharmaceutical interventions in the 20 (Other)
united states before phased removal of
social distancing protections varies by
region"
Pincombe et al. (2021); "The effectiveness  No Peer-review  23-Jun-20 n/a Health Science SIPO World
of national-level containment and closure (Social science)
policies across income levels during the
COVID-19 pandemic: an analysis of 113
countries"
Sears et al. (2020); "Are we #stayinghome  Yes WP 29-Apr-20 Findsno  Economics (Social SIPO United States
to Flatten the Curve?" effect science)
Shiva and Molana (2021}); "The Luxury of Yes Peer-review  08-Jun-20 15-21 Government (Social  Stringency World
Lockdown" days science)
Spiegel and Tookes (2021); "Business Yes Peer-review  31-Dec-20 <8days  Management Specific NPIs  United States
restrictions and Covid-19 fatalities" (Social science)
Stockenhuber (2020); "Did We Respond Yes Peer-review  12-Jul-20 n/a Evolutionary Stringency Europe
Quickly Enough? How Policy- Biology and
Implementation Speed in Response to Environment
COVID-19 Affects the Number of Fatal (Other)
Cases in Europe"
Stokes et al. (2020); "The relative effects of Yes WP 01-Jun-20 n/a Economics (Social Specific NPls  World

non-pharmaceutical interventions on early

science)
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1. Study (Author & title) 2. Included 3. 4.End of 5. 6. Field of 7. 8

in meta- Publication data Earliest research Lockdown  Geographical
analysis status period effect measure coverage
Covid-19 mortality: natural experiment in
130 countries" )
Toya and Skidmore (2020); "A Cross- Yes WP 01-Apr-21 n/a Economics (Social Specific NPls  World
Country Analysis of the Determinants of science)
Covid-19? Fatalities"
Tsai et al, {2021); "Coronavirus Disease No Peer-review  15-Jul-20 <8days  Psychiatry (Social Specific NPIs  United States
2019 (COVID-19) Transmission in the science)

United States Before Versus After
Relaxation of Statewide Social Distancing
Measures"

Note: Research fields classified as social sciences were economics, public health, health science, management, political science, government,
international development, and public policy, while research fields not classified as social sciences were ophthalmology, environment,
medicine, evolutionary biology and environment, human toxicology, epidemiology and anesthesiology.

Interpreting and weighting estimates

The estimates used in the meta-analysis are not always readily available in the studies shown in
Table 2. In Appendix B Table 9, we describe for each paper how we interpret the estimates and
how they are converted to a common estimate (the relative effect of lockdowns on COVID-19
mortality) which is comparable across all studies.

Following Paldam (2015) and Stanley and Doucouliagos (2010), we also convert standard
errors®? and use the precision of each estimate (defined as 1/SE) to calculate the precision-
weighted average of all estimates and present funnel plots. The precision-weighted average is our
primary indicator of the efficacy of lockdowns, but we also report arithmetic averages and
medians in the meta-analysis.

In the following sections, we present the meta-analysis for each of the three groups of studies
(stringency index-studies, SIPO-studies, and studies analyzing specific NPIs).

4.1 Stringency index studies

Seven eligible studies examine the link between lockdown stringency and COVID-19 mortality.
The results from these studies, converted to common estimates, are presented in Table 3 below.
All studies are based on the COVID-19 Government Response Tracker’s (OxCGRT) stringency
index of Oxford University’s Blavatnik School of Government (Hale et al. (2020));51.

The OxCGRT stringency index neither measures the expected effectiveness of the lockdowns
nor the expected costs. Instead, it describes the stringency based on nine equally weighted
parameters.®> Many countries followed similar patterns and almost all countries closed schools,

32 Standard errors are converted such that the t-value, calculated based on common estimates and standard errors, is
unchanged. When confidence intervals are reported rather than standard etrors, we calculate standard errors using
t-distribution with co degrees of freedom (i.e. 1.96 for 95% confidence interval).

% The nine parameters are "C1 School closing,” "C2 Workplace closing,” "C3 Cancel public events,” "C4
Restrictions on gatherings,” "C5 Close public transport,” "C6 Stay at home requirements,” "C7 Restrictions on
internal movement,” "C8 International travel controls" and "H1 Public information campaigns.” The latter, "H1
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while only a few countries issued SIPOs without closing businesses. Hence, it is reasonable to
perceive the stringency index as continuous, although not necessarily linear. The index includes
recommendations (e.g. “workplace closing” is 1 if the government recommends closing (or work
" from home), cf. Hale et al. (2021)), but the effect of including recommendations in the index is
primarily to shift the index parallelly upward and should not alter the results relative to our focus
on mandated NPIs. It is important to note that the index is not perfect. As pointed out by Book
(2020), it is certainly possibly to identify errors and omissions in the index. However, the index
is objective and unbiased and as such, useful for cross-sectional analysis with several
observations, even if not suitable for comparing the overall strictness of lockdowns in two
countries.

Since the studies examined use different units of estimates, we have created common estimates
for Europe and United States to make them comparable. The common estimates show the effect
of the average lockdown in Europe and United States (with average stringencies of 76 and 74,
respectively, between March 16" and April 15, 2020, compared to a policy based solely on
recommendations (stringency 44)). For example, Ashraf (2020) estimates that the effect of
stricter lockdowns is -0.073 to -0.326 deaths/million per stringency point. We use the average of
these two estimates (-0.200) in the meta-analysis (see Table 9 in Appendix B for a description
for all studies). The average lockdown in Europe between March 16" and April 15%, 2020, was
32 points stricter than a policy solely based on recommendations (76 vs. 44). In United States, it
was 30 points. Hence, the total effect of the lockdowns compared to the recommendation policy
was -6.37 deaths/million in Europe (32 x -0.200) and -5.91 deaths/million in United States. With
populations of 748 million and 333 million, respectively the total effect as estimated by Ashraf
(2020) is 4,766 averted COVID-19 deaths in Europe and 1,969 averted COVID-19 deaths in
United States. By the end of the study period in Ashraf (2020), which is May 20, 2020, 164,600
people in Europe and 97,081 people in the United States had died of COVID-19. Hence, the
4,766 averted COVID-19 deaths in Europe and the 1,969 averted COVID-19 deaths in the
United States corresponds to 2.8% and 2.0% of all COVID-19 deaths, respectively, with an
arithmetic average of 2.4%. Our common estimate is thus -2.4%, cf. Table 3. So, this means that
Ashraf (2020) estimates that without lockdowns, COVID-19 deaths in Europe would have been
169,366 and COVID-19 deaths in the U.S. would have been 99,050. Our approach is not
unproblematic. First of all, the level of stringency varies over time for all countries. We use the
stringency between March 16™ and April 15™, 2020 because this period covers the main part of
the first wave which most of the studies analyze. Secondly, OxCGRT has changed the index over
time and a 10-point difference today may not be exactly the same as a 10-point difference when
the studies were finalized. However, we believe these problems are unlikely to significantly alter
our results.

Public information campaigns,” is not an intervention following our definition, as it is not a mandatory
requirement. However, of 97 European countries and U.S. States in the OXCGRT database, only Andorra, Belarus,
Bosnia and Herzegovina, Faeroe Islands, and Moldova — less than 1.6% of the population — did not get the
maximum score by March 20, 2020, so the parameter simply shifts the index parallelly upward and should not
have notable impact on the analyzes.
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Table 3 demonstrates that the studies find that lockdowns, on average, have reduced COVID-19
mortality rates by 0.2% (precision-weighted). The results yield a median of -2.4% and an
arithmetic average of -7.3%. Only one of the seven studies, Fuller et al. (2021), finds a
significant and (relative to the effect predicted in studies like Ferguson et al. (2020)) substantial
effect of lockdowns (-35%). The other six studies find much smaller effects. Hence, based on the
stringency index studies, we find little to no evidence that mandated lockdowns in Europe and
the United States had a noticeable effect on COVID-19 mortality rates. And, as will be discussed
in the next paragraph, the fifth column of Table 3 displays the number of quality dimensions (out
of 4) met by each study. .

Table 3: Overview of common estimates from studies based on stringency indexes

' Estimate " Quality

Effect on COVID-19 mortality (Estimated Averted Deaths Standard ‘ﬁ‘j‘gE)t dimension

Total Deaths) s
Bj@rnskov (2021) -0.3% 0.8% 119 3
Shiva and Molana (2021) -4.1% 0.4% 248 4
Stockenhuber (2020)* 0.0% n/a n/a 3
Chisadza et al. (2021) 0.1% 0.0% 7,390 4
Goldstein et al. (2021) -9.0% 3.8% 26 2
Fuller et al. (2021) -35.3% 92.1% 11 2
Ashraf (2020) -2.4% 0.4% 256 2
Precision-weighted average (arithmetic average / -0.2% (-7.3%/-2.4%)

median)

Note: The table shows the estimates for each study converted to a common estimate, i.e. the implied effect on COVID-19
mortality in Europe and United States. A negative number corresponds to fewer deaths, so -5% means 5% lover COVID-19
mortality. For studies which report estimates in deaths per million, the common estimate is calculated as: (COVID-19 moriality
with "common area’s" policy) / (COVID-19 mortality with recommendation policy) -1, where (COVID-19 mortality with
recommendation policy) is calculated as ((COVID-19 mortalily with "common avea's” policy) - Estimate x Difference in
stringency x population). Stringencies in Europe and United States are equal to the average stringency from March 16" to April
15" 2020 (76 and 74 respectively) and the stringency for the policy based solely on recommendations is 44 following Hale et al.
(2020). For the conversion of other studies see Table 9 in appendix B.

* It is not possible to calculate a common estimate Sor Stockenhuber (2020). When calculating arithmetic average / median, the
study is included as 0%, because estimates are insignificant and signs of estimates are mixed (higher strictness can cause both
lower and higher COVID-19 mortality).

We now turn to the quality dimensions. Table 4 presents the results differentiated by the four
quality dimensions. Two studies, Shiva and Molana (2021) and Chisadza et al. (2021), meet all
quality dimensions. The precision-weighted average for these studies is 0.0%, meaning that
lockdowns had no effect on COVID-19 mortality. Two studies live up to 3 of 4 quality
dimensions (Bjernskov (2021a) and Stockenhuber (2020)). The precision-weighted average for
these studies is -0.3%, meaning that lockdowns reduced COVID-19 mortality by 0.3%. Three
studies lack at least two quality dimensions.3* These studies find that lockdowns reduce COVID-
19 mortality by 4.2%. To sum up, we find that the studies that meet at least 3 of 4 quality
measures find that lockdowns have little to no effect on COVID-19 mortality, while studies that

3 In fact, the working papers by P. Goldstein et al. (2021), Fuller et al. (2021) and Ashraf (2020) all lack exactly
two quality parameters.
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meet 2 of 4 quality measures find a small effect on COVID-19 mortality. These results are far
from those estimated with the use of epidemiological models, such as the Imperial College
London (Ferguson et al. (2020).

Table 4: Overview of common estimates split on quality dimensions for studies based on
stringency indexes

Values show effect on COVID-19 mortality Precision-welghted  Arithmetic Median
average average
Peer-reviewed vs, working papers
Peer-reviewed [4] 0.0% -1.1% -0.2%
Working paper [3] -4.2% -15.6% -9.0%
Long vs. short time period
Data series ends after 31 May 2020 [6] -0.1% -8.1% -0.2%
Data series ends before 31 May 2020 [1] -2.4% -2.4% ~9.0%
No early effect on mortality
Does not find an effect within the first 14 days (including n/a) [5] -0.2% -8.3% -2.4%
Finds effect within the first 14 days [2] -1.9% -4,7% -4.7%
Social sciences vs. other sciences
Social sciences [5] -0.1% -3.1% -2.4%
Other sciences [2] -35.3% -17.7% -17.7%
4 of 4 quality dimensions [2] 0.0% -2,0% -2.0%
3 of 4 quality dimensions [2] -0.3% -0.2% -0.2%
2 of 4 quality dimensions or fewer [3] -4.2% -15.6% -9.0%

Note: The table shows the common estimate as described in Table 3 for each quality dimension. The number of studies in each
category is in square brackets. * The precision-weighted average does not include studies where no common standard error is

available, ¢f. Table 3.

