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This appendix presents the results of additional research building on the 2021 NERA white paper
“The Economic Impact of Instacart on the U.S. Retail Grocery Industry Before and During the
COVID-19 Pandemic.” Specifically, the analysis presented here provides economic impact
estimates through Q4 2024 using an updated modeling strategy to investigate Instacart's economic
impact on the U.S. grocery industry at the national and state-level and for small- and medium-
sized businesses (SMBs). The results show that Instacart has significantly increased grocery
employment and output nationally and in each U.S. state, creating significant economic benefits
for local economies, and that the job creation attributable to Instacart has disproportionately
benefitted SMBs. Section A of this appendix describes the updated model (which unlike prior
analyses no longer requires separate pre- and post-pandemic models) used to estimate Instacart’s
economic impact on grocery employment and revenue at the national and state-levels. Section B
presents economic impacts by firm-size.



A. Instacart’s Economic Impact on the U.S Grocery Industry Through Q4 2024:
National and State-Level Results

In previous iterations of this research, I estimated Instacart’s impact on the grocery industry from
Instacart’s inception in Q1 2013 through Q2 2020, by separately estimating Instacart’s impact on
grocery employment and revenue during the pre-COVID period (Q1 2013 — Q4 2019) and the
post-COVID period (Q4 2019 — Q2 2020).! The pre-COVID effects were estimated using quarterly
observations by Metropolitan Statistical Area (MSA) from Q1 2013 — Q4 2019 in a series of panel
regressions, while the post-COVID effects were estimated by employing a model using variables
differenced between two specific points in time (Q4 2019 and Q2 2020) and a statistical instrument
to eliminate potential bias from the COVID grocery demand shock.? The estimates showed that
Instacart was responsible for the creation of approximately 186,000 jobs in the U.S, grocery
industry through Q2 2020, and increased grocery revenue by approximately $6.4 billion.?

Below, I present updated results from a “unified” model of Instacart’s effect on the grocery
industry covering the entire period from Q1 2013 — Q4 2024 by combining the panel data structure
of the pre-COVID model and the instrumental variables estimation strategy from the post-COVID
model. Specifically, I estimate employment impacts over the entire period using quarterly MSA-
level panel data, focusing on three measures of Instacart adoption — deliveries, GMV, and stores
served — and use the number of quarters that Instacart has operated in each MSA as an instrument
for each model.*

In the NERA 2021 White Paper, revenue impacts were proxied using payroll data available from
QWI. However, due to confidentiality issues, QWI has discontinued providing the payroll data
necessary to estimate revenue effects using the unified regression framework above. Thus, for the
purposes of estimating revenue impacts, I combine the employment impacts estimated from the
unified regression model with the BEA’s Regional Input-Output Modeling System (RIMS 1I)
multipliers. RIMS II multipliers are commonly utilized in economic impact studies to quantify the
effects of changes in economic activity on jobs and output in a given industry.’

! Robert Kulick, “The Economic Impact of Instacart on the U.S. Retail Grocery Industry Before and During the
COVID-19 Pandemic,” NERA Economic Consulting (2021) (available at
https://www.nera.com/publications/archive/case-project-experience/nera-study-finds-direct-causal-relationship-
between-instacart-ad.html) [hereafter NERA 2021 White Paper].

2 NERA 2021 White Paper at 12-29.

3 NERA 2021 White Paper at 5.

4 Employment impacts are estimated using Q4 2024 Instacart data for Instacart deliveries, GMV, and stores and
the most recent available quarterly data from U.S. Census Bureau Quarterly Workforce Indicators (QWI) data on
grocery employment by MSA (while QWI data availability varies by state, the latest available quarter for any state
was Q2 2024). Thus, the economic impacts estimated represent a conservative estimate of the “Instacart Effect” as of
Q4 2024 since, at the national level, overall grocery employment is growing over time. The regression specifications
include the independent variables described in my previous Instacart research, including non-grocery employment,
personal income per capita, GDP, consumer expenditures on food and beverage goods, and consumer expenditures on
food services, as well as MSA, year, quarter and regional fixed effects.

