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Review of literature 
 

1. Impact of COVID-19 on Employment 

COVID-19 pandemic is a global crisis. Most of the countries implement various policies like 
lockdown, large scale testing with isolation and also voluntary social distancing to slow 
down the outbreak of pandemic. In terms of the priority assigned to the three strategies, a 
country varies significantly (Singh, Singh, & Baruah, 2020). Lockdown policy is common 
which is implemented globally in order to restrict the movement of people to slow the spread 
of COVID-19. Although lockdown policy might be helpful for saving lives but it has adverse 
economic and socioeconomic consequences (Han et al. 2020). Economic activity has been 
seriously depressed by the COVID-19 pandemic worldwide particularly less developed or 
poor countries having weak health care system are facing more challenges (De Guzman, & 
Malik, 2020). Industries and businesses are facing the challenge of their survival many of 
them have cut down their labour force and few are closed down during this time period of 
COVID-19 (Pappas, 2020). According to the ILO the current pandemic crisis is more severe 
than the 1930s Great depression and also global financial crisis 2009 in the context of 
unemployment. The recent stats by ILO shows that about 255 million people lost their full 
time employment and the percentage of loss of global working hours were remained 8.8% 
in 2020. 

 A significant impact of this pandemic on unemployment is observed across the population 
particularly poor segments worldwide. During the months of March to April 2020, United 
State observed a drastic increase in the percentage of unemployment i.e. from 4.4 % to 
14.7%. Similarly, for the case of Australia this percentage increases from 5.4% to 11.7% 
(Suomi, Schofield, & Butterworth, 2020). Similarly, same is the case for UK as nearly eight 
million people loss their job during the current COVID-19 pandemic and associated 
treatment policies to control the outbreak of pandemic (Chapman et al. 2020). 

Beland et al. (2020) investigate the impact of covid-19 on employment and wages in short 
run. Their results shows that covid-19 adversely affect the unemployment rate, labour force 
participation and working hours but no significant impact of covid-19 on wages has been 
observe. In addition, the workforce that severely affected by current pandemic are mostly 
belongs to poor class like women, self-employed and temporary and low wage workers, and 
also the workers having less educational background [(Pouliakas & Branka 2020) and (Fana 
et al. 2020)]. Quality of life is declining day by day due to the rise in the unemployment as 
many countries are facing the situation of lockdown in order to control the outbreak of 
COVID-19. For the case of Germany, (Bauer & Weber, 2020) finds that 60% rise in the 
unemployment during the month of April 2020 was due to the lockdown measures taken by 
the government to control the spread of current pandemic. Likely, Adams-Prassl et al. (2020) 
examine the impact of COVID-19 on the employment and job loss in US, UK and Germany. 
They observe that the impact of current pandemic on labour market is not similar across 
different countries but overall these countries experienced an increase in the unemployment 
rate. According to the results 18% of the individuals in US, 15% of the individuals in UK while 
5% individual in Germany lost their jobs during the first wave of the pandemic and most of 
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the individuals who lost their jobs were self-employed, those who can’t manage to do work 
from home and don’t have any college degree. Adding in it, Lemieux et al. (2020) investigate 
the impact of COVID-19 outbreak on labour market of Canada. Their outcome shows that the 
employment caused due to COVID-19 pandemic is 15%. Moreover the most vulnerable 
groups among them are younger workers, paid hourly etc.  

It has been noted that almost all countries have lost a large share of their GDP since the first 
wave of the pandemic, and unemployment has become the greatest problem. Further, 
COVID-19 crisis and the associated lockdown policy affected more severely the people in 
developing countries (Ray & Subramanian, 2020). Singh, Singh, & Baruah, 2020 found an 
increase in the unemployment rate to 25% and about 83% household experienced income 
loss in India. Pakistan is not the exception in that situation as lockdown policy to control the 
spread of COVID-19 resulted in the significant decline in employment and income across 
Pakistan. According to the estimated stats, recent pandemic crises would leave 
approximately 25 million workforce unemployed and the current lockdown situation 
increase unemployment ratio rapidly (Javed, 2020). The current report published by 
Pakistan Bureau of Statistic shows that percentage of the working population before COVID-
19 was about 35% (55.74 million), however due to lockdown and closure of economic 
activities this percentage decreases to 22% (35.04 million). After lockdown is over, the 
recovery process is observed during the month of July 2020 and the percentage of working 
population reached at 33% (52.56 million) from 22%. 