Figure 5 shows a funnel plot for the studies in Table 3, except Stockenhuber (2020), where
common estimate standard errors cannot be derived. Chisadza et al. (2021) has a far higher
precision than the other studies (1/SE is 7,398 and the estimate is 0.1%)?°, and there are
indications that the estimate from Fuller et al. (2021) (the bottom left) is an imprecise outlier.3¢
Figure 5 The plot also shows that the studies with at least 3 of 4 quality dimensions are centered
around zero and generally have higher precision than other studies.

3% Excluding Chisadza et al. (2021) from the precision-weighted average changes the average to -3.5%.
36 Excluding Fuller et al. (2021) from the precision-weighted average only marginally changes the average because
the precision is very low.
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Figure 5: Funnel plot for estimates from studies based on stringency indexes
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white, while studies which lives up to 2 of 3 quality dimensions or less are marked with black. The vertical line illustrates the
precision-weighted average.

Overall conclusion on stringency index studies

Compared to a policy based solely on recommendations, we find little evidence that lockdowns
had a noticeable impact on COVID-19 mortality Only one study, Fuller et al, (2021), finds a
substantial effect, while the rest of the studies find little to no effect. Indeed, according to
stringency index studies, lockdowns in Europe and the United States reduced only COVID-19
mortality by 0.2% on average.

In the following section we will look at the effect of SIPOs. The section follows the same
structure as this section.

4.2  Shelter-in-place order (SIPO) studies

We have identified 13 eligible studies which estimate the effect of Shelter-In-Place Orders
(SIPOs) on COVID-19 mortality, cf. Table 5. Seven of these studies look at multiple NPIs of
which a SIPO is just one, while six studies estimate the effect of a SIPO vs. no SIPO in the
United States. According to the containment and closure policy indicators from OxCGRT, 41
states in the U.S. issued SIPOs in the spring of 2020, But usually, these were introduced after
implementing other NPIs such as school closures or workplace closures. On average, SIPOs
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were issued 7%z days after both schools and workplaces closed, and 12 days after the first of the
two closed. Only one state, Tennessee, issued a SIPO before schools and workplaces closed. The
10 states that did not issue SIPOs all closed schools. Moreover, of those 10 states, three closed
some non-essential businesses, while the remaining 7 closed all non-essential businesses.
Because of this, we perceive estimates for SIPOs based on U.S.-data as the marginal effect of
SIPOs on top of other restrictions, although we acknowledge that the estimates may capture the
effects of other NPI measures as well.

The results of eligible studies based on SIPOs are presented in Table 5. The tablej:‘demonstrates
that the studies generally find that STPOs have reduced COVID-19 mortality by 2.9% (on a
precision-weighted average). There is an apparent difference between studies in which a SIPO is
one of multiple NPIs, and studies in which a SIPO is the only examined intervention. The former
group generally finds that SIPOs increase COVID-19 mortality marginally, whereas the latter
finds that SIPOs decrease COVID-19 mortality. As we will see below, this difference could be
explained by differences in the quality dimensions, and especially the time period covered by
each study.

Table 5: Overview of estimates from studies based on SIPOs

. ) Estimate Standard Quality

Values show effect on COVID-19 mortality {Estimated Averted Deaths / Weight (1/SE)  dimensions
Total Deaths) error

Studies where SIPO is one of several examined interventions and not (as) likely to capture the effect of other interventions
Chernozhukov et al. (2021) -17.7% 14.3% 7 4
Chaudhry et al. (2020) * 0.0% n/a n/a 2
Aparicio and Grossbard (2021) 2.6% 2.8% 35 4
Stokes et al. (2020) 0.8% 11.1% 9 3
Spiegel and Tookes (2021) 13.1% 6.6% 15 3
Bonardi et al. (2020) 0.0% n/a n/a 1
Guo et al. (2021) 4.6% 14.8% 4 3
Average (median) where SIPO is one of several variables 2.8% (0.5%/0.8%)
Studies where SIPO is the only examined intervention and may capture the effect of other interventions
Sears et al, (2020) -32.2% 17.6% 6 2
Alderman and Harjoto (2020) -1.0% 0.6% 169 4
Berry et al. (2020) 1.1% n/a n/a 2
Fowler et al. (2021) -35.0% 7.0% 14 2
Gibson (2020) -6.0% 24.3% 4
Dave et al. (2020) -40.8% 36.1% 3 3
Average (median) where SIPO is the only variable -5.1% {-19.0%/-19.1%)
sPtréz(;:ii‘s;ison-weighted average (arithmetic average / median) for all -2.9% (-8.5%/0.0%)

Note: * Chaudhry et al. (2020) does not provide an estimate but states that SIPO is insignificant. We use 0% when calculating the
arithmetic average and median. Chaudhry et al. (2020) and Berry et al. (2021) do not affect the precision-weighted average, as
we do not know the standard errors.

Table 6 presents the results differentiated by quality dimensions. Four studies (Chernozhukov et
al. (2021), Aparicio and Grossbard (2021), Alderman and Harjoto (2020) and Gibson (2020))
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meet all quality dimensions but find vastly different effects of SIPOs on COVID-19 mortality.
The precision weighted average of the four studies is -1.0%. Four studies meet 3 of 4 quality
dimensions. They overall find that SIPOs increase COVID-19 mortality, as the precision-
weighted average is positive (3.7%). The five studies that meet 2 of 4 quality dimensions or
fewer3’ find a substantial reduction in COVID-19-mortality (-34.2%). This substantial reduction
seems to be driven by relatively short data series. The latest data point for the three studies which
find large effects of lockdowns (Sears et al. (2020), Fowler et al. (2021), and Dave et al. (2021))
are April 29, May 7, and April 20, respectively. This may indicate that SIPOs can delay deaths
but not eliminate them completely. Disregarding these studies with short data series, the
precision-weighted average is -0.1%.

Table 6: Quality dimensions for studies based on STPOs

Values show effect on COVID-19 mortality weigﬁ*lrteeccis;c\,/r;;age‘ Arithmetic average Median
Peer-reviewed vs, working papers

Peer-review [10] -2.4% -7.9% -0.5%

Working paper [3] -12.0% -10.5% 0.0%
Long vs. short time period

Data serie ends after 31 May 2020 [6] -0.1% -1.4% -0.1%

Data serie ends before 31 May 2020 [7] -25.9% -14.6% 0.0%
No early effect on mortality

Finds effect within the first 14 days [9] -2.0% -10.0% -1.0%

Does not find an effect within the first 14 days (ihcluding n/a) [4] -10.3% -5.2% 0.0%
Social sciences vs. other sciences

Social sciences [12] -2.9% -9.2% -0.5%

Other sciences [1] n/a 0.0% 0.0%
4 of 4 quality dimensions [4] -1.0% -5.5% -3.5%
3 of 4 quality dimensions [4] 3.7% -5.6% 2.7%
2 of 4 quality dimensions or fewer [5] -34.2% -13.2% 0.0%

Note: The table shows the common estimate as described in Table 5 for each quality dimension. The number of studies in each
category is in square brackets. * The precision-weighted average does not include studies where no common standard ervor is

available, cf. Table 5.

Figure 6 shows a funnel plot for the studies in Table 5, except Chaudhry et al. (2020) and Berry
et al. (2021), where common standard errors cannot be derived. Sears et al. (2020) stands out
with a precision far higher than those of the other studies. But generally, the precisions of the
studies are low and the estimates are placed on both sides of the zero-line with some tail’ to the

37 Bonardi et al. (2020) only meet one quality dimension (social science).

34



left. Figure 5 also shows that four of eight studies with at least 3 of 4 quality dimensions find
that SIPOs increase COVID-19 mortality by 0.8% to 13.1%.

Figure 6: Funnel plot for estimates from SIPO studies
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Overall conclusion on SIPO studies

We find no clear evidence that SIPOs had a noticeable impact on COVID-19 mortality. Some
studies find a large negative relationship between lockdowns and COVID-19 mortality, but this
seems to be caused by short data series which does not cover a full COVID-19 ‘wave’. Several
studies find a small positive relationship between lockdowns and COVID-19 mortality. Although
this appears to be counterintuitive, it could be the result of an (asymptomatic) infected person
being isolated at home under a STPO can infect family members with a higher viral load causing
more severe illness.?® The overall effect measured by the precision-weighted average is -2.9%.
The result is in line with Nuzzo et al. (2019), who state that “In the context of a high-impact

% This could indicate some publication bias, but the evidence is weak and with only 13 estimates, this cannot be

formally tested
%% E.g. see Guallar et al. (2020), who concludes, “Our data support that a greater viral inoculum at the time of SARS-

CoV-2 exposure might determine a higher risk of severe COVID-19.”
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respiratory pathogen, quarantine may be the least likely NPI to be effective in controlling the
spread due to high transmissibility” and World Health Organization Writing Group (2006), who
conclude that “forced isolation and quarantine are ineffective and impractical.”*

In the following section, we will look at the effect found in studies analyzing specific NPIs.

4.3 Studies of specific NPIs.

A total of 11 eligible studies look at (multiple) specific NPIs independently or simply lockdown
vs. no lockdown.*! The definition of the specific NPIs varies from study to study and are
somewhat difficult to compare. The variety in the definitions can be seen in the analysis of non-
essential business closures and bar/restaurant closures. Chernozhukov et al. (2021) focus on a
combined parameter (the average of business closure and bar/restaurant closure in each state),
Aparicio and Grossbard (2021) look at business closure but not bar/restaurant closure, Spiegel
and Tookes (2021) examine bar/restaurant closure but not business closure, and Guo et al. (2021)
look at both business closures and bar/restaurant closures independently.

Some studies include several NPIs (e.g. Stokes et al. (2020) and Spiegel and Tookes (2021)),
while othets cover very few. Bongaerts et al. (2021) only study business closures, and Leffler et
al. (2020) look at internal lockdown and international travel restrictions). Few NPIs in a model
are potentially a problem because they can capture the effect of excluded NPIs. On the other
hand, several NPIs in a model increase the risk of multiple test bias.

The differences in the choice of NPIs and in the number of NPIs make it challenging to create an
overview of the results. In Table 7: we have merged the results in six overall categories but note
that the estimates may not be fully comparable across studies. In particular, the lockdown-
measure varies from study to study and in some cases is poorly defined by the authors. Also,
there are only a few estimates within some of the categories. For instance, the estimate of the
effect of facemasks is based on only two studies.

Table 7 illustrates that generally there is no evidence of a noticeable relationship between the
most-used NPIs and COVID-19. Overall, lockdowns and limiting gatherings seem to increase
COVID-19 mortality, although the effect is modest (0.6% and 1.6%, respectively) and border
closures has little to no effect on COVID-19 mortality, with a precision-weighted average of -
0.1% (removing the imprecise outlier from Guo et al. (2021) changes the precision-weighted
average to -0.2%). We find a small effect of school closure (-4.4%), but this estimate is mainly
driven by Auger et al. (2020), who — as noted earlier — use an “interrupted time series study”

40 Both Nuzzo et al. (2019) and World Health Organization Writing Group (2006) focus on quarantining infected
persons. However, if quarantining infected persons is not effective, it should be no surprise that quarantining
uninfected persons could be ineffective too.

1 Note that we — according to our search strategy — did not search on specific measures such as “school closures”
but on words describing the overall political approach to the COVID-19 pandemic such as “non-pharmaceutical,”
“NPIs,” "lockdown” etc.
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approach and may capture other effects such as seasonal and behavioral effects. The absence of a
notable effect of school closures is in line with Irfan et al. (2021), who — based on a systematic
review and meta-analysis of 90 published or preprint studies of transmission in children —
concluded that “risks of infection among children in educational-settings was lower than in
communities. Evidence from school-based studies demonstrate it is largely safe for young
children (<10 years of age ) to be at schools; however, older children (between 10 and 19 years
of age) might facilitate transmission.” UNICEF (2021) and ECDC (2020) reach similar
conclusions,*?