5 BEA, “Regional Input-Output Modeling System (RIMS 1I) Users Guide,” (available at:
https://www.bea.gov/resources/methodologies/RIMSII-user-guide) at 1-1 [hereafter BEA Users Guide]. Specifically,



https://www.nera.com/publications/archive/case-project-experience/nera-study-finds-direct-causal-relationship-between-instacart-ad.html
https://www.nera.com/publications/archive/case-project-experience/nera-study-finds-direct-causal-relationship-between-instacart-ad.html
https://www.bea.gov/resources/methodologies/RIMSII-user-guide

Figure A-1 presents Instacart’s national employment and revenue impacts through Q4 2024
separately by model (where each model differs based on the particular measure of Instacart
adoption used) and the median impact across models.® As shown in Figure A-1, the median
estimates from the unified model indicate that as of Q4 2024, Instacart has been responsible for
the creation of more than approximately 237,000 jobs in the U.S. grocery industry, and for
increasing grocery revenue by approximately $22.5 billion.

FIGURE A-1:
GROCERY EMPLOYMENT AND REVENUE ATTRIBUTABLE
TO INSTACART BY MODEL
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Table A-1 presents Instacart’s impact on grocery employment and revenue through Q4 2024
separately by state.

I follow the procedure outlined by the BEA for estimating the change in final-demand using RIMS II multipliers when
the change in jobs in the final-demand industry is known. BEA Users Guide at 5-1. I utilize multipliers at the state-
level for the final-demand industry “445000 Food and Beverage Stores.”
® As noted in the NERA 2021 White Paper, prior iterations of this research presented revenue impact estimates
that were highly conservative, likely representing a lower bound on Instacart’s impact on grocery revenue. As expected,
the revenue impacts presented in Figure A-1 and Table A-1 are significantly larger than the revenue impacts proxied
using QWI payroll data.
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TABLE A-1:
GROCERY EMPLOYMENT AND REVENUE ATTRIBUTABLE
TO INSTACART BY STATE

Total Percent of Grocery
Grocery . Total Revenue
State Employment Employment Employment Attributable Impact (SMil)
Impact to Instacart
AK 213 2,569 8.3% $21.1
AL 2,471 29,809 8.3% $203.6
AR 840 10,700 7.8% $69.2
AZ 5,589 56,291 9.9% $544.1
CA 33,045 321,304 10.3% $3,282.0
CO 3,517 37,683 9.3% $348.8
CT 2,547 27,581 9.2% $270.1
DC 605 6,344 9.5% $165.2
DE 564 6,593 8.6% $58.7
FL 21,869 221,398 9.9% $1,836.5
GA 7,880 78,131 10.1% $686.9
HI 914 10,616 8.6% $90.7
1A 1,893 23,526 8.0% $158.3
ID 960 11,499 8.4% $97.3
IL 9,376 92,196 10.2% $910.3
IN 2,689 31,152 8.6% $243.0
KS 1,366 16,086 8.5% $120.4
KY 1,906 22,091 8.6% $163.7
LA 2,449 29,922 8.2% $209.0
MA 7,809 80,079 9.8% $795.0
MD 5,552 56,525 9.8% $598.9
ME 930 11,337 8.2% $85.2
MI 4,404 47,537 9.3% $400.8
MN 3,277 35,599 9.2% $269.8
MO 2,684 29,647 9.1% $239.3
MS 646 8,009 8.1% $54.3
MT 225 3,202 7.0% $21.8
NC 7,611 83,036 9.2% $625.7
ND 176 2,488 7.1% $15.3
NE 1,076 12,670 8.5% $89.3
NH 1,283 15,283 8.4% $125.1
NJ 9,473 93,504 10.1% $1,019.1
NM 746 8,943 8.3% $64.2
NV 2,385 24,979 9.5% $238.9
NY 17,416 168,393 10.3% $1,736.9
OH 6,647 72,779 9.1% $569.9




