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Expert committees to examine initial control measures 
and define gradual relaxing of social restrictions

Up against enormous uncertainties, combining 

epidemiological and socioeconomic simulation-based 

scenarios to assess and monitor impacts is fundamental 

for informing officials before committing to a strategy

Department of Economics, University of Sao Paulo



3

https://www.policycenter.ma/publications/crisis-
control-use-simulations-policy-decisionmaking
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https://www.policycenter.ma/publications/crisis-control-use-simulations-policy-decisionmaking
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Heterogeneous sectoral and regional costs
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“São Paulo Plan”: gradual relaxing of social restrictions 
as health indicators improve
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Every two weeks, there is a reassessment of the 
regional classification based on health indicators

Department of Economics, University of Sao Paulo



Monitor of regional economic activity

State Treasury follows daily value-added tax (VAT) collection 

and VAT-generating transactions 

Partial coverage of the State economy

 Formal versus informal

 Restricted number of sectors (<30% of GRP)

Need to complement tax monitoring with a broader indicator of 

regional economic activity

 Same frequency and regionalization of health indicators

 Combine input-output analysis and traffic data
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An Index of Regional Sectoral Economic Activity

We consider there are n domestic regions, r = 1, ..., n, and the 

rest of the world, row, which exhaust the space of the 

economy

Economic interactions take place inside and outside each 

region (intraregional, interregional and international trade) 

In our multi-sectoral economy, there are j sectors, s = 1, ..., j, 

provided by n+1 different sources

We then assume we can measure, for each sector s in region r, 

the value added contents embedded in trade flows associated 

with each regional origin-destination pair, such that we can 

complete the information in Table 1

Department of Economics, University of Sao Paulo 8



Table 1. Regional Value Added in Trade Flows, 
by Sector

Department of Economics, University of Sao Paulo 9

  Destination  

Origin  R1 R2 … Rn-1 Rn ROW 

R1  𝑣𝑎1,1
𝑟 ,𝑠

 𝑣𝑎1,2
𝑟 ,𝑠

 … 𝑣𝑎1,𝑛−1
𝑟 ,𝑠

 𝑣𝑎1,𝑛
𝑟 ,𝑠

 𝑣𝑎1,𝑟𝑜𝑤
𝑟 ,𝑠

 

R2  𝑣𝑎2,1
𝑟 ,𝑠

 𝑣𝑎2,2
𝑟 ,𝑠

 … 𝑣𝑎2,𝑛−1
𝑟 ,𝑠

 𝑣𝑎2,𝑛
𝑟 ,𝑠

 𝑣𝑎2,𝑟𝑜𝑤
𝑟 ,𝑠

 

⁝  ⁝ ⁝  ⁝ ⁝ ⁝ 

Rn-1  𝑣𝑎𝑛−1,1
𝑟 ,𝑠

 𝑣𝑎𝑛−1,2
𝑟 ,𝑠

 … 𝑣𝑎𝑛−1,𝑛−1
𝑟 ,𝑠

 𝑣𝑎𝑛−1,𝑛
𝑟 ,𝑠

 𝑣𝑎𝑛−1,𝑟𝑜𝑤
𝑟 ,𝑠

 

Rn  𝑣𝑎𝑛 ,1
𝑟 ,𝑠

 𝑣𝑎𝑛 ,2
𝑟 ,𝑠

 … 𝑣𝑎𝑛 ,𝑛−1
𝑟 ,𝑠

 𝑣𝑎𝑛 ,𝑛
𝑟 ,𝑠

 𝑣𝑎𝑛 ,𝑟𝑜𝑤
𝑟 ,𝑠

 

ROW  𝑣𝑎𝑟𝑜𝑤 ,1
𝑟 ,𝑠

 𝑣𝑎𝑟𝑜𝑤 ,2
𝑟 ,𝑠

 … 𝑣𝑎𝑟𝑜𝑤 ,𝑛−1
𝑟 ,𝑠

 𝑣𝑎𝑛 ,𝑛
𝑟 ,𝑠

 𝑣𝑎𝑟𝑜𝑤 ,𝑟𝑜𝑤
𝑟 ,𝑠

 

 



An Index of Regional Sectoral Economic Activity (cont.)

According to Table 1, a region’s sectoral output is potentially 

associated with transactions involving economic agents located 

not only in the region, but also elsewhere

Define the sets of origins, O, and destinations, D, both 

comprising all domestic regions, r, add the rest of the world, 

row. Thus, we can compute total value added of sector s in 

region r,𝑣𝑎𝑟𝑠, as:

𝑣𝑎𝑟𝑠 =  

𝑜∈𝑂,𝑑∈𝐷

𝑣𝑎𝑜,𝑑
𝑟,𝑠

We also calculate region’s r total value added, 𝑣𝑎𝑟, as:

𝑣𝑎𝑟 = 

𝑠

𝑣𝑎𝑟𝑠

Department of Economics, University of Sao Paulo 10



An Index of Regional Sectoral Economic Activity (cont.)

In order to monitor sectoral regional economic activity, we 

would need to follow 𝑣𝑎𝑟𝑠 over time. This information, when 

available, is usually published with a delay and at a low 

frequency (annual). 

To circumvent such informational constraint, we could track 

changes in trade flows for each regional origin-destination pair, 

and combine them with the information in Table 1 to calculate 

a trade-weighted index of regional economic activity. 

Thus, if we can observe, in each period t, changes in values of 

flows from each origin o, to each destination d, Δ𝐹𝑡,𝑜,𝑑, a 

regional index of economic activity could be calculated as

Department of Economics, University of Sao Paulo 11



An Index of Regional Sectoral Economic Activity (cont.)