Mandating facemasks — an intervention that was not widely used in the spring of 2020, and in
many countries was even discouraged — seems to have a large effect (-21.2%), but this
conclusion is based on only two studies.** Again, our categorization may play a role, as the
larger mask-estimate from Chernozhukov et al. (2021) is in fact “employee facemasks,” not a
general mask mandate. Our findings are somewhat in contrast to the result found in a review by
Liu et al. (2021), who conclude that “fourteen of sixteen identified randomized controlled trials
comparing face masks to no mask controls failed to find statistically significant benefit in the
intent-to-treat populations.” Similarly, a pre-COVID Cochrane review concludes, “There is low
certainty evidence from nine trials (3507 participants) that wearing a mask may make little or no
difference to the outcome of influenza-like illness (ILI) compared to not wearing a mask (risk
ratio (RR) 0.99, 95% confidence interval (CI) 0.82 to 1.18). There is moderate certainty evidence
that wearing a mask probably makes little or no difference to the outcome of laboratory-
confirmed influenza compared to not wearing a mask (RR 0.91, 95% CI 0.66 to 1.26; 6 trials;
3005 participants)” (Jefferson et al. (2020)).* However, it should be noted that even if no effect
is found in controlled settings, this does not necessarily imply that mandated face masks does not
reduce mortality, as other factors may play a role (e.g. wearing a mask may function as a tax on
socializing if people are bothered by wearing a face masks when they are socializing).

“2 UNICEF (2021) concludes, “The preliminary findings thus far suggest that in-person schooling — especially when
coupled with preventive and control measures — had lower secondary COVID-19 transmission rates compared to
other seitings and do not seem to have significantly contributed to the overall community transmission risks.”
Whereas, ECDC (2020) conclude, “School closures can contribute to a reduction in SARS-CoV-2 transmission,
but by themselves are insufficient to prevent community transmission of COVID-19 in the absence of other
nonpharmaceutical interventions (NPIs) such as restrictions on mass gathering,” and states, “There is a general
consensus that the decision to close schools to control the COVID-19 pandemic should be used as a last resort.
The negative physical, mental health and educational impact of proactive school closures on children, as well as
the economic impact on society more broadly, would likely outweigh the benefits.”

%3 Note again, that we — according to our search strategy — did not search on the specific measures such as “masks,”
“face masks,” “surgical masks” but on words describing the overall political approach to the COVID-19 pandemic
such as “non-pharmaceutical,” “NPIs,” ”lockdown” etc. Thus, we do not include most of the studies in mask
reviews such as Liu et al. (2021) and Jefferson et al. (2020).

*“ Lipp and Edwards (2014) also find no evidence of an effect and — looking at disposable surgical face masks for
preventing surgical wound infection in clean surgery — conclude, “Three trials were included, involving a total of
2113 participants. There was no statistically significant difference in infection rates between the masked and
unmasked group in any of the trials.” Meanwhile, Li et al. (2021) — based on six case-control studies — conclude,
“In general, wearing a mask was associated with a significantly reduced risk of COVID-19 infection (OR = 0.38,
95% CI: 0.21-0.69, I* = 54.1%)).
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Only business closure consistently shows evidence of a negative relationship with COVID-19
mortality, but the variation in the estimated effect is large. Three studies find little to no effect,
and three find large effects. Two of the larger effects are related to closing bars and restaurants.
The “close business” category in Chernozhukov et al. (2021) is an average of closed businesses,
restaurants, and movie theaters, while that same category is “closing restaurants and bars” in
Spiegel and Tookes (2021). The last study finding a large effect is Bongaerts et al. (2021), the
only eligible single-country study.*

As a final observation on Table 7, studies with fewer quality dimensions seem to find larger
effects, but the pattern is not systematic,®

Table 7: Overview of estimates from studies of specific NPIs

Lockdown Facemasks/ Business closure  Border closure School Limiting Quality
(complete/ Employee face (/bars & (/quarantine) closures  gathering dimensions
partial) masks restaurants) S
Chernozhukov et al. (2021) -34.0% -28.6% 4
Bongaerts et al, (2021) -31.6% 2
Chaudhry et al. (2020)" 0.0% 0.0% 2
Toya & Skidmore (2021) 0.5% -0.1% 3
Aparicio & Grossbard (2021) -1.3% 0.5% 0.8% 4
Auger et al. (2020) -58.0% 2
Leffler et al. (2020) 1.7% -15.6% 2
Stokes et al. (2020) 0.3% -24.6% -0.1% -6.3% 3
Spiegel & Tookes (2021) -13.5% -50.2% 11.8% 3
Bonardi et al. (2020)° 0.0% 0.0% 1
Guo et al. (2021) -0.4% 36.3% -0.2% 5.7% 3
Precision-weighted average 0.6% -21.2% -10.6% -0.1% -4.4% 1.6%
Arithmetic average 0.6% -23.8% -18.6% -0.7% -14.4% 3.0%
Median 0.3% -23.8% -14.9% 0.0% -0.1% 3.2%
4 of 4 quality dimensions n/a[0] -34.0% [1] -2.9% [2] n/a [0] 0.5%[1] 0.8% [1]
3 of 4 quality dimensions 0.5% [1] -13.5% [1] -21.5% [3] 0.0% [3] -0.1%{2] 5.6% [3]
2 of 4 quality dimensions or fewer 1.7% [2] n/a[1] -31.6% [2] -15.6% [2] -58.0%[1] n/a[1]

Note: " It is not possible to derive common estimates and standard errors from Chaudhry et al. (2020) and Bonardi et al. (2020). Chaudhry
et al. (2020) states that the effect of the various NPIs is insignificant without listing the estimates and standard errors. Bonardi et al.

(2020) states that partial or regional lockdowns are as effective as siricter NPIs but does not provide information to calculate common

estimates. Instead, we assume the estimate is 0% when calculating arithmetic average and median, while the estimates are excluded from
the calculation of precision-weighted averages because there are no standard errors.

45 Bongaerts et al. (2021) (implicitly) assume that municipalities with different exposures to closed sectors are not
inherently different, which may be a relatively strong assumption and could potentially drive their results.

4 We saw with SIPOs that studies based on short data series tended to find larger effects than studies based on short
data series. This is also somewhat true for studies examining multiple specific measures. If we focus on studies
with long data series (>May 31%, 2020), the precision-weighted estimates are as follows (average for all studies in
parentheses for easy comparison): Lockdown (complete/partial): 0.5% (0.6%), Facemasks/Employee face masks: -
21.2% (-21.2%), Business closures (/bars & restaurants): -8.1% (-10.6%), Border closures (/quarantine); ~0.1% (-
0.1%), School closures: 0.5% (-4.4%), Limiting gatherings: 1.4% (1.6%).
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Figure 7 shows a funnel plot for all estimates in Table 7, except Chaudhry et al. (2020) and
Bonardi et al. (2020), where common standard errors cannot be derived. Two estimates from
Toya and Skidmore (2020) stands out with a precision far higher than those of other studies, and
estimates are placed with some ‘tail” to the left, which could indicate some publication bias, i.e.
reluctance to publish results that show large positive (motre deaths) effects of lockdowns. The
most precise estimates are gathered around 0%, while less precise studies are spread out between
-58% and 36%. The precision-weighted average of all estimates across all NPIs is -0.6%.

Figure 7: Funnel plot for estimates from studies of specific NPIs
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one over the standard error. Studies where standard errors are not available are not included.

Overall conclusion on specific NPIs

Because of the heterogeneity in NPIs across studies, it is difficult to draw strong conclusions
based on the studies of multiple specific measures. We find no evidence that lockdowns, school
closures, border closures, and limiting gatherings have had a noticeable effect on COVID-19
mortality. There is some evidence that business closures reduce COVID-19 mortality, but the
variation in estimates is large and the effect seems related to closing bars. There may be an effect
of mask mandates, but just two studies look at this, one of which one only looks at the effect of
employee mask mandates.
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5 Concluding observations

Public health experts and politicians have — based on forecasts in epidemiological studies such as
that of Imperial College London (Ferguson et al. (2020) — embraced compulsory lockdowns as
an effective method for arresting the pandemic. But, have these lockdown policies been effective
in curbing COVID-19 mortality? This is the main question answered by our meta-analysis.

Adopting a systematic search and title-based screening, we identified 1,048 studies published by
July 1%, 2020, which potentially look at the effect of lockdowns on mortality rates. To answer
our question, we focused on studies that examine the actual impact of lockdowns on COVID-19
mortality rates based on registered cross-sectional mortality data and a counterfactual difference-
in-difference approach. Out of the 1,048 studies, 34 met our eligibility criteria.

Conclusions

Overall, our meta-analysis fails to confirm that lockdowns have had a large, significant effect on
mortality rates. Studies examining the relationship between lockdown strictness (based on the
OxCGRT stringency index) find that the average lockdown in Europe and the United States only
reduced COVID-19 mortality by 0.2% compared to a COVID-19 policy based solely on
recommendations. Shelter-in-place orders (SIPOs) were also ineffective. They only reduced
COVID-19 mortality by 2.9%.

Studies looking at specific NPIs (lockdown vs. no lockdown, facemasks, closing non-essential
businesses, border closures, school closures, and limiting gatherings) also find no broad-based
evidence of noticeable effects on COVID-19 mortality. However, closing non-essential
businesses seems to have had some effect (reducing COVID-19 mortality by 10.6%), which is
likely to be related to the closure of bars. Also, masks may reduce COVID-19 mortality, but
there is only one study that examines universal mask mandates. The effect of border closures,
school closures and limiting gatherings on COVID-19 mortality yields precision-weighted
estimates of -0.1%, -4.4%, and 1.6%, respectively. Lockdowns (compared to no lockdowns) also
do not reduce COVID-19 mortality.

Discussion

Overall, we conclude that lockdowns are not an effective way of reducing mortality rates during
a pandemic, at least not during the first wave of the COVID-19 pandemic. Our results are in line
with the World Health Organization Writing Group (2006), who state, “Reports from the 1918
influenza pandemic indicate that social-distancing measures did not stop or appear to
dramatically reduce transmission [...] In Edmonton, Canada, isolation and quarantine were
instituted; public meetings were banned; schools, churches, colleges, theaters, and other public
gathering places were closed; and business hours were restricted without obvious impact on the
epidemic.” Our findings are also in line with Allen's (2021) conclusion: “The most recent
research has shown that lockdowns have had, at best, a marginal effect on the number of Covid-
19 deaths.” Poeschl and Larsen (2021) conclude that “interventions are generally effective in
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mitigating COVID-19 spread”. But, 9 of the 43 (21%) results they review find “no or uncertain
association” between lockdowns and the spread of COVID-19, suggesting that evidence from
that own study contradicts their conclusion.

The findings contained in Johanna et al. (2020) are in contrast to our own. They conclude that
“for Jockdown, ten studies consistently showed that it successfully reduced the incidence,
onward transmission, and mortality rate of COVID-19.” The driver of the difference is three-
fold. First, Johanna et al. include modelling studies (10 out of a total of 14 studies), which we
have explicitly excluded. Second, they included interrupted time series studies (3 of 14 studies),
which we also exclude. Third, the only study using a difference-in-difference approach (as we
have done) is based on data collected before May 1%, 2020. We should mention that our results
indicate that early studies find relatively larger effects compared to later studies.

Our main conclusion invites a discussion of some issues. Our review does not point out why
lockdowns did not have the effect promised by the epidemiological models of Imperial College
London (Ferguson et al. (2020). We propose four factors that might explain the difference
between our conclusion and the view embraced by some epidemiologists.

First, people respond to dangers outside their door. When a pandemic rages, people believe in
social distancing regardless of what the government mandates. So, we believe that Allen (2021)
is right, when he concludes, “The ineffectiveness [of lockdowns] stemmed from individual
changes in behavior: either non-compliance or behavior that mimicked lockdowns.” In economic
terms, you can say that the demand for costly disease prevention efforts like social distancing
and increased focus on hygiene is high when infection rates are high. Contrary, when infection
rates are low, the demand is low and it may even be morally and economically rational not to
comply with mandates like SIPOs, which are difficult to enforce. Herby (2021) reviews studies
which distinguish between mandatory and voluntary behavioral changes. He finds that — on
average — voluntary behavioral changes are 10 times as important as mandatory behavioral
changes in combating COVID-19. If people voluntarily adjust their behavior to the risk of the
pandemic, closing down non-essential businesses may simply reallocate consumer visits away
from “nonessential” to “essential” businesses, as shown by Goolsbee and Syverson (2021), with
limited impact on the total number of contacts.*’ This may also explain why epidemiological
model simulations such as Ferguson et al. (2020) — which do not model behavior endogenously —
fail to forecast the effect of lockdowns.