OK 1,244 14,736 8.4% $120.3
OR 3,218 35,672 9.0% $309.1
PA 10,853 118,272 9.2% $951.1
RI 822 9,383 8.8% $98.0
SC 3,779 42,975 8.8% $314.4
SD 316 4,111 7.7% $25.9
TN 4,082 45,094 9.1% $401.1
TX 21,885 230,948 9.5% $2,120.4
UT 1,814 20,632 8.8% $164.1
VA 6,970 73,753 9.5% $648.2
VT 295 3,579 8.3% $26.1
WA 5,263 55,174 9.5% $528.2
WI 3,194 38,102 8.4% $281.2
wv 489 6,671 7.3% $42.8
wY 66 999 6.6% $5.8
Total 237,319 2,489,602 9.5% $22,464.9

B. Impacts by Firm Size

My research further demonstrates that Instacart’s positive impact on the grocery industry applies
to grocery firms of all sizes, with disproportionate impacts for firms with less than 250 employees
and particularly large benefits for firms with less than 50 employees.” The methodology for
estimating economic impacts by firm size is based on the “unified” model described above, with
four important modifications:

First, the model is estimated using quarterly job creation by firm-size category as the dependent
variable rather than quarterly employment, as in the unified model, due to a statistical phenomenon
known as the “size distribution fallacy” or sometimes as “reclassification bias.”

7 The firm-size categories utilized in theses analyses are dictated by the structure of the QWI data, which reports
data for five categories of firm size: (1) 19 or fewer employees; (2) 20-49 employees; (3) 50-249 employees; (4) 250-
499 employees; and (5) 500 or more employees. While I describe firms with fewer than 250 employees as “SMBs” in
summary outputs/figures, the primary results of the underlying analyses are evident irrespective of where the
distinction between SMBs and non-SMBs is drawn. That is, the regression models employed to estimate the
relationship between Instacart adoption and job creation establish a positive and significant effect of Instacart’s
operations on grocery job creation across categories of firm size, with proportionally larger effects for smaller firms.

8 The size distribution fallacy is a well-documented problem that occurs as a result of firms growing over time
and moving between firm-size categories. For example, suppose in a given year there are ten firms in the economy
each with 10 employees. If small businesses are defined as having 10 or fewer employees, small businesses in the
economy employ 100 people. Now suppose in the next year, one of the firms grows by ten employees, so that the
growing firm moves from the small category to the medium category. Small businesses now employ 90 people, but it
is incorrect to attribute a loss of ten jobs to small businesses when, in reality, a small firm created ten jobs and moved
into the next size category. Therefore data that do not account for firm movement between size categories may lead
to incorrect inferences. The QWI firm-size job creation data allow me to overcome the size distribution fallacy by
maintaining consistent firm-level definitions where firms are assigned to a size category based upon average
employment at the firm in a given quarter and the previous quarter. In addition, using firm-level size classifications
(as opposed to establishment-level size classifications) prevents individual locations of larger firms/chains from being
mischaracterized as SMBs.
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Second, I use only the model where Instacart’s adoption is measured by the number of stores
served instrumented by quarters since entry (QSE) to estimate SMB impacts and do not use the
deliveries or GMV models except as robustness checks.’

Third, because job creation data by firm size is not available from QWI at the MSA-level, the
model is estimated on aggregated state-level data.

Fourth, because the SMB model is estimated using quarterly firm-level job creation, which is
necessarily a short-term measure of immediate job creation, the units of the analysis differ from
those of the unified model, which assesses total job creation cumulatively on the basis of total
employment and, thus, corresponds to long-term or “permanent” job creation. As such, I convert
the quarterly firm-level job creation estimates for SMBs to estimates consistent with the permanent
job creation estimates from the unified model.

Figure B-1 shows Instacart’s impact on U.S. grocery employment by firm size. As shown in Figure
B-1, of the 237,319 jobs created by Instacart through Q4 2024, 47,464 jobs accrued at the smallest
firms (those with between 1 and 19 employees), 68,111 jobs accrued at firms with between 1 and
49 employees, 76,891 jobs accrued at firms with between 1 and 249 employees, and 160,428 jobs
accrued at firms with 250 or more employees.