 Table I: Impact of COVID-19 on Working Population (Province Wise) 

 Before During After 

    
    
Pakistan 35 22 33 
Punjab 36 22 34 
Sindh 38 23 33 
Khyber Pakhtunkhwa 29 21 28 
Balochistan 33 24 35 

Source: PBS, Government of Pakistan 

Table 1 shows that the most affected province due to COVID-19 pandemic population is 
Sindh whose working population drastically decline from 38% to 23% during COVID-19 
period i.e. from (April to July, 2020). Punjab is the second most affected province after Sindh 
as the working population decreases from 36% to 22% during the period of COVID-19. 
Working population of Balochistan and Khyber Pakhtunkhwa declines from 33% to 24% and 
form 29% to 21% respectively. 

It is noted from various studies that urban regions experienced more employment loss than 
that of rural regions (Deshpande, 2020). Michael, Amparo and Contreras-González (2020) 
examine the impact of COVID-19 outbreak in Sub Saharan African countries (Uganda, 
Ethiopia, Nigeria, and Malawi) using phone survey. They observed that in all these four 
countries urban area employment is more affected as compare to rural areas. In Uganda the 
pattern of job loss in context of urban vs. rural areas was (29% &11%), in Ethiopia this 
pattern was (12% & 6%), and in Nigeria this pattern was (56% & 40%) following this the 
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pattern in Malawi was (8% and 6%) respectively. For the case of India (Satyaki,2020) 
observed the same results that urban unemployment is more significant than rural due to 
current health crisis. He argues that, 8 out of 10 workers from urban region and 6 out of 10 
workers from rural region experienced the job loss during this COVID-19 pandemic and lock 
down policy. Similarly, the extent of job losses in Pakistan is more prominent in urban areas 
than in most rural areas of the country due to the lockdown.  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     

Source: PBS, Government of Pakistan. 
 

Above chart shows that the out of 34%, 18% of the urban population is affected during the 
COVID-19 period and 25% out of 36% population of rural region are affected during the 
COVID-19 respectively. This percentage shows that the urban region is more affected during 
the current pandemic period as compare to rural region. However the percentage of 
recovery remains the same at 33%.   

The Percentage of employment or job loss because of COVID-19 pandemic and resulting 
lockdown policies varies across the different sectors and occupations. Studies shows that the 
most vulnerable working groups or the working population belongs to low productivity 
sectors are the most affected one due to the current pandemic crisis (Fana et al. 2020). 
Barrot et al. (2020) while analysing the impact of COVID-19 on employment in France, finds 
that agriculture, services, wholesale and retail, Food, and construction are the most affected 
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sectors facing the drastic decrease in their workforce because of COVID-19 whereas the 
decreases in the employment was less in computer services, scientific and other technical 
activities. Likely, according to the Del Rio-Chanona et al. (2020), In case of US Tourism, 
Entertainment, and Restaurants are the most affected sectors that faces more demand and 
supply shocks that in turn adversely impact the vulnerable working groups. In Pakistan, 
approximately half of the work force is adversely affected because of the COVID-19 crisis 
that leads to closure of economic activities.  

               
               
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: PBS, Government of Pakistan 
 

The above chart shows that construction is the sector whose working force is affected the 
most during the COVID-19 period and the percentage of the job loss in this sector is 59%. 
Manufacturing sector is the second most affected sector in term and the percentage of job 
loss is 58%. Job loss in transport sector is also significant and its percentage is 55%. 
Moreover, out of this large number is of vulnerable working group or informal sectors like 
daily wagers, shop keepers, taxi drivers etc.  
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Above chart show that almost 74% of the working population that belongs to informal 
sectors is affected during the COVID-19 period i.e. the percentage of job loss during first wave 
of pandemic is of Own Account worker (non-agriculture), casual paid employee, and paid 
worker by piece rate is 30%, 29% and 15% respectively.  

