
 

Puyallup	Research	and	Extension	Center,	2606	E.	Pioneer	Ave.	Puyallup,	WA	98371	
253-445-4584	•	karina_gallardo@wsu.edu	•	www.ses.wsu.edu	

Fact	Sheet	 
 
 

	
COVID-19 Series 

Supply and Demand Indices—Washington Fresh Apples 
 

R. Karina Gallardo, Associate Professor, School of Economic Sciences, Puyallup Research and Extension Center, 
Washington State University  
 
This publication is a direct application of the supply and demand indices developed by Lusk and Tonsor (2020). 
The goal of applying these indices and its welfare implications is to measure the impact of COVID-19 on the 
aggregate demand and supply for Washington (WA) apples and its welfare consequences. I use weekly apple 
shipment data from the Washington State Tree Fruit Association (2020). Figure 1 shows the supply quantity index 
and the demand quantity index for WA fresh apple shipments. These supply and demand indices are calculated 
using the first week of September 2017 (the first week of the 2017–2018 crop year) as the basis for comparison. 
The supply and demand index for September 2017 is set at 100. For example, the first week of May 2020, the 
demand index value was 272, that is, 172% higher than the first week of September 2017 (272 – 100 = 172).  
 

 
COVID-19 impact on demand and supply on WA apples: Considering the time period between the first week of 
March and the first week of May 2018, 2019, and 2020, there are no statistically significant differences in the 
means of the demand indices across the three years. Conversely, for the same time period, the mean supply index 
for 2020 is higher by 48 units than the index for 2019 and lower by 28 units than the index for 2018. This analysis 
proves that COVID-19 has a negative effect on the supply index when comparing to a crop year of similar size. 
The WA apple production in 2017–2018 was 133 million 40 lb boxes, 2018–2019 was 117.5 million boxes, and 
2019–2020 is projected at 137.3 million boxes. In addition, the variances of the supply and demand indices in 
2020 are statistically, significantly higher compared to the variances in 2019 and 2018, leading to the conclusion 
that COVID-19 has increased WA apple supply and demand volatility. 
	

 

	

0

100

200

300

400

500

600

Sep w
k 1

Sep w
k 4

O
ct w

k 3
N

ov w
k 1

N
ov w

k 4
D

ec w
k 3

Jan w
k 1

Jan w
k 4

Feb w
k 3

M
ar w

k 2
A

pr w
k 1

A
pr w

k 4
M

ay w
k3

Jun w
k2

Jul w
k1

Jul w
k4

A
ug w

k3
Sep w

k 1
Sep w

k 4
O

ct w
k 3

N
ov w

k 1
N

ov w
k 4

D
ec w

k 3
Jan w

k 1
Jan w

k 4
Feb w

k 3
M

ar w
k 2

A
pr w

k 1
A

pr w
k 4

M
ay w

k3
Jun w

k2
Jul w

k1
Jul w

k4
A

ug w
k3

Sep w
k 1

Sep w
k 4

O
ct w

k 3
N

ov w
k 1

N
ov w

k 4
D

ec w
k 3

Jan w
k 1

Jan w
k 4

Feb w
k 3

M
ar w

k 2
A

pr w
k 1

A
pr w

k 4

In
de

x 
va

lu
e 

(S
ep

t.,
 w

ee
k 

1,
 2

01
7=

10
0)

Demand index Supply index

2017–18 2018–19 2019–20



 

Puyallup	Research	and	Extension	Center,	2606	E.	Pioneer	Ave.	Puyallup,	WA	98371	
253-445-4584	•	karina_gallardo@wsu.edu	•	www.ses.wsu.edu	

Figure 1. Washington apple supply and demand quantity indices (Sept., week 1, 2017 = 100). 
 
Following Lusk and Tonsor (2020), I calculated the producer and consumer surplus weekly changes. Instead of 
calculating this relative to a base week in a given year, I consider week to week changes. To better visualize the 
COVID-19 effects on producer and consumer surplus weekly changes, I consider the time period between the first 
week of March and the first week of May for years 2018, 2019, and 2020. I calculate the welfare change by separate 
for each year. Results are shown in Figure 2.  

Figure 2. Weekly change in producer and consumer surplus (million dollars). 
 
In 2020, for the time period considered, on average consumer surplus has decreased $110,000 dollars weekly and 
producer surplus decreased $200,000 dollars weekly. The largest weekly change in consumer and producer surplus 
is observed on the third and fourth week of March, and first week of April in 2020. The increase in producer 
surplus during the third week of March was offset by the decrease observed during the fourth week of March and 
first week of April. The highest variability in both consumer and producer surplus, across the three years, is 
observed in 2020, when the standard deviation of consumer surplus was 6.33 and producer surplus at 12.00. In 
2019, the standard deviation for the consumer and producer surplus was 1.03 and 1.96, respectively. And in 2018, 
the standard deviation for the consumer and producer surplus was 0.92 and 1.75, respectively.  
 
Conclusions 
Supply indices for the period from the first week of March to first week of May are lower in 2020 compared to 
2018, and both years show comparable crop sizes. Demand indices for the same time period are not statistically 
significant different across the three years. For producer and consumer surplus and considering measures of 
central tendency, such as the mean values, there are no statistically significant differences across 2020, 2019, and 
2018 from the first week of March to first week of May. However, it is clear that COVID-19 has induced 
increased volatility both on the demand and supply of WA apples, and consumer and producer welfare. 
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