% Because both deliveries and GMV will be disproportionately driven by activity at larger stores, of all the
Instacart adoption variables, stores is the most appealing measure to use in this context because it is agnostic of sales
volume.
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FIGURE B-1:
GROCERY EMPLOYMENT ATTRIBUTABLE
TO INSTACART BY FIRM SIZE
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Instacart’s disproportionate impact on small and medium sized businesses is evident when
comparing the distribution of the increase in job creation attributable to Instacart by firm size to

the distribution of overall U.S. grocery employment by firm size and overall U.S. employment by
firm size, as shown in Figure B-2.



FIGURE B-2:
INSTACART PROPORTIONAL IMPACTS BY FIRM SI1ZE
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The first bar of Figure B-2 shows that 67.6 percent of job growth attributable to Instacart accrued
to firms with 250 or more employees, 32.4 percent to firms with 249 or fewer employees, 28.7
percent to firms with 49 or fewer employees, and 20 percent to firms with 19 or fewer employees.
By comparison, firms with 19 or fewer employees account for only 8.6 percent of U.S. grocery
jobs, and 18.8 percent of all U.S. jobs. 28.7 percent of jobs created by Instacart accrued to firms
with 49 or fewer employees, while such firms account for only 13.6 percent of U.S. grocery jobs,
and 28.1 percent of all U.S. jobs. For the SMB categories, Figure B-2 shows that Instacart accounts
for proportionally more jobs than the U.S. grocery sector overall.

Figure B-3 presents Instacart’s impact on grocery revenue by firm size.



FIGURE B-3:
GROCERY REVENUE ATTRIBUTABLE
TO INSTACART BY FIRM SIZE
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Finally, Table B-1 shows Instacart’s impact on grocery employment and revenue by firm size, at
the individual state-level.