2. Impact of COVID-19 on Income 

COVID-19 pandemic has significant impact on the households in different ways. The effect of 
this pandemic on household incomes is mainly functioning through the labour market. Due 
to the economic recession caused by COVID-19 results in the loss of employment income. A 
survey study shows that during the first wave of the pandemic i.e. the time period from 
March to October 2020, about half of the US households faced decline in their employment 
income. Similarly, Acs, & Karpman, (2020) observed that about 40% of the US adult lost their 
jobs or income because of the current pandemic and they mostly belongs to lower income 
families. In addition, service sector like hospitality, travel or non-essential retail services etc. 
are sectors whose work force faced the unemployment or decline of employment income 
during current crisis of pandemic. Similarly, according to Soehardi, Untari, & Raya, (2020) 
because of the COVID-19, approximately 1226 hotels have been temporarily closed in 
Indonesia and estimated stats shows that it affects about 150,000 employees in term of 
income loss. Kansiime et al. (2020), examine the impact of COVID-19 on income of household 
in Kenya and Uganda using the online survey data from 442 respondents. They find that out 
of these respondents more than half of them face decline in their income due to current 
pandemic. Further, they also concluded that as farmers depend on market and due to lock 
down and other restrictions, they are more affected as compare to salaried workers in term 
of income loss.  

Most of the developing countries, beside the loss in employment income on average 
approximately 60% household had to face the decline in their other key sources of income 
like remittance (both local and international) because of the job losses or unemployment 
(Sánchez-Páramo, & Ambar,2020). Pakistan’s economy is also severely affected due to the 
closure of economic activities, decrease in imports and exports, Foreign Direct Investment 
and remittances that will lead to further increase in unemployment and poverty. Asian 
Development Bank conduct the study to investigate impact of COVID-19 on the farm 
household in Punjab, Pakistan based on the computer-assisted telephone survey of 668 
farmers across 10 districts of Punjab Province. The result shows that due to the COVID-19 
nearly 33% of households experienced losses in their wages and nonfarm earnings because 
of COVID-19, while 22% household experience the return of at least one family member from 
urban or other areas due to job loss which in turn reduced their cash income. Similarly, 
according to the recent report issued by Pakistan Bureau of Statistics, almost 53 percent of 
the households faced income loss during the COVID-19 period (April-July). 
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Source: PBS, Government of Pakistan 
 
According to above chart more urban household faced a reduction in their income as 
compared to rural household during COVID-19 period. The percentage of urban household 
reported reduction in income is 57% while of rural household is 49%. 

Problem Statement 
The economic consequences of current pandemic and resulting lockdown policies have more 
impact on the members of the society, so it is essential to examine the impact of COVID-19 
outbreak and resulting policies of government at individual level. Most of the studies 
examine the effect of COVID-19 pandemic at the aggregate level like poverty, government 
expenditures, GDP growth, Employment etc. (ILO, 2020 and World Bank, 2020) but very few 
studies are available on the impact of current pandemic and related lockdown policies at the 
individual level to design appropriate policies accordingly that target the most vulnerable 
individuals due to current crisis. The present study contributes in the existing literature by 
empirically investigating the COVID-19 and associated treatment policy (lockdown) impact 
on the employment of the individuals.  
 

Research Hypothesis                                 

With regard to the current COVID-19 crisis, the hypothesis of our study are:  

1) H0: There is no significant impact of COVID-19 lock down policy on the employment 
status at individual level. 

H1: There is a significant impact of COVID-19 lock down policy on the employment status at 
individual level. 

2) H0: There is no significant impact of COVID-19 lock down policy on the income at 
individual level. 

H1: There is a significant impact of COVID-19 lock down policy on the income at individual 
level. 

57%

49%

53%

Urban Rural Overall

Percentage of reduction in Household income by region 
(during lockdown)
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Data and Methodology 
 

In this section we will discuss in detail the data and methodology used in present study to 
measure the impact of lock down policy on the employment and income status of the 
individuals. 