Thus, if we can observe, in each period t, changes in values of 

flows from each origin o, to each destination d, Δ𝐹𝑡,𝑜,𝑑, a 

regional index of economic activity could be calculated as

𝐸𝐴𝐼𝑡
𝑟,𝑠 =  

𝑜∈𝑂,𝑑∈𝐷

𝑤𝑜,𝑑
𝑟,𝑠 Δ𝐹𝑡,𝑜,𝑑

where 𝐸𝐴𝐼𝑡
𝑟,𝑠 is the economic activity index for sector s, in 

region r, in time t, and the weights 𝑤𝑜,𝑑
𝑟,𝑠 are calculated as

𝑤𝑜,𝑑
𝑟,𝑠 =

𝑣𝑎𝑜,𝑑
𝑟,𝑠

 𝑜∈𝑂,𝑑∈𝐷 𝑣𝑎𝑜,𝑑
𝑟,𝑠 such that   𝑜∈𝑂,𝑑∈𝐷𝑤𝑜,𝑑

𝑟,𝑠 = 1

Department of Economics, University of Sao Paulo 12



Implementation

The implementation of the index depends on two pieces of 

information: first, we need to define an empirical strategy to 

estimate values in Table 1, so that we can define the weights, 

𝑤𝑜,𝑑
𝑟,𝑠; second, we have to collect timely information to estimate 

Δ𝐹𝑡,𝑜,𝑑. 

Measurement of domestic value added in trade flows

 Hypothetical extraction method

Traffic intensity indicators as a measure of change in trade 

volumes (341 toll stations and 4,870 smart cameras)

 Daily, OD pair, type of vehicle (trucks and cars)

Department of Economics, University of Sao Paulo 13



Analysis of traffic flows
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Economic Activity Indicator: State of São Paulo
Period: March 23 to June 07, 2020
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Economic Activity Indicator: State of São Paulo
Period: March 23 to June 07, 2020
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Economic Activity Indicator: State of São Paulo
Period: March 23 to June 07, 2020
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Economic Activity Indicator: State of São Paulo
Period: March 23 to June 07, 2020
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DRS XII - Registro
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DRS XIII - Ribeirão Preto

Total Tradables Non Tradables
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DRS XIV - São João da Boa Vista

Total Tradables Non Tradables
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DRS XV - São José do Rio Preto

Total Tradables Non Tradables
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DRS XVI - Sorocaba

Total Tradables Non Tradables

49,7 49,5

52,9
54,6

57,8

60,4
62,4 62,8

65,1
67,3

69,5

77,2

71,1
72,4 72,2

74,0

76,8 76,8 77,1
78,1 78,9 79,3

38,3
40,5

44,8
47,2

51,1
53,6

56,5 56,9

59,6

62,5

65,4

35,0

45,0

55,0

65,0

75,0

85,0

95,0

23/mar a
29/mar

30/mar a
5/abr

6/abr a
12/abr

13/abr a
19/abr

20/abr a
26/abr

27/abr a
3/mai

4/mai a
10/mai

11/mai a
17/mai

18/mai a
24/mai

25/mai a
31/mai

1/jun a
7/jun

In
d

ic
ad

o
r 

d
e 

A
ti

vi
d

ad
e 

Ec
o

n
ô

m
ic

a
(m

éd
ia

 d
e 

2
/m

a
r 

a
 2

2
/m

a
r 

= 
1

0
0

%
)

DRS XVII - Taubaté

Total Tradables Non Tradables



Economic Activity Indicator
July 11, 2020
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Example: Is there a correlation between economic 
activity and the evolution of the pandemic?
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Economic activity indicator (7-day moving average)

 17 regions (DRS)

 Daily frequency: Mar-29 to Jun-18

Confirmed cases (7-day moving average)

 17 regional (DRS)

 Daily frequency: Apr-21 to Jun-23



Economic Activity Indicator: State of São Paulo
Period: March 29 to July 11, 2020
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Empirical strategy
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Let 𝐶𝑟𝑡 denote the number of reported cases of coronavirus 

(COVID-19) in region 𝑟 in period t. 

𝛥𝐶𝑟𝑡 = 𝛽𝑗𝐸𝐴𝐼𝑟𝑡−𝑗 + 𝜂𝑟 + 𝑣𝑟𝑡

where 𝛥 is the lag operator defined at the day level, hence, the 

dependent variable is the growth of confirmed cases of coronavirus 

in seven days, so that 𝛥𝐶𝑟𝑡 = 𝐶𝑟𝑡 − 𝐶𝑟𝑡−7. 𝐸𝐴𝐼 is the Economic Activity 

Index (Tradable and Non-tradable). The parameter 𝛽𝑗 measures 

the effect of lagged explanatory variable with j lags on the growth 

in average 𝐶𝑟𝑡 between 𝑡 and 𝑡 − 7. 𝜂𝑟 is a set of region dummies 

that captures the influence of unobserved and time invariant 

attributes for each region, which absorb geographically restricted 

shocks affecting the outcomes of interest; 𝑣𝑟𝑡 is the idiosyncratic 

error term.



Growth of confirmed cases of coronavirus in seven days 
and temporal lag of Economic Activity Index
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Tradable Non-tradable

Note: Each marker represents the coefficient value and the robust standard errors of the Economic
Activity Index (Tradable and Non-tradable) in an individual regress for each lag. Number of observations
total on panel: 1,003 (59 days and 17 regions). The regresses controlling for regional fixed effects.
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