Second, mandates only regulate a fraction of our potential contagious contacts and can hardly
regulate nor enforce handwashing, coughing etiquette, distancing in supermarkets, etc. Countries
like Denmark, Finland, and Norway that realized success in keeping COVID-19 mortality rates
relatively low allowed people to go to work, use public transport, and meet privately at home
during the first lockdown. In these countries, there were ample opportunities to legally meet with
others. ‘

47 In economic terms, lockdowns are substitutes for — not complements to — voluntary behavioral changes.
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Third, even if lockdowns are successful in initially reducing the spread of COVID-19, the
behavioral response may counteract the effect completely, as people respond to the lower risk by
changing behavior. As Atkeson (2021) points out, the economic intuition is straightforward. If
closing bars and restaurants causes the prevalence of the disease to fall toward zero, the demand
for costly disease prevention efforts like social distancing and increased focus on hygiene also
falls towards zero, and the disease will return.*8

Fourth, unintended consequences may play a larger role than recognized. We already pointed to
the possible unintended consequence of SIPOs, which may isolate an infected person at home
with his/her family where he/she risks infecting family members with a higher viral load, causing
more severe illness. But often, lockdowns have limited peoples’ access to safe (outdoor) places
such as beaches, parks, and zoos, or included outdoor mask mandates or strict outdoor gathering
restrictions, pushing people to meet at less safe (indoor) places. Indeed, we do find some
evidence that limiting gatherings was counterproductive and increased COVID-19 mortality.

One objection to our conclusions may be that we do not look at the role of timing. If timing is
very important, differences in timing may empirically overrule any differences in lockdowns. We
note that this objection is not necessarily in contrast to our results. If timing is very important
relative to strictness, this suggests that well-timed, but very mild, lockdowns should work as well
as, or better than, less well-timed but strict lockdowns. This is not in contrast to our conclusion,
as the studies we reviewed analyze the effect of lockdowns compared but to doing very little (see
Section 3.1 for further discussion). However, there is little solid evidence supporting the timing
thesis, because it is inherently difficult to analyze (see Section 2.2 for further discussion). Also,
even if it can be empirically stated that a well-timed lockdown is effective in combating a
pandemic, it is doubtful that this information will ever be useful from a policy perspective.

But, what explains the differences between countries, if not differences in lockdown policies?
Differences in population age and health, quality of the health sector, and the like are obvious
factors. But several studies point at less obvious factors, such as culture, communication, and
coincidences. For example, Frey et al. (2020) show that for the same policy stringency, countries
with more obedient and collectivist cultural traits experienced larger declines in geographic
mobility relative to their more individualistic counterpart. Data from Germany Laliotis and
Minos (2020) shows that the spread of COVID-19 and the resulting deaths in predominantly
Catholic regions with stronger social and family ties were much higher compared to non-
Catholic ones at the local NUTS 3 level.%

Government communication may also have played a large role. Compared to its Scandinavian
neighbors, the communication from Swedish health authorities was far more subdued and
embraced the idea of public health vs. economic trade-offs. This may explain why Helsingen et

“8 This kind of behavior response may also explain why Subramanian and Kumar (2021) find that increases in
COVID-19 cases are unrelated to levels of vaccination across 68 countries and 2947 counties in the United States.
When people are vaccinated and protected against severe disease, they have less reason to be careful.

* The NUTS classification (Nomenclature of territorial units for statistics) is a hierarchical system for dividing up
the economic territory of the EU and the UK. There are 1215 regions at the NUTS 3-level.
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al. (2020), found, based on questionnaire data collected from mid-March to mid-April, 2020, that
even though the daily COVID-19 mortality rate was more than four times higher in Sweden than
in Norway, Swedes were less likely than Norwegians to not meet with friends (55% vs. 87%),
avoid public transportation (72% vs. 82%), and stay home during spare time (71% vs. 87%).
That is, despite a more severe pandemic, Swedes were less affected in their daily activities (legal
in both countries) than Norwegians,

Many other factors may be relevant, and we should not underestimate the importance of
coincidences. An interesting example illustrating this point is found in Arnarson (2021) and
Bjork et al. (2021), who show that areas where the winter holiday was relatively late (in week 9
or 10 rather than week 6, 7 or 8) were hit especially hard by COVID-19 during the first wave
because the virus outbreak in the Alps could spread to those areas with ski tourists. Arnarson
(2021) shows that the effect persists in later waves. Had the winter holiday in Sweden been in
week 7 or week 8 as in Denmark, the Swedish COVID-19 situation could have turned out very
differently,>®

Policy implications

In the early stages of a pandemic, before the arrival of vaccines and new treatments, a society
can respond in two ways: mandated behavioral changes or voluntary behavioral changes. Our
study fails to demonstrate significant positive effects of mandated behavioral changes
(lockdowns). This should draw our focus to the role of voluntary behavioral changes. Here, more
research is needed to determine how voluntary behavioral changes can be supported. But it
should be clear that one important role for government authorities is to provide information so
that citizens can voluntarily respond to the pandemic in a way that mitigates their exposure.

Finally, allow us to broaden our perspective after presenting our meta-analysis that focuses on
the following question: “What does the evidence tell us about the effects of lockdowns on
mortality?” We provide a firm answer to this question: The evidence fails to confirm that
lockdowns have a significant effect in reducing COVID-19 mortality. The effect is little to none.

The use of lockdowns is a unique feature of the COVID-19 pandemic. Lockdowns have not been
used to such a large extent during any of the pandemics of the past century. However, lockdowns
during the initial phase of the COVID-19 pandemic have had devastating effects. They have
contributed to reducing economic activity, raising unemployment, reducing schooling, causing
political unrest, contributing to domestic violence, and undermining liberal democracy. These
costs to society must be compared to the benefits of lockdowns, which our meta-analysis has
shown are marginal at best. Such a standard benefit-cost calculation leads to a strong conclusion:
lockdowns should be rejected out of hand as a pandemic policy instrument.

5% Another case of coincidence is illustrated by Shenoy et al. (2022), who find that areas that experienced rainfall
early in the pandemic realized fewer deaths because the rainfall induced social distancing.
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6 Appendix A. The role of timing

Some of the included papers study the importance of the timing of lockdowns, while several
other papers only looking at timing of (but not on the inherent effect of) lockdowns have been
excluded from the literature list in this review. There’s no doubt that being prepared for a
pandemic and knowing when it arrives at your doorstep is vital. However, two problems arise
with respect to imposing early lockdowns.

First of all, it was virtually impossible to determine the right timing when COVID-19 hit Europe
and the United States. The World Health Organization declared the outbreak of a pandemic on
11 March 2020, but at that date Italy had already registered 13.7 COVID-19-deaths per million
(all infected before approximately 22 February, because of the roughly 18 day gap between
infection and death, c.f. e.g.. Bjernskov (2021a)). On 29 March 2020, 18 days after WHO
declared the outbreak a pandemic and the earliest a lockdown response to WHO’s announcement
could have an effect, the death toll in Italy was a staggering 178 COVID-19-deaths per million
with an additionally 13 per million dying each day.

There are reasons to believe that many countries and regions were hit particularly hard during the
first wave of COVID, because they had no clue about how bad it really was. This point is
illustrated in Figure 8 (and Figure 9), which show that countries (and states), which were hit hard
and early, experienced large death tolls compared to countries where the pandemic had a slower
start. Bjork et al. (2021) and Arnarson (2021) show that areas with a winter holiday in week 10
and — especially — week 9 were hit hard, because they imported cases from the Alps before they
knew the pandemic was wide spread at the ski resorts. Hence, while acting early by warning
citizens and closing business may be an effective strategy; this was not a feasible strategy for
most countries in the spring of 2020.

The second problem is that it is extremely difficult to differentiate between the effect of public
awareness and the effect of lockdowns. If people and politicians react to the same information,
for example deaths in geographical neighboring countries (many EU-countries reacted to deaths
in Italy) or in another part of the same country, the effect of lockdowns cannot easily be
separated from the effect of voluntary social distancing or, use of hand sanitizers. Hence, we find
it problematic to use national lockdowns and differences in the progress of the pandemic in
different regions to say anything about the effect of early lockdowns on the pandemic, as the
estimated effect might just as well come from voluntary behavior changes, when people in
Southern Italy react to the situation in Northern Italy.

We have seen no studies which we believe credibly separate the effect of early lockdown from
the effect of early voluntary behavior changes. Instead, the estimates in these studies capture the
effects of lockdowns and voluntary behavior changes. As Herby (2021) illustrates, voluntary
behavior changes are essential to a society’s response to an pandemic and can account for up to
90% of societies’ total response to the pandemic.

Including these studies will greatly overestimate the effect of lockdowns, and, hence, we chose
not to include studies focusing on timing of lockdowns in our review.
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Figure 8: Taken by surprise. The importance of having time to prepare in Europe
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Figure 9: Taken by surprise. The importance of having time to prepare in U.S., states
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7 Appendix B. Supplementary information

7.1 Excluded studies

Below is a list will the studies excluded during the eligibility phase of our identification process

and a short description of our basis for excluding the study.

Table 8: Studies excluded during the eligibility phase of our identification process

1. Study {Author & title)

2. Reason for
exclusion

Aleman et al. (2020); "Evaluating the effectiveness of policies against a pandemic”

Too few observations

Alshammarl et al. (2021); "Are countries' precautionary actions agalnst COVID-19 effective? An assessment study of 175 countries worldwide"

Is purely descriptive

Amuedo-Dorantes et al. (2020); "Timing Is Everything when Fighting a Pandemic; COVID-19 Mortality In Spain® Duplicate
Amuedo-Dorantes et al. (2021); “Early adoption of non-pharmaceutical interventions and COVID-19 mortallty" Only looks at timing
Amuedo-Dorantes, Kaushal and Muchow (2020); "Is the Cure Worse than the Disease? County-Level Evidence from the COVID-19 Pandemic in the United States® Duplicate

Amuedo-Dorantes, Kaushal and Muchow (2021); "Timing of social distancing policies and COVID-19 mortality: county-level evidence from the U.S."

Only looks at timing

Arruda et al. (2021); "ASSESSING THE IMPACT OF SOCIAL DISTANCING ON COVID-19 CASES AND DEATHS N BRAZIL: AN INSTRUMENTED DIEFERENCE-IN-

Soclal distancing (not

Bakolis et al. {2021); "Changes in daily mental health service use and mortality at the commencement and lifting of COVID-19 Tockdown’ policy in 10 UK sites: a regression

Uses a time serfes approach

Bardey, Ferndndez and Gravel (2021); "Coronavirus and social distancing; do non-pharmaceutical-interventions work (at Ieast) in the short run?"

Only looks at timing

Berardi et Al. (2020); "The COVID-19 pandemic in ltaly: policy and technology impact on health and non-health outcomes”

Too few observations

Bhalla {2020); "Lockdowns and Closures vs COVID~19: COVID Wins"

Uses modelling

Bjork et al. (2021); "Impact of winter holiday and government responses on mortality in Europe during the first wave of the COVID-19 pandemic”

Only looks at timing

Bongaerts, Mazzola and Wagner (2020); "Closed for business"

Duplicate

Born, Dietrich and Miller (2021); “The lockdown effect: A counterfactual for Sweden"

Synthetic control study

Born, Dietrich and Mulller (2021); "The lockdown effect: A counterfactual for Sweden"

Duplicate

Bushman et al. (2020); "Effectiveness and compliance to social distancing during COVID-19"

Social distancing (not

Castaneda and Saygili (2020); "The effect of shelter-in-place orders on soclal distancing and the spread of the COVID-19 pandemic: a study of Texas"

Uses a time serles approach

Cerqueti et al. (2021); "The sooner the better: (lves saved by the lockdown during the COVID-19 outbreak, The case of ltaly"

Synthetic control study

Chernozhukov, Kasahara and Schrimpf (2021); "Mask mandates and other lockdown policles reduced the spread of COVID-19 inthe U.S."