Data and Variables 
The data used in our analysis are taken from the special survey conducted in order to 
evaluate the Socio-Economic impact of COVID-19 pandemic on the living standard of the 
households by Pakistan Bureau of Statistics (PBS). Pakistan Bureau of Statistics is considered 
as the main government agency whose responsibility is to provide official statistics for 
Pakistan.  

We take data on household employment status, income, age, gender and region. We collects 
information regarding working population and income from work, Pre Covid-19(January-
March 2020) and Post Covid-19 (August-October 2020).  

Methodology 
Pre-Post analysis is extensively used in the field of research. The main purpose of this 
analysis is to make comparison among the groups or to measure the change after 
implementation of some treatment policy. Moreover, the measurement of change provide 
the information regarding the impact of certain policy or intervention on the targeted group 
(Dimitrov, & Rumrill, 2003).  

Analysis of variance (ANOVA) on gain score and on residual scores, Analysis of covariance 
(ANCOVA), and Repeated measures ANOVA are some statistical methods used in pre-post 
analysis. Further, in the field of education, medical and psychology, effect size measure is 
widely used to estimate and compare the change experienced by certain group after some 
intervention. Literature shows that these methods ( ANOVA, ANCOVA) may lead to biased 
results as they does not taken in to account the probability that the change that occurs in the 
treatment group  is specifically due to some intervention or it is due to the other factors like 
difference in the characteristics of the treatment and control group (Setiawan, & 
Kudus,2020).  

Some criteria are essential in pre-post analysis to estimate the major or minor change. 
Distributional based methods helps to estimate the small change or difference which 
sampling random fluctuation and measurement error fails to do (Jacobson and Truax, 1991; 
Crosby et al., 2003; Bauer et al., 2004 and Estrada, Ferrer, & Pardo, 2019). These changes are 
often named as statistically reliable or reliable change and minimally detectable change as 
well (Maassen, 2000; Beaton et al., 2001; de Vet et al., 2006). Average-based change 
approach (ABC) and the Individual-based change approach (IBC) are two techniques used to 
identify or estimate these reliable changes. Average-based change approach (ABC) helps to 
detect the resulting difference or change experienced by whole group after some 
intervention while Individual-based change approach (IBC) aims to detect resulting 
difference or change experienced by the each individual in the group (Estrada, Ferrer, & 
Pardo, 2019). In order to measure the ABC certain statistic are used by the researchers like  
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centre of the distributions (i.e. Pre-Post means), null hypothesis test and effect size 
(Lachenbruch and Cohen, 1989; Fritz et al., 2012; Grissom and Kim, 2012; Pek and Flora, 
2018) while to measure IBC certain indices based upon pre-post differences, standard error 
of measurement, and on linear regression predictions are used (Crosby et al., 2003; Ferrer 
and Pardo, 2014).In the present paper we use these two approaches i.e. ABC and IBC 
approach to estimate the impact of resulting lockdown policy due to COVID-19 pandemic on 
income status of individual. Further, as the data in our study is of binary or categorical in 
nature so we use visual analysis to measure the variation in the employment status of the 
individual in pre and post lock down period. 

We analyse data for two time period in which the same variable is measured for two time 
periods i.e. Pre lockdown and Post lockdown policy for all the individual in a group. In our 
analysis we consider single group pre-post research design and generate data for treatment 
group only. Moreover, it is evident from the literature that single group research design is 
more commonly used in applied context and also the single treated group helps to develop 
indices that describes the percentage of change at individual level (Payne and Jones, 1957; 
Jacobson and Truax, 1991; Crawford et al., 1998; Hageman and Arrindell, 1999; Wyrwich et 
al., 1999 and Estrada, Ferrer, & Pardo, 2019).  