TABLE B-1:
STATE-LEVEL GROCERY EMPLOYMENT AND REVENUE IMPACTS
ATTRIBUTABLE TO INSTACART BY FIRM SIZE

Employment Revenue ($Mil)
State| Firms 1-19  Firms 1-49 Firms 1249 Firms 250+ | Ctal Employment | | co 0110 Firms 149  Firms 1249 Firms 250+ 1 °tal Revenue
Impact Impact
AK 13 61 69 144 213 $42 $6.1 $6.8 $143 $21.1
AL 494 709 801 1,670 2,471 $40.7 $58.4 $66.0 $137.6 $203.6
AR 168 241 272 568 840 $13.8 $19.9 $22.4 $46.8 $69.2
AZ 1,118 1,604 1,811 3,778 5,589 $108.8 $1562 $176.3 $367.8 $544.1
cA | 6609 9,484 10,707 22,339 33,045 $656.4 $941.9 $1,063.4 $2,218.6 $3,282.0
co 703 1,009 1,139 2,377 3,517 $69.8 $100.1 $113.0 $235.8 $348.8
CT 509 731 825 1,722 2,547 $54.0 $77.5 $87.5 $182.6 $270.1
DC 121 174 196 409 605 $33.0 $47.4 $53.5 $111.7 $165.2
DE 13 162 183 381 564 $11.7 $16.9 $19.0 $39.7 $58.7
FL | 4374 6,276 7,086 14,784 21,869 $367.3 $527.1 $595.0 $1,241.5 $1,836.5
GA 1,576 2,262 2,553 5327 7,880 $137.4 $197.1 $222.6 $464.3 $686.9
HI 183 262 296 618 914 $18.1 $26.0 $29.4 $61.3 $90.7
IA 379 543 613 1,280 1,893 $31.7 $45.4 $51.3 $107.0 $158.3
D 192 276 311 649 960 $19.5 $27.9 $31.5 $65.8 $97.3
IL 1,875 2,691 3,038 6,338 9,376 $182.1 $261.3 $295.0 $615.4 $910.3
N 538 772 871 1,818 2,689 $48.6 $69.7 $78.7 $164.3 $243.0
KS 273 392 443 924 1,366 $24.1 $34.5 $39.0 $81.4 $120.4
KY 381 547 617 1,288 1,906 $32.7 $47.0 $53.1 $110.7 $163.7
LA 490 703 793 1,655 2,449 $41.8 $60.0 $67.7 $141.3 $209.0
MA | 1,562 2,241 2,530 5,279 7,809 $159.0 $208.2 $257.6 $537.4 $795.0
MD | 1,110 1,593 1,799 3,753 5,552 $119.8 $171.9 $194.0 $404.9 $598.9
ME 186 267 301 628 930 $17.0 $24.5 $27.6 $57.6 $85.2
MI 881 1,264 1,427 2,977 4,404 $80.2 $115.0 $129.9 $270.9 $400.8
MN 655 940 1,062 2215 3277 $54.0 $77.4 $87.4 $182.4 $269.8
MO 537 770 870 1,814 2,684 $47.9 $68.7 $77.5 $161.7 $239.3
MS 129 185 209 436 646 $10.9 $15.6 $17.6 $36.7 $54.3
MT 45 64 73 152 225 $4.4 $6.2 $7.0 $14.7 $21.8
NC 1,522 2,184 2,466 5,145 7,611 $125.1 $179.6 $202.7 $423.0 $625.7
ND 35 51 57 119 176 $3.1 $4.4 $5.0 $10.3 $15.3
NE 215 309 349 727 1,076 $17.9 $25.6 $28.9 $60.3 $89.3
NH 257 368 416 867 1,283 $25.0 $35.9 $40.5 $84.5 $125.1
NI 1,895 2,719 3,069 6,404 9473 $203.8 $292.5 $3302 $688.9 $1,019.1
NM 149 214 242 504 746 $12.8 $18.4 $20.8 $43.4 $64.2
NV 477 684 773 1,612 2,385 $47.8 $68.6 $77.4 $161.5 $238.9
NY | 3483 4,998 5,643 11,773 17,416 $347.4 $498.5 $562.8 $1,174.2 $1,736.9
OH | 1329 1,908 2,154 4,493 6,647 $114.0 $163.5 $184.6 $385.2 $569.9
OK 249 357 403 841 1,244 $24.1 $34.5 $39.0 $81.3 $120.3
OR 644 923 1,042 2,175 3218 $61.8 $88.7 $100.1 $208.9 $309.1
PA | 2171 3,115 3,516 7,337 10,853 $190.2 $273.0 $308.2 $643.0 $951.1
RI 164 236 266 556 822 $19.6 $28.1 $31.7 $66.2 $98.0
e 756 1,085 1,224 2,555 3,779 $62.9 $90.2 $101.9 $212.5 $314.4
SD 63 91 102 214 316 $52 $7.4 $8.4 $17.5 $25.9
TN 816 1,171 1,323 2,759 4,082 $80.2 $115.1 $130.0 $2712 $401.1
X | 4377 6,281 7,091 14,794 21,885 $424.1 $608.6 $687.0 $1,433.4 $2,120.4
uT 363 521 588 1,227 1,814 $32.8 $47.1 $53.2 $111.0 $164.1
VA | 1394 2,000 2,258 4712 6,970 $129.6 $186.0 $210.0 $438.1 $648.2
VT 59 85 96 200 295 $5.2 $7.5 $8.5 $17.6 $26.1
wA | 1,053 1,511 1,705 3,558 5,263 $105.6 $151.6 $171.1 $357.1 $528.2
WI 639 917 1,035 2,159 3,194 $56.2 $80.7 $91.1 $190.1 $281.2
wv 98 140 159 331 489 $8.6 $12.3 $13.9 $29.0 $42.8
WY 13 19 21 45 66 $1.2 $1.7 $1.9 $3.9 $5.8
[Total| 47,464 63,111 76,891 160,428 237,319 $4,493.0  96,447.4 $7,278.6  $15,186.3 $22,464.0 |
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