Duplicate

Chin et al, (2020); "Effects of non-pharmaceutical interventions on COVID-19: A Tale of Three Models"

Uses modelling

Cho (2020); "Quantifying the impact of nonpharmaceutical interventions during the COVID-19 outbreak: The case of Sweden”

Synthetic control study

Coccla {2020); "The effect of lockdown on public health and economic system: findings from first wave of the COVID-19 pandemic for designing effective strategies to cope

Only looks at timing

Coccla (2021); "Different effects of lockdown on public health and economy of countries: Results from first wave of the COVID-19 pandemic”

Too few observations

Conyon and Thomsen (2021); "COVID-19 in Scandinavia”

Synthetic control study

Conyon et al, (2020); "Lockdowns and COVID-19 deaths In Scandinavia"

Too few observations

Dave et al, (2020); "Did the Wisconsin Supreme Court restart a COVID-19 epldemic? Evidence from a natural experiment”

Synthetic control study

Delis, losifidi and Tasiou (2021); "Efficlency of government policy during the COVID-19 pandemic"

Do not look at mortality

Dreher et al, {2021); "Policy interventions, social distancing, and SARS-CoV-2 transmission in the United States: a retrospective state-level analysis"

Do not look at mortality

Duchemin, Veber and Boussau (2020); "Bayesian investigation of SARS-CoV-2-related mortality in France"

Uses modelling

Falr et. Al (2021); "Estimating COVID-19 cases and deaths prevented by non-pharmaceutlcal interventions in 2020-2021, and the impact of individual actions: a retrospective

Uses modelling

Fillas (2020); "The impact of government policies effectiveness on the officially reported deaths attributed to covid-19." Student paper
Fowler et al. (2021); "Stay-at-home orders associate with subsequent decreases in COVID-19 cases and fatalities in the United States" Duplicate
Friedson et al. (2020); "Did California's shelter-in-place order work? Early coronavirus-related public heaith effects" Duplicate

Friedson et al. (2020); "Shelter-in-place orders and public heaith: evidence from California during the COVID-19 pandemic"

Synthetlc control study

Fuss, Weizman and Tan (2020); "COVID19 pandemic: how effective are interventive control measures and is a complete lockdown justified? A comparlson of countries and

Do not look at mortality

Ghosh, Ghosh and Narymanchi (2020); "A Study on The Effectiveness of Lock-down Measures to Control The Spread of COVID-19"

Synthetic control study

Glogowsky et al, (2021): "How Effective Are Soclal Distancing Policies? Evidence on the Fight Against COVID-19"

Only looks at timing

Glogowsky, Hansen and Schéchtele (2020); "How effective are soclal distancing policies? Evidence on the fight against COVID-19 from Germany"

Duplicate

Glogowsky, Hansen and Schéchtele (2020); "How Effective Are Social Distancing Policies? Evidence on the Fight Against COVID-19 from Germany"

Duplicate

Gordon, Grafton and Steinshamn (2021); "Cross-country effects and policy responses to COVID-19 in 2020; The Nordic countries”

Do not look at mortality

Gordon, Grafton and Steinshamn (2021); “Statlstical Analyses of the Public Health and Economic Performance of Nordic Countries in Response to the COVID-19 Pandemic"

Too few abservations

Guo et al. (2020); “Soclal distancing interventions In the United States: An exploratory Investigation of determinants and impacts"

Duplicate

Huber and Langen (2020); "The Impact of response measures on COVID-19-related hospitalizatlon and death rates in Germany and Switzerland"

Duplicate

Huber and Langen (2020); "Timing matters: the impact of response measures on COVID-19-related hospitalization and death rates in Germany and Switzerland"

Only looks at timing

Jain et al, (2020); "A comparative analysis of COVID-19 mortallty rate across the globe: An extensive analysis of the associated factors"

Do not look at mortality

Juranek and Zoutman (2021); "The effect of non-pharmaceutical interventions on the demand for health care and mortality: evidence on COVID-19 In Scandinavia®

Too few observations

Kakpo and Nuhu (2020); "Effects of Soclal Distancing on COVID-19 Infections and Mortality in the U.S."

Social distancing {not

Kapoor and Ravi (2020); "Impact of national lockdown on COVID-19 deaths In select European countries and the U.S. using a Changes-in-Changes model®

Too few observations

Khatiwada and Chalise (2020); "Evaluating the efficlency of the Swedish government policles to control the spread of Covid-19."

Student paper

Korevaar et al. (2020); "Quantifying the impact of U.S, state non-pharmaceutical interventions on COVID-19 transmission”

Do not look at mortality

Kumar et. Al (2020); "Prevention-Versus Promotion-Focus Regulatory Efforts on the Disease Incldence and Mortality of COVID-19: A Multinational Diffusion Study Using

Do not look at mortality

Le et al. (2020); "Impact of government-imposed social distancing measures on COVID~19 morbldity and mortality around the world"

Uses a time serles approach

Liang et al. (2020); "Covid-19 mortality Is negatively assoclated with test number and government effectiveness®

Not effect of lockdowns

Mader and Rutternauer (2021); "The effects of non-pharmaceutical interventions on COVID-19-related mortality: A generalized synthetic control approach across 169 countries”

Synthetic control study

Matzinger and Skinner (2020); “Strong Impact of closing schools, closing bars and wearing masks during the Covid-19 pandemic: results from a simple and revealing analysis®

Uses modelling

Mccafferty and Ashley (2020); "Covid-19 Soclal Distancing Interventions by State Mandate and thelr Correlation to Mortality in the United States"

Duplicate

Medline et al. (2020); "Evaluating the impact of stay-at-home orders on the time to reach the peak burden of Covid-19 cases and deaths: does timing matter?"

Only looks at timing
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1. Study {Author & title)

2. Reason for

exclusion
Mu et al, (2020); "Effect of social distancing interventions on the spread of COVID-19 in the state of Vermont” Uses modelling
Nakamura {2020); "The Impact of Rapid State Policy Response on Cumulative Deaths Caused by COVID-19" Student paper

Neldhofer and Neldhéfer (2020); "The effectiveness of school closures and other pre-lockdown COVID-19 mitigation strategies in Argentina, Italy, and South Korea"

Synthetlc control study

Oliveira (2020); "Does' Staying at Home'Save Lives? An Estimation of the Impacts of Social Isolation in the Registered Cases and Deaths by COVID-19 In Brazil"

Soclal distancing (not

Palladina et al, {2020); "Effect of Implementation of the Lockdown on the Number of COVID-19 Deaths in Four European Countries"

Uses a time serles approach

Palladina et al, {2020); "Effect of timing of Implementation of the lockdown on the number of deaths for COVID-19 In four European countries"

Duplicate

Palladino et al. (2020); "Excess deaths and hospital admissions for COVID-19 due to a late implementation of the lockdown in Italy"

Uses a time serles approach

Peixoto et al, (2020); "Rapld assessment of the impact of lockdown on the COVID-19 epldemlc in Portugal"

Uses modelling

Piovani et. Al, (2021); "Effect of early application of soclal distancing interventions on COVID-19 mortality over the first pandemic wave: An analysis of longitudinal data from 37

Only looks at timing

Reinbold (2021); “Effect of fall 2020 K-12 Instruction types on CoViD-19 cases, hospltal admissions, and deaths in Illinois countles"

Synthetic control study

Renne, Roussellet and Schwenkler (2020); "Preventing COVID-19 Fatalitles: State versus Federal Policies"

Uses modelling

Stedner et al. (2020); "Soclal distancing to slow the U.S, COVID-19 epidemic: Longitudinal pretest-posttest comparison group study"

Duplicate

Siedner et al, (2020); "Soclal distancing to slow the U.S, COVID-19 epidemic: Longitudinal pretest-posttest comparison group study”

Uses a tlime serles approach

Silva, Fitho and Fernandes (2020); "The effect of lockdown on the COVID-19 epidemic in Brazll: evidence from an Interrupted time series design"

Uses a time series approach

Stamam et al, (2020); "IMPACT OF LOCKDOWN MEASURE ON COVID-19 INCIDENCE AND MORTALITY [N THE TOP 31 COUNTRIES OF THE WORLD.,"

Uses a time serles approach

Stelnegger et al, (2021); "Retrospective study of the first wave of COVID-19 In Spaln: analysis of counterfactual scenarios”

Only looks at timing

Stephe'ﬁs et al. (2020); "Does the timing of government COVID-19 policy interventions matter? Policy analysis of an original database."

Only looks at timing

Supino et al. (2020); "The effects of contalnment measures in the Itallan outbreak of COV|D-19"

Uses a time serles approach

Timelii and Girardi (2021); "Effect of timing of Implementation of containment measures on Covid-19 epidemic. The case of the first wave in Italy"

Only looks at timing

Trivedi and Das (2020); "Effect of the timing of stay-at-home orders on COVID-19 Infections In the United States of America"

Only looks at timing

Umer and Khan (2020); "Evaluating the Effectiveness of Regional Lockdown Policies in the Containment of Covid-19: Evidence from Pakistan"

Too few observations

VoPham et al. (2020); "Effect of social distancing on COVID-19 Incidence and mortality in the U.S,"

Do not look at mortality

Wu and Wu (2020); "Stay-at-home and face mask policies intentions inconsistent with incidence and fatality during U.S, COVID-19 pandemic"

Too few observations

Xu et al. (2020); "Associations of Stay-at-Home Order and Face-Masking Recommendation with Trends in Daily New Cases and Deaths of Laboratory-Confirmed COVID-19 in

Do not look at mortality

Yehya, Venkataramani and Harhay (2020); "Statewlide Interventions and Coronavirus Disease 2019 Mortality in the United States: An Observational Study"

Only looks at timing

Ylli et al. (2020); “The lower COVID-19 related mortallty and incidence rates in Eastern European countries are associated with delayed start of community circulation Alban

Not effect of lockdowns

7.2 Interpretation of estimates and conversion to common estimates

In Table 9, we describe for each study used in the meta-analysis how we interpret their results
and convert the estimates to our common estimate. Standard errors are converted such that the t-

value, calculated based on common estimates and standard errors, is unchanged. When

confidence intervals are reported rather than standard errors, we calculate standard errors using t-

distribution with oo degrees of freedom (i.e. 1.96 for 95% confidence interval).

Table 9: Notes on studies included in the meta-analysis

1. Study (Author & title) 2. Date 3. Journal 4, Comments regarding meta-analysis
Published
Alderman and Harjoto 26-Nov-  Transformin ~ We use the 1% effect noted by the authors in "We find that the natural log of the duration (in days)

(2020); "COVID-19: U.S. 20 g that the state instituted shelter-in-place reduces percentages of mortality by 0.0001%, or

shelter-in-place orders and Government: approximately 1% of the means of percentages of deaths per capita in our sample. The standard error

demographic characteristics People, is calculated on basis of the t-value in Table 3.

linked to cases, mortality, Process and

and recovery rates" Policy

Aparicio and Grossbard 16-Jan-21 Review of We use estimates from Table 3, model 5. For each estimate the common estimate is calculated as

(2021); "Are Covid Fatalities Economics (difference in COVID-19 mortality with NPI)/{difference in COVID-19 mortality without NP1)-1,

in the U.S, Higher than in the of the where (difference in COVID-19 mortality with NPI) is 237.89 (Table 2 states that deaths per million is

EU, and If so, Why?" Household 406.99 in U.S. and 169.10 in Europe) and (difference in COVID-19 mortality without NPI) is estimated
as exp{In(difference in COVID-19 mortality with NPI)-estimate).

Ashraf (2020); 1-Jul-20 ResearchGat |t is unclear whether they prefer the model with or without the interaction term. In the meta-analysis,

“Socioeconomic conditions, e we use an average of -0.326 (Table 3, without) and -0.073 (Table 6, with) deaths per million per

stringency point (i.e. -0.200). The common estimate is the average effect in Europe and United States
respectively calculated as (Actual COVID-19 mortality) / (COVID-19 mortality with recommendation
policy) -1, where (COVID-19 mortality with recommendation policy) is calculated as {(Actual COVID-
19 mortality) - Estimate x Difference in stringency x population). Stringencies in Europe and United
States are equal to the average stringency from March 16th to April 15th 2020 (76 and 74
respectively) and the stringency for the policy based solely on recommendations is 44 following Hale
et al, (2020).

government interventions
and health outcomes during
CoviD-19"
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1. Study (Author & title) 2. Date 3. Journal 4, Comments regarding meta-analysis
Published

Auger et al. (2020); 1-Sep-20  JAMA Estimate that school closure was associated with a 58% decline in COVID-19 mortality and that the

“Association between effect was largest in states with low cumulative incidence of COVID-19 at the time of school closure.

statewide school closure and States with the lowest incidence of COVID-19 had a ~72% relative change in incidence compared

COVID-19 incidence and with -49% for those states with the highest cumulative incidence.

mortality in the U.S,"

Berry et al. (2021); 24-Feb-21 PNAS The estimated effect of SIPO's, an increase in deaths by 0,654 per million after 14 days (significant, cf.