Detecting patterns and trends in employment status of individuals  

Data visualization tools are widely used nowadays (Aung, Niyeha, & Heidkamp, 2019). It 
helps to gain information easily when the data set is large and complex. Moreover, an 
effective data visualization can be helpful to support analysis and decision-making (Bae et 
al., 2019). In our study we use Boxplot to measure the variation in the employment status of 
the individual in pre and post lockdown period. 
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Figure 2.1.  Shows the response of the individuals in term of employment in the pre and post 
lock down period. In accordance with the boxplot, variation occur in the employment level 
between the two time periods i.e. the work force with no employment increases after 
lockdown.  The increase in the size of the Inter quartile range (IQR) in the above boxplot 
(Post lock down period) shows this change.  However, this variation mostly occurs in the 
young working population. The working population having age 25 or below faces the job loss 
in the post lock down period. Our results are consistent with the study “The impact of the 
COVID-19 pandemic on jobs and incomes in G20 economies”, conducted by the ILO-OECD, 
2020). This study observed the similar results that the job losses between December 2019 
and April 2020 were more for younger working population aged 25 or below than for adults 
in G20 countries. According to this study nearly 67% of the young people in the G20 
countries are working in the informal sector so that’s why they are more vulnerable to the 
job and income loss during as a consequence of COVID-19 pandemic. 

    
                                  Figure 1: Variation in the employment status of the individual 
             a) Pre lockdown period                                                     b) Post lockdown period 
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Above graph shows the employment status of the individuals in urban and rural region. The 

graph captures the responses regarding their employment before lockdown was 

implemented versus after lockdown. According to the graph working population of rural 

area is more affected due to the COVID-19 lockdown policy. In accordance with Labour Force 

Survey (LFS), the working population percentage in rural region that belongs to informal 

sector is more than 60% and as in Pakistan the lockdown policy hits the informal sectors the 

most (Final report for Covid-19 survey, PBS), the employment status of the rural region work 

force is more affected as compare to the urban region work force.  

Evaluating Income change Pre and Post Lockdown  

In order to access the effect of lockdown policy on Income variable between Pre and post 
lockdown period we used the methodology presented in (Estrada, Ferrer, & Pardo (2019) 
for one group design. One group design do not require a control group to compare the effect 
of treatment as in case of lockdown treatment policy, sample remained same in pre and post 
time points. Our analysis will measure two types of changes in income variable. Average 
based change (ABC) will provide the evidence about the change in centre of the distribution, 
whereas Individual based change (IBC) evaluates that change is experienced at individual 
level.  Figure 1 explains the pre-post and change in two time period distributions. Income is 
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highly skewed and most of the observations are bounded to one hundred thousand a month 
on average. 

Figure 2: Variation in the income status of the individuals in Pre and Post lock down 
period 

 

 

 

 

 

 

 

Median income decreased 1 thousand post-lockdown compared to average income in pre-
lockdown. In order to evaluate average and individual based changes we have data from 
treatment group only and used following criteria. 

a) Sample size of each group (n) 
Sample size consisted of 22600 individuals which remained same in two time periods 
i.e. pre-lockdown and post-lockdown. 

b) Pre-post correlation (ρ pre−post) 
We used the Pearson’s correlation coefficient observe that the value of pre-post 
correlation. The resulting value of 0.88 shows a high correlation in income at two 
different points. 

c) Shape of the pre and post income distributions 
We estimate the shape of the pre-post distributions by measuring the degree of 
skewness and kurtosis. Income is highly skewed in both time points as the value is 
greater than 1. Also the shape has greater kurtosis than the normal distribution. 

d) Effect Size in the treatment group  
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Effect size is a quantitative measure of the magnitude of experimental effect in 
treatment group. It measures the sizes of difference between the group means. We 
calculated the mean difference of pre and post lockdown income of two groups by 
standardized mean difference of two time points.  

e) Average based changes (ABC) Statistics 
We calculated the empirical group or average change in income of household between 
two time periods by estimating the difference between the post and the pre-test 
means, and dividing such difference by the standard deviation of the differences. 

𝑑 =
(𝑀𝑝𝑜𝑠𝑡 − 𝑀𝑝𝑟𝑒)

𝑆𝑑𝑖𝑓
            ( 1) 

f) Individual based changes (IBC) Statistics 
In order to estimate the variation in the income at individual level between the pre-
post lock down period we used Reliable Change Index (RCI) scores to calculate the 
individual scores. 
Reliable Change Index (RCI) is considered as a popular individual change index based 
on standard error of measurement.  

𝑅𝐶𝐼 =
𝐷𝑖

√(𝑆𝑝𝑟𝑒√1 − 𝑅𝑝𝