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Motivation
Remote sensing data to monitor human activity has been used drastically in the 
recent past. Specially for studying human activity in areas where no reliable 
statistical data exists. 

The Central Asia region has recorded impressive economic growth rates since 2000, 
driven mainly by the export of commodities 

Small and Medium Enterprises play an important role in the economies of Central 
Asian countries. 

Covid-19 impact of the region: employment loss, business loss

Unavailability of regional income estimates

Night lights could serve as a useful proxy indicator for measuring economic 
activity at the national/sub-national level in especially in counties with low 
statistical capacity ( Henderson et al. (AER 2012))



Objectives
• This study aims to examine the change in firm performance as a factor of the 

changes in intensity of night-time lights, COVID-19 related restrictions and other 
microeconomic attributes in four CAREC economies: Azerbaijan, Georgia, 
Kazakhstan and Mongolia

• Comparable estimates of COVID-19 impact in the neighbouring countries in the 
region.



Big Data: Nightlights
VIIRS Stray Light Corrected Nighttime Day/Night Band Composites Version1 accessed 
from Google earth, for estimating the regional economic activity (development). The 
spatial granularity of night-light data is found to be very useful for regional studies. 
Accurate estimation of gross domestic product (GDP) at small geographies is of great 
significance to evaluate the distribution and dynamics of socio-economic development 
(annual average for 2019 and monthly average for post covid-19 surveys)

0 5000 10000 15000 20000 25000 30000 35000 40000 45000

Akmolinskaya

Almatinskaya

Jambylslkaya

Kustanayskaya

Mangistauskaya

Severo-kazachstanskaya

Yujno-kazachstanskaya

Almaty City area

Sum of Luminosity, Kazakhstan

May-19 May-20



World Bank Enterprise Survey
Sample countries: Azerbaijan, Georgia, Kazakhstan and 
Mongolia
• Baseline survey - Enterprise Survey conducted before 

COVID-19 (2019)
• The follow-up surveys were conducted during the 

pandemic and about the impact of COVID-19
Data from the Google Earth on night-time light (NTL) 
intensity
• NTL data is collected on the regional basis for each country
• NTL data were matched with the business survey dataset 

based on regions.

Data Sources:



Data: Business survey data 

Country Baseline survey Follow-up survey
Number of 
observed 

firms
Wave I Wave II

Date N Date N Date N N
Azerbaijan July-Dec. 2019 72 Apr., May 2021 105 105

Jan-Feb. 2020 33

Georgia Jan. 2020 14 June 2020 614 Oct., Nov. 2020 589 659
Mar.-Nov. 2019 1187

Kazakhstan Jan.-Oct. 2019 871 Jan.–Mar. 2021 871 871

Mongolia Dec. 2018 19

Jan.-June 2019 618 Aug. 2020 314 Feb. 2021 323 329

Total 2814 1904 912 1964

Source: https://www.enterprisesurveys.org



• Measure of firm performance:
- Decrease of sales
- Decrease of demand
- Decrease of export
- Worked hours per week

• Probit regression model:

• Yi is a dummy dependent variable indicating whether the 
firm performance measure has decreased or not.

• Xk is a vector of firm-specific and exogenous factors that
influence firm performance

Methodology



Description of variables



Variables Model 1
Decrease in 

sales

Model 2
Decrease in 

demand

Model 3
Decrease in 
export share

Model 4
Decrease in 

worked h/week
Night-time light (1=increase) -0.0907*** -0.0687** -0.0437 -0.0107

Stringency index -0.0298* -0.108*** -0.0158 -0.0762***

Online business activity 0.0184 0.0201 -0.0634 0.0145

Gender of manager 0.0452 0.0874*** 0.100 -0.000995

Female ownership 0.0508* 0.00901 0.0930 0.0654**

Foreign ownership 0.00066 0.0012** 0.00149 0.00046

Competition -2.12e-05 4.18e-06 -0.00018** -2.74e-05

KPI -0.0191 -0.0381* 0.0196 -0.00490

Firm size (reference category: Micro):
Small

-0.0473 -0.0383 -0.195**

Medium -0.0733 -0.0611 -0.195**

Large -0.129* -0.165* -0.273***

Industry (reference category- Food): 
Retail

0.0083 -0.0443 -0.327*** -0.0077

Manufacturing, Garments 0.0639** 0.0367 0.0695 0.0499

Metal, Machinery & Equipment, Mineral 0.0408 0.0212 0.0528

Services 0.0686** 0.0868** 0.0702 0.0829**

Country control + + + +

Observations 2144 2174 207 2176

Results
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1. Night-time lights increased on average at a greater rate in Kazakhstan and Mongolia than in 
Azerbaijan and Georgia
2. Night-time light has a positive impact on the likelihood that firm performance in sales and 
demand improves comparing to 2019.

0

1,000

2,000

3,000

4,000

Av
er

ag
e 

N
ig

ht
tim

e 
lig

ht

Azerbaijan

NTL in baseline NTL previous year
NTL in FU 

0

500

1,000

1,500

2,000

2,500

Av
er

ag
e 

N
ig

ht
tim

e 
lig

ht

Georgia

NTL in baseline NTL previous year
NTL in FU 

0

5,000

10,000

15,000

20,000

Av
er

ag
e 

N
ig

ht
tim

e 
lig

ht

Kazakhstan

NTL in baseline NTL previous year
NTL in FU 

0

500

1,000

1,500

2,000

Av
er

ag
e 

N
ig

ht
tim

e 
lig

ht

Mongolia

NTL in baseline NTL previous year
NTL in FU 



• Strictness of ‘lockdown style’ policies has a positive 
impact on the likelihood that firm sales, demand and 
working hours increase comparing to 2019. 

• Female-led and/or foreign-owned firms are more likely 
to experience a decline in demand comparing to 2019.

• Larger firms are more likely to maintain their 
performance better comparing to 2019 than smaller 
firms.

• The sales in the manufacturing, clothing and services 
sectors are more likely to decline compared to 2019 
than other sectors. 

Results



• Firms probably gradually adapted to the new realities 
and report less evidence on decreasing firm 
performance due to strictness of lockdown style 
policies or had greater support in affected areas. 

• Firms likely to be negatively affected by COVID-19
• Clothing 
• Manufacturing
• Services sectors

• Female managers/owners and smaller seems more 
resilient to COVID-19 adverse economic shocks. 

• In the above types of firms, here seems a greater 
likelihood to adjust operations or the products and 
services offered to cope with the shock.

Policy implications



Thank You.
We will highly appreciate your 

comments: dazhgaliyeva@adbi.org