"Evaluating the effects of Fig. 2), is converted to a relative effect on a state basis based on data from OurWorldinData. For

shelter-in-place policies states which did implement SIPO, we calculate the number of deaths without SIPO as the number of

during the COVID-19 official COVID-19 deaths 14 days after SIPO was implemented minus 0,654 extra deaths per million.

pandemic" For states which did not implement SIPO, we calculate the number of deaths with SIPO as the
number of officlal COVID-19 deaths 14 days after March 31 2020 plus 0,654 extra deaths per million.
We use March 31 2020 as this was the average date on which SIPO was implemented in the 40 states
which did implement SIPO. Using this approximation, the effect of SIPO's in the U.S. is 1,1% more
deaths after 14 days, Common standard errors are not available.

Bjgrnskov (2021a); "Did 29-Mar-  CESifo We use estimates from Table 2 (four weeks). Common estimate is calculated as the average of the

Lockdown Work? An 21 Economic effect in Europe and United States, where the effect for each is calculated as (In{policy stringency) -

Economist's Cross-Country Studies In{recommendation stringency)) x estimate.

Comparison"

Blanco et al. (2020}); "Do 1-Dec-20  World Bank  The study is not included in the meta-analysis, as it looks at the effect of NPls on growth rates and

Coronavirus Containment Group does not include an estimate of the effect on total mortality.

Measures Work? Worldwide

Evidence"

Bonardi et al. (2020); "Fast 8-Jun-20 O Find that, world-wide, internal NPIs have prevented about 650,000 deaths (3.11 deaths were

and local: How did lockdown prevented for each death that occurred, i.e. 76% effect). However, this effect is for any lockdown

policies affect the spread and including a Swedish lockdown. They do not find an extra effect of stricter lockdowns and state that

severity of the covid-19" “our results point to the fact that people might adjust their behaviors quite significantly as partial
measures are implemented, which might be enough to stop the spread of the virus.” Hence, whether
the baseline is Sweden, which implemented a ban on large gatherings early in the pandemic, or the
baseline is “doing nothing" can affect the magnitude of the estimated impacts. Since all Western
countries did something and estimates in other reviewed studies are relative to doing less - and,
hence not to doing nothing, we report the result from Bonardi et al. as compared to “doing less.”
Hence, for Bonardi et al. we use 0% as the common estimate in the meta-analysis for each NPI (SIPO,
regional lockdown, partial lockdown, and border closure (stage 1, stage 2 and full) because all NPIs are
insignificant (compared to Sweden'’s “doing the least”-lockdown).

Bongaerts et al. (2021); 14-May-  PLOSONE  Business shutdown saved 9,439 Italian lives by 13th 2020. This corresponds to 32%, as there were

"Closed for business: The 21 20,465 COVID-19-deaths in Italy by mid April 2020.

mortality impact of business

closures during the Covid-19

pandemic"

Chaudhry et al. (2020); "A 1-Aug-20  EClinacal~ Finds no effect of partial border closure, complete border closure, partial lockdown (physical

country level analysis Medicine distancing measures only), complete lockdown (enhanced containment measures including suspension

measuring the impact of of all non-essential services), and curfews. In the meta-analysis we use a common estimate of 0%, as

government actions, country estimates and standard errors are not available.

preparedness and

socioeconomic factors on

COVID-19 mortality and

related health outcomes"

Chernozhukov et al. (2021);  1-Jan-21  Journal of The study looks at the effect of NPIs on growth rates but does include an estimate of the effect on

"Causal impact of masks, Econometric  total mortality at the end of the study period for employee face masks (-34%), business closure (-

policies, behavior on early s 29%). and SIPO (~18%), but not for school closures (which we therefore exclude). In reporting the

covid-19 pandemic in the results of their counterfactual, they alter between "fewer deaths with NPI" and "more deaths without

us" NPL" We have converted the latter to the former as estimate/(1+estimate) so "without business
closures deaths would be about 40% higher" corresponds to "with business closures deaths would be
about 29% lower.”

Chisadza et al. (2021); 10-Mar- MDPI The common estimate is the average effect in Europe and United States respectively calculated as

"Government Effectiveness 21 {Actual COVID-19 mortality) / (COVID-19 mortality with recommendation policy) -1, where (COVID-

and the COVID-19 19 mortality with recommendation policy) is calculated as ((Actual COVID-19 mortality} - Estimate x

Pandemic" Difference in stringency x population). Stringencies in Europe and United States are equal to the
average stringency from March 16th to April 15th 2020 (76 and 74 respectively) and the stringency
for the policy based solely on recommendations is 44 following Hale et al. (2020). In the meta-analysis
we use the non-linear estimate, but the squared estimate yields similar results.

Dave et al. (2021); "When 3-Aug-20  Economic The study looks at the effect of SIPO's on growth rates but does include an estimate of the effect on

Do Shelter-in-Place Orders Inpuiry total mortality after 20+ days for model 1 and 2 in Table 7. Since model 3, 4 and 5 have estimates
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1. Study (Author & title)

2. Date
Published

3. Journal

4, Comments regarding meta-analysis

Fight Covid-19 Best? Policy
Heterogeneity Across States
and Adoption Time"

similar to model 2, we use an average of model 1 to 5, where the estimates of model 3 to 5 are
calculated as (common estimate model 2) / (estimate model 2) x estimate model 3/4/5.

Dergiades et al. (2020);
"Effectiveness of
government policies in
response to the COVID-19
outbreak"

28-Aug-
20

SSRN

The study is not included in the meta-analysis, as it looks at the effect of NPIs on growth rates and
does not include an estimate of the effect on total mortality.

Fakir and Bharati (2021);
"Pandemic catch-22: The
role of mobility restrictions
and institutional inequalities
in halting the spread of
COVID-19"

28-Jun-21

PLOS ONE

The study is not included in the meta-analysis, as it looks at the effect of NPIs on growth rates and
does not include an estimate of the effect on total mortality.

Fowler et al, (2021); "Stay-
at-home orders associate
with subsequent decreases
in COVID-19 cases and
fatalities in the United
States"

10-Jun-21

PLOS ONE

The study looks at the effect of SIPO's on growth rates but does include an estimate of the effect on
total mortality after three weeks (35% reduction in deaths) which is used in the meta-analysis.

Fuiler et al. (2021);
"Mitigation Policies and
COVID-19~-Associated
Mortality — 37 European
Countries, January 23-June
30, 2020"

15-Jan-21

Morbidity
and
Mortality
Weekly
Report

For each 1-unit increase in OXCGRT stringency index, the cumulative mortality decreases by 0.55
deaths per 100,000. The common estimate is the average effect in Europe and United States
respectively calculated as (Actual COVID-19 mortality) / (COVID-19 mortality with recommendation
policy) -1, where (COVID-19 mortality with recommendation policy) is calculated as {({Actual COVID-
19 mortality) - Estimate x Difference in stringency x population). Stringencies in Europe and United
States are equal to the average stringency from March 16th to April 15th 2020 (76 and 74
respectively) and the stringency for the policy based solely on recommendations is 44 following Hale
et al. (2020).

Gibson {2020); "Government
mandated lockdowns do not
reduce Covid-19 deaths:
implications for evaluating
the stringent New Zealand
response”

18-Aug-
20

New Zealand
Economic
Papers

We use the two graphs to the left in figure 3, where we extract the data from the rightmost datapoint
(l.e. % impact of county lockdowns on Covid-19 deaths by 1/06/2020). We then take the average of
the estimates found in the two graphs, because it is unclear which estimate the author prefers,

Goldstein et al. (2021);
"Lockdown Fatigue: The
Diminishing Effects of
Quarantines on the Spread
of COVID-19 "

4-Feb-21

CID Faculty
Working

We convert the effect in Figure 4 after 90 days (log difference -1.16 of a standard deviation change)
to deaths per million per stringency following footnote 3 {the footnote says "weekly deaths,” but we
believe this should be "daily deaths"), so the effect is e*-1.16 - 1 = -0.69 decline in daily deaths per
million per SD. We convert to total effect by multiplying with 90 days and “per point" by dividing with
SD = 22.3 {corresponding to the SD for the 147 countries with data before March 19, 2020 - using all
data yields similar results) yielding -2.77 deaths per million per stringency point. The common
estimate is the average effect in Europe and United States respectively calculated as (Actual COVID-
19 mortality) / (COVID-19 mortality with recommendation policy) -1, where {COVID-19 mortality
with recommendation policy) is calculated as ((Actual COVID-19 mortality) - Estimate x Difference in
stringency x population). Stringencies in Europe and United States are equal to the average stringency
from March 16th to April 15th 2020 (76 and 74 respectively) and the stringency for the policy based
solely on recommendations is 44 following Hale et al. (2020),

Guo et al. (2021); "Mitigation
Interventions in the United
States: An Exploratory
Investigation of
Determinants and Impacts"

21-Sep-20

Research on
Social Work
Practice

We use estimates for "Proportion of Cumulative Deaths Over the Population" (per 10,000} in Table 3.
We interpret this number as the change in cumulative deaths over the population in percent and is
therefore the same as our common estimate,

Hale et al. (2020); "Global
assessment of the
relationship between
government response
measures and COVID-19
deaths"

6-Jul-20

medRxiv

The study is not included in the meta-analysis, as it looks at the effect of NPIs on growth rates and
does not include an estimate of the effect on total mortality. They ascertain that "sustained over three
months, this would correspond to a cumulative number of deaths 30% lower,” however this is not a
counterfactual estimate and three months goes beyond the period they have data for.

Hunter et al. (2021); "Impact
of non-pharmaceutical
interventions against
COVID-19 in Europe: A
quasi-experimental non-
equivalent group and time-
series"

15-Jul-21

Eurosurveilla
nce

The study is not included in the meta-analysis, as they report the effect of NPIs in incident risk ratio
which are not easily converted to relative effects.
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1. Study (Author & title) 2, Date 3. Journal 4. Comments regarding meta-analysis
Published

Langeland et al. (2021); "The 5-Mar-21  Culture & The study is not included in the meta-analysis, as it looks at the effect of NPIs on odds-ratios and

Effect of State Level COVID- Crisis does not include an estimate of the effect on total mortality.

19 Stay-at-Home Orders on Conference

Death Rates"

Leffler et al. (2020); 26-Oct-20 ASTMH Their "mask recommendation" includes some countries, where masks were mandated and may

"Association of country-wide (partially) capture the effect of mask mandates. However, the authors' focus is on recommendation,

coronavirus mortality with so we do interpret their result as a voluntary effect - not an effect of mask mandate. Using estimates

demographics, testing, from Table 2 and assuming NPIs were implemented March 15 (8 weeks in total by end of study

lockdowns, and public period), common estimates are calculated as 8”est-1.

wearing of masks"

Mccafferty and Ashley 27-Apr-21  Pragmatic The study is not included in the meta-analysis, as it looks at the effect of NPIs on peak mortality and

(2021); "Covid-19 Sacial and does not include an estimate of the effect on total mortality.

Distancing Interventions by Observation

Statutory Mandate and Their al Research

Observational Correlation to

Mortality in the United

States and Europe"

Pan et al. (2020); "Covid-19:  20-Aug- medRxiv The study is not included in the meta-analysis, as the cluster the NPIs (e.g. SIPO, mask mandata amd

Effectiveness of non- 20 travel restricions are clustered in Level 4).

pharmaceutical interventions

in the united states before

phased removal of social

distancing protections varies

by region"

Pincombe et al. (2021); "The  4-May-21  Health Policy Policy implementations were assigned according to the first day that a country received a policy

effectiveness of national- and Planning  stringency rating above 0 in the OXCGRT stay-at-home measure. As the value 1 is a recommendation

level containment and “recommend not leaving house,” we cannot distinguish recommendations from mandates, and, thus,

closure policies across the study is not included in the meta-analysis.

income levels during the

COVID-19 pandemic: an

analysis of 113 countries"

Sears et al, (2020); "Are we 6-Aug-20  medRxiv Find that SIPOs lower mortality by 29-35%. We use the average (32%) as our common estimate.

#stayinghome to Flatten the Common standard errors are calculated based on estimates and standard errors from (Table 4)

Curve?' assuming they are linearly related to estimates.

Shiva and Molana (2021); 9-Apr-21  The The estimate with 8 weeks lag is insignificant, and preferable given our empirical strategy. However,

"The Luxury of Lockdown" European they use the 4-week lag when elaborating the model to differentiate between high- and low-income
Journal of countries, so the 4-week lag estimate for rich countries is used in our meta-analysis. Common
Develepmen estimate is calculated as the average of the effect in Europe and United States, where the effect for
t Research each is calculated as (policy stringency - recommendation stringency) x estimate.

Spiegel and Tookes (2021);  18-Jun-21 The Review  We use weighted average of estimates for Table 4, &, and 9. Since authors state that they place more

"Business restrictions and of Financial ~ weight on the findings in Table 9, Table 9 weights by 50% while Table 4 and é weights by 25%. We

Covid-19 fatalities" Studies estimate the effect on total mortality from effect on growth rates based on authors calculation

showing that estimates of -0.049 and -0.060 reduces new deaths by 12.5% 15.3% respectively. We
use the same relative factor on other estimates,

Stockenhuber (2020); "Did 10-Nov-  World When calculating arithmetic average / median, the study is included as 0%, because estimates in Table

We Respond Quickly 20 Medical & 6 are insignificant and signs of estimates are mixed (higher strictness can cause both fewer and more

Enough? How Policy- Health Policy deaths). We don't calculate common standard errors.

Implementation Speed in

Response to COVID-19

Affects the Number of Fatal

Cases in Europe”

Stokes et al. (2020); "The 6-Oct-20  medRxiv We use estimates from regression on strictness alone (Right panel in Table "Regression results, policy

relative effects of non-
pharmaceutical interventions
on early Covid-19 mortality:
natural experiment in 130
countries”

strictness. Baseline is "policy not introduced within policy analysis period" in "Additional file"). We use
the average of 24 and 38 days from model 5. There are 23 relevant estimates in total (they analyze all
levels within the eight NPl measures in the OxCGRT stringency index). We calculate the effect of
each NPI (e.g. closing schools) as the average effect in all of U.S./Europe. This is done by calculating
the effect for each state/country based on the maximum level for each measure between Mar 16 and
Apr 15 (e.g. if all schools in a state/country are required to close (school closing level 3) the relevant
estimate for that state/level is -0.031 (average of -0.464 and 0.402). We assume all NPls are effective
for 54 days (from March 15 to June 1 minus 24 days to reach full effect). Standard errors are
converted to common standard errors following the same process {this approach is unique for Stokes,
as our general approach is not possible).
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1. Study (Author & title) 2. Date 3. Journal

4, Comments regarding meta-analysis

It is unclear how they define "lockdown.” They write that "many countries [...] imposed lockdowns of
varying degrees, some imposing mandatory nationwide lockdowns, restricting economic and social
activity deemed to be non-essential,” and since all European countries and all states in the U.S.
imposed restrictions on economic (closing unessential businesses) and/or social (limiting large
gatherings) activity, we interpret this as all European countries and all U.S. states had mandatory
nationwide lockdowns. The effect of recommended lockdowns is set to zero in the meta-analysis, as
only one country was in this lockdown category {i.e. too few observations, cf. eligibility criteria). The
estimate for complete travel closure is -0.226 COVID-deaths per 100,000. Hence, if all of Europe
imposed complete travel closure, the total effect would be -0.266 * 748 million {population) * 10
{100,000/1,000,000) equal to 1,690 averted COVID-19 deaths. However, according to OxCGRT-data
European countries only had complete travel bans (Level 4: "Ban on all regions or total border
closure") in 11% of the time between March 16 and April 15, 2020. So the total effect is 1,690 * 11%
= 194 averted deaths. During the first wave 188,000 deaths in Europe was related to COVID-19 (by
June 30, 2020), so the total effect is approximated to -0.1% in Europe and, following the same logic,
0% in U.S,, where no states closed their borders completely. We use the average, -0.05%, in the meta-
analysis. The estimate for mandatory national lockdown is 0.166 (>0) COVID-deaths per 100,000.
Since all European countries (and U.S. states) imposed lockdowns, the total effect is 1,241 (553) extra
COVID-19 deaths corresponding to 0.7% (0.4%). We use the average of Europe and the U.S., 0.5%, in
the meta-analysis. Calculations of the effect of "Mandatory national lockdown" follow the same logic,
but we assume 100% of Europe and United States have had "Mandatory national lockdown.”

Published
Toya and Skidmore (2020); 1-Apr-20  CESifo
"A Cross-Country Analysis of Working
the Determinants of Covid- Papers
19 Fatalities"
Tsai et al. (2021); 3-Oct-20  Oxford
"Coronavirus Disease 2019 academic

{COVID-19) Transmission in
the United States Before
Versus After Relaxation of
Statewide Social Distancing
Measures"

The study is not included in the meta-analysis, as they report the effect of NPIs on Rt which are not
easily converted to relative effects.
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November 15, 2021

Natasha Chida, MD, MSPH
Assistant Professor, Division of Infectious Diseases
Director of Medical Education Content for the
Center for Clinical Global Héalth Education
Associate Program Director, Infectious Disease Fellowship Program
Medical Editor for IDSA’s COVID-19 Real Time Learning Network
Johns Hopkins School of Medicine
Center for Clinical Global Health Education
600 No, Wolfe Street
Phipps 521
Baltimore, MD 21287

Dear Dr. Chida:
We urge you to address serious errors on the website “Masks and Face Coverings for the Public,” on the

COVID-19 Real-Time Learning Network hosted by the Centers for Disease Control and Prevention (CDC) and
the Infectious Diseases Society of America (IDSA).

In particular, this website suggests, “Masking may reduce viral inoculum when transmission occurs, resulting in
more mild disease” and cites a highly questionable and misleading commentary pubhshed by Monica Gandhi,
Chris Beyrer, and Eric Goosby in the Journal of General Internal Medicine (JGIM).! We recently authored an
in-depth review addressmg this hypothesis and the topws of SARS-CoV-2 infectious dose, viral load, and
severity outcomes in Clinical Infectious Diseases,? in which we note that there is little and conflicting evidence
to suggest a link between SARS-CoV-2 inoculum and disease severity. The infectious dose or inoculum
received is very likely associated with the probability of infection, which is supported by animal data. However,
once infection occurs, the disease outcomes that result are greatly dependent on host factors such as age, sex,
cardiometabolic comorbidities, smoking, and pregnancy.

After Gandhi, Beyrer, and Goosby published that commentary on July 31, 2020, in JGIM, Gandhi and George
W. Rutherford further proposed that masks could provide a means of “varlolatlon” in the absence of vaccines in
a September 8, 2020, New England Journal of Medicine perspective article,® In Qctober 2020, six of us
authored two letters to the editor strongly criticizing this perspective of masks.*® In particular, we noted,
“Masks are used primarily to reduce SARS-CoV-2 transmission rather than reduce the dose of infectious
particles or mitigate the severity of COVID-19. The suggestion that masks offer an alternative to vaccination
without evidence that the benefits outweigh the great risks implicitly encourages reckless behavior,” We also
noted that the term “variolation” should be avoided because it was inaccurate with respect to coronaviruses and
described an obsolete and risky practice used for the iatrogenic inoculation of smallpox and that the importance
of host factors in driving COVID-19 severity should not be neglected,

As of late 2021, there is still insufficient and controversial evidence supporting the variolation inoculum-
dependent hypothesm by which masks or any other interventions that potentially reduce the viral infectious dose



lead to reduced disease severity and induce protective immunity, We believe human epidemiological and
animal experimental data have been misinterpreted in pieces that make such claims as well as in numerous other
publications citing Gandhi’s ideas.*® We are concerned that promotion of these pieces and their placement on
well-trusted websites such as those of IDSA and the CDC not only damage the credibility of science and
endanger public trust by misrepresenting the evidence, but also provide false expectations in terms of
respiratory protection to the public.

We strongly urge IDSA to remove the suggestion that masking prevents severe disease from its webpage on
Masks and Face Coverings for the Public. In addition, the podcast by Dr. Monica Gandhi where such
irresponsible claims are made (hitps://www.idsociety.org/multimedia/podcasts/covid-19-prevention-why-
masking-is-our-best-weapon/), should be removed from the website.

We also recommend that IDSA reconsider its statements about the efficacy of masks and face coverings for
preventing transmission of SARS-CoV-2. We do not agree that the evidence for their efficacy has strengthened
throughout the pandemic, as the website suggests. In fact, contrary to the conclusion on this website, the
November 2020 Cochrane review cited states this: “Compared with wearing no mask, wearing a mask may
make little to no difference in how many people caught a flu-like illness (9 studies; 3,507 people); and probably
makes no difference in how many people have flu confirmed by a laboratory test (6 studies; 3,005 people).
Unwanted effects were rarely reported, but included discomfort.” Of note, although this review focused on
respiratory viruses in general, it has been used to draw evidence and generalize it for COVID-19 prevention
efforts.

We highly recommend that the living reviews, updated bimonthly throughout the pandemic, by Dr. Roger Chu
and colleagues at the Pacific Northwest Evidence-based Practice Center at Qregon Health and Science
University be used as an authoritative source for considering the effectiveness of masking, To date this ongoing
review has found very limited evidence of mask efficacy in the community,'%-'6

We also call your attention to two recent commentaries published on the University of Minnesota Center for
Infectious Disease Research and Policy (CIDRAP) website.!”!® The second of these pieces describes the
important elements of a rigorous mask study and critiques several studies as examples of the shortcomings of
most such studies to date. One of the critiqued studies is the randomized clinical trial of masks conducted in
Bangladesh and released as a preprint by Jason Abaluck; this study is cited by IDSA in support of mask
efficacy. This study has many significant shortcomings not described or recognized by the IDSA summary,
which were highlighted in the CIDRAP commentary. Most important, this study did not consider or measure
baseline seropositivity in the study population, but instead concluded that anyone seropositive at the end of the
study must have been infected during the study period. The time period of the study ~ late 2020 to early 2021 -
does not lend itself to this conclusion, The masks were not described, so we lack details on their filter efficiency
or fit. The confidence intervals for the outcome variables were very wide and included 1.0, suggesting weak, if
any, protection provided by masks.

The IDSA “Masks and Face Coverings for the Public” webpage appears to focus on the strengths of studies that
support its conclusions while ighoring their shortcomings of study design; studies that do not support its
perspective are similarly downplayed. For example, a summary of the Bundgaard study of masks in Denmark,'®
which found no reduction in SARS-CoV-2 among mask wearers, declares in bold type, “Overall, in this large
population-based randomized controlled trial, recommending persons to wear masks in addition to social
distancing was not associated with reduction in SARS-CoV-2 acquisition for mask wearers. The study is
limited by a significant amount of mask nonadherence in participants recommended to wear them and by the
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Juct that community caseload was low during the study. The results also cannot be extrapolated to determine
the effectiveness of masks at reducing transmission of SARS-CoV-2, as the study was designed to assess
protection of wearers, not transmission.” The last statement suggests that other studies of masks have focused
on transmission and not protection of wearers, which is not true — in most cases, the direction of transmission
(to or from a mask wearer) has not and generally cannot be ascertained and was not the outcome of interest.
There are similar problems with most of the other studies cited by IDSA. in support of mask efficacy.

We welcome the opportunity to assist IDSA in updating its review of the science that may support the use of
masks by the public. We are not anti-mask, but rather we strongly support a more careful scientific review of
the data that states the role that masks may play in preventing SARS-CoV-2 transmission, based on the best
scientific evidence that exists.

Sincerely,

Michael T. Osterholm, PhD, MPH, FIDSA
Regents Professor, McKnight Presidential Endowed Chair in Public Health and Director, Center for Infectious
Disease Research and Policy, University of Minnesota

Lisa M. Brosseau, ScD
Professor (retired), Research Consultant, Center for Infectious Disease Research and Policy, University of
Minnesota

Kevin Escandén, MD, MSc
Researcher, Division of Infectious Diseases and International Medicine, University of Minnesota

Angela Ulrich, PhD, MPH
Assistant Professor, Center for Infectious Disease Research and Policy, University of Minnesota

Gregory Bix, MD, PhD, FAHA
Professor, and Vice Chair, Departments of Neurosurgery and Neurology, School of Medicine, Tulane
University

Angela Rasmussen, PhD v
Research Scientist, Vaccine and Infectious Disease Organization, University of Saskatchewan

Chad Roy, PhD
Professor of Microbiology & Immunology, School of Medicine, Tulane University

Saskia Popescu, PhD, MPH, MA, CIC
Assistant Professor, Biodefense Program, Schar School of Policy and Governmeént, George Mason University

CC:
Associate Medical and Associate Digital Editors, COVID-19 Real-Time Learning Network

Sonali Advani, MBBS, MPH
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Payal K, Patel, MD, MPH

Varun Kishor Phadke, MD

Ethel D. Weld, MD, PhD

William Werbel, MD

Ravina Kullar, PharmD, MPH, FIDSA

IDSA Board
Daniel P McQuillen, MD, FIDSA, President
Carlos del Rio, MD, FIDSA, President-Elect
Steven K. Schmitt, MD, FIDSA, Vice President
Angela M Caliendo, MD PHD, FIDSA, Secretary
Jeanne Marrazzo, MD, MPH, FIDSA, Treasurer :
Barbara D. Alexander, MD, MHS, FIDSA, Immediate Past Presiden
Lilian M. Abbo, MD, FIDSA, Director
Adaora Adimora, MD, FIDSA, Director
Cesar A. Arias, MD, MS, PhD, FIDSA, Director
Maximo O, Brito, MD, MPH, FIDSA, Director
Rana Chakraborty, MD, MSc, PhD, FIDSA, Directo
Kimberly E Hanson, MD, Director :
John B Lynch, ITl, MD, MPH, FIDSA, Director
Jasmine Marcelin, MD, FACP, FIDSA, Director
Wendy Armstrong, MD, FIDSA, HIVMA Representative, Director
Dr. John Howard, Director, NIOSH
Dr. Rochelle Walensky, Director, CDC
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STATE OF WISCONSIN )
) SS
COUNTY OF LINCOLN )

I hereby certify that this
resolution/ordinance

is a true and correct copy of a
resolution/ordinance adopted
by the Lincoln County Board of
Supervisors on:

Christopher J. Marlowe
County Clerk

Resolution 2023-09-59

Proclamation in Recognition of Chamber of Commerce Month

WHEREAS; the Tomahawk Regional Chamber of Commerce and the Merrill Area
Chamber of Commerce serve to benefit Lincoln County; and

WHEREAS; both Chambers of Commerce exist to support members and
community through networking, tourism, advocacy and promotion of new and
existing businesses; and

WHEREAS; both Chambers of Commerce have partnered with Lincoln County to
support marketing the branding of Lincoln County- Where the Northwoods Start &
Your Adventure Begins; and

WHEREAS; both Chamber of Commerces have engaged in various Lincoln County
groups, such as Dream Up! Childcare to promote awareness to critical community
needs that also support growth and sustainability of businesses; and

WHEREAS; September is recognized annually as Chamber of Commerce Month
and has been recognized by the Governor of Wisconsin in hopes of encouraging
statewide recognition of their work.

THEREFORE, BE IT RESOLVED:; the Lincoln County Board of Supervisors
joins in the recognition and celebration of our local Chamber of Commerces for
their continued dedication and efforts to promote greater community connections.

Dated: September 19, 2023

Authored by: Chairman Friske, Supervisor, District 9
Co-Sponsored by: Vice Chair Boyd, Supervisor, District 11
Committee: N/A
Committee Vote: N/A
Fiscal Impact: None

Date Passed: N/A

Drafted by: Renee Krueger and Chris Marlowe



WHEREAS; the Tomahawk Regional Chamber of Commerce and the Merrill Area Chamber of
Commerce serve to benefit Lincoln County; and

WHEREAS; both Chambers of Commerce exist to support members and community through
networking, tourism, advocacy and promotion of new and existing businesses; and

WHEREAS; both Chambers of Commerce have partnered with Lincoln County to support
marketing the branding of Lincoln County- Where the Northwoods Start & Your Adventure Begins;
and

WHEREAS; both Chamber of Commerces have engaged in various Lincoln County groups, such as
Dream Up! Childcare to promote awareness to critical community needs that also support growth
and sustainability of businesses; and

WHEREAS; September is recognized annually as Chamber of Commerce Month and has been
recognized by the Governor of Wisconsin in hopes of encouraging statewide recognition of their
work.

THEREFORE, BE IT RESOLVED:; the Lincoln County Board of Supervisors joins in the
recognition and celebration of our local Chamber of Commerces for their continued dedication and
efforts to promote greater community connections.

Don Friske, Chairman of the Board
WHERE THE NORTHWOODS START AND YOUR ADVENTURE BEGINS!
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Ordinance 2023-09-743

AN ORDINANCE AMENDING THE GENERAL CODE OF THE COUNTY OF
LINCOLN - CHAPTER 17, 17.2.03, ZONING ORDINANCE AS A RESULT OF A
REZONING PETITION BY ERIK JOHNSON (PETITIONER) AND JACOB &
BUDDY GRAEBERT (PROPERTY OWNERS) FOR PROPERTY IN THE TOWN
OF BRADLEY.

WHEREAS, The County Board of Supervisors of Lincoln County, Wisconsin, does hereby
ordain:

Chapter 17.2.03, Lincoln County Code, is amended to rezone tax parcel pins# 00434061229996
and 00434061229995 from Forestry (F) to Rural Lands — 2 (RL2)). The property is located in
Section 12, T34N-R6E, in the Town of Bradley.

Any areas designated as Wetlands on the Wisconsin Wetland Inventory Map will not be rezoned
to upland.

STATE OF WISCONSIN )
) sS
COUNTY OF LINCOLN )

| hereby certify that this
resolution/ordinance

is a true and correct copy of a
resolution/ordinance adopted
by the Lincoln County Board of
Supervisors on:

Christopher J. Marlowe
Lincoln County Clerk

Dated: 9/19/23

This ordinance shall take effect following its passage and posting.

Authored by: Marty Lemke

Co-Sponsored by: William Bialecki

Committee: Land Services Committee

Committee Vote: 7-0 Date Passed: 8/10/23
Fiscal Impact: None

Drafted by: Mike Huth (Land Service Administrator- Zoning Program Manager )



Ordinance 2023-09-743

Property Overview
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Ordinance 2023-09-743

Zoning District Map
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STATE OF WISCONSIN )
) sS
COUNTY OF LINCOLN )

| hereby certify that this
resolution/ordinance

is a true and correct copy of a
resolution/ordinance adopted
by the Lincoln County Board of
Supervisors on:

Christopher J. Marlowe
Lincoln County Clerk

Ordinance 2023-09-744

Chapter 7 — Traffic and Vehicle Code

An Ordinance Amending the General Code of the County of Lincoln Chapter
7 — Traffic and Vehicle Code

The County Board of Supervisors of Lincoln County, Wisconsin, does hereby ordain
that Chapter 7, Section 7.04, be amended as indicated in the attachment.

This ordinance shall take effect following its passage and posting.

Dated: September 19, 2023

Authored by: Kenneth Wickham, Supervisor, District 18

Co-Sponsored by: Bill Bialecki, Supervisor, District 1

Committee: Highway Committee

Committee Vote: 5-0 Date Passed: September 7, 2023

Fiscal Impact: None

Drafted by: Kenneth Wickham, Supervisor, District 18



Chapter 7.04 Proposed — Traffic and Vehicle Code Text Amendment

¢ Plain text is existing text in our ordinance and no changes proposed.
e Linedouttext is existing ordinance text that will be eliminated
e Underlined text is proposed revisions and updated language

7.04 ALL-TERRAIN VEHICLE ROUTES. (Am. #2014-09-614)

(1) PURPOSE. This chapter shall designate portion of County highways as all-terrain vehicle routes pursuant to §
23.33(8), Wis. Stats. When using designated routes, riders operate at their own risk and should follow
manufacturer's recommendations regarding operation.

(2) ALL-TERRAIN VEHICLE ROUTES DESIGNATED. The following portions of County highways are designated as
all-terrain vehicle routes with posted ATV speed limits of 35 MPH. The county clerk shall immediately send a
copy of this ordinance (and any amendment hereto) to the Department, to the state traffic patrol and to the
office of any law enforcement agency of each county, town, city or village having jurisdiction over any of the
highways to which the ordinance applies. (Am. # 2020-08-692 )

(@) CTHX.
1. From the junction with STH 17 to the Marathon County line.
(b) CTHJ.
1. From the junction with STH 107 to 15 Street.
2. From the junction with CTH H to the Langlade County Line.
(c) CTHCC.
1. From the junction with Tannery Road to STH 8. (Am. #2008-12-532; #2010-08-560)
(d) CTHH.

1. From the junction with CTH A to Pier Street.

() CTHT.
1. From the junction with STH 86 to USH 8.
(f) CTHO.

1. From the junction with STH 86 to CTH E.
(g) CTHB.(Cr.#2010-03-552)
1. From the junction with STH 17 to CTH D.
(h) CTHD.(Cr. #2010-03-552)
1. From the junction with kingsRead STH 86 to Pine Lake Road. (Am. #2010-08-560)
(i) CTHA.
1. From the junction with USH 8 to STH 17.
(j).  CTHN. (Cr. #2012-05-589)

1. From the junction with CTH L to the Oneida County Line.

Created: 2023-07-26 16:26:01 [EST]

(Update 5-16-23)
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(k)

()

(m)

(n)

(0)

(p)

(a)

(r)

(s)

(t)

(u)

(w)

(x)

(v)

(2)

(aa)

CTHYY. (Cr. #2013-03-595)

1. From USH 8 to Oneida County line.

CTH U. (Cr. #2013-12-601)

1. From the junction with USH 8 to CTH A.

CTH V. (Cr. #2013-12-601)

1. From the junction with CTH S to CTH H.

CTHS.

1. From the junction with CTH H to The City Of Tomahawk.
CTHC.

1. From the junction with Pier St. to the Langlade County Line.

CTHR.

1. From the junction with CTH K to Heineman Road.
CTHE.

1. From the junction with STH 86 to STH 64.

CTH M.

1. From the junction with CTH MM to the Taylor County Line.
CTH MM.

1. From the junction with STH 64 to CTH E.

CTHK.

1. From the junction with Nelson Ave. to CTH G.
CTHG.

1. From the junction with CTH K to Old 17.

CTH CCC.

1. From the junction with STH 17 to the Langlade County Line.

CTH JJ (Pier St.).
1. From the junction with CTH J to the City Of Merrill.

CTH P.
1. From the junction with CTH W to the CTH X.
CTH WW.

1. From the junction with CTH P to the Marathon County Line.

CTH L. (Cr. #2016-04-621)
1. From junction with STH 8 to CTH N.
2. From junction with Theisen Road to Oneida County line.

CTH YY. (Cr. #2016-05-622)

(Update 5-16-23)
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(3)

1. From junction with STH 8 to the Price County line, just south of the bridge over Spirit River.
(bb) CTH W. (Cr. #2020-06-691)
1. From the junction with CTH P to the intersection of Big Eddy Road and Center Road.

ALL-TERRAIN VEHICLE ROUTES AUTHORIZED OPERATION/STATE HIGHWAYS. Consistent with §23.33 Wis.
Stats., the following portions of State highways are autherized designated as all-terrain vehicle routes with
posted ATV speed limits of 35 MPH. The county clerk shall immediately send a copy of this ordinance (and
any amendment hereto) to the Department, to the state traffic patrol and to the office of any law
enforcement agency of each county, town, city or village having jurisdiction over any of the highways to
which the ordinance applies. (Cr. # 2020-08-692 )

(a) STH 86 - operation authorized consistent with §23.33(4)(d)3.b and (11)(am)3, Wis. Stats:

1. From the junction with CTH E to Mary Street and from the junction of Kaphaem Road to CTH D. A
person crossing a bridge on this route shall do all of the following:

a. Cross the bridge in the most direct manner practicable and at a place where no obstruction
prevents a quick and safe crossing.

b. Stay as far to the right of the roadway or shoulder as practicable.
C. Stop the vehicle prior to the crossing.

d. Yield the right-of-way to other vehicles, pedestrians, electric scooters, and electric personal
assistive mobility devices using the roadway or shoulder.

e. Exit the highway as quickly and safely as practicable after crossing the bridge.
(b) STH 86 - operation authorized consistent with §23.33.(11)(am)4, Wis. Stats:

1. From the junction of School Road to Kaphaem Road.

Created: 2023-07-26 16:26:01 [EST]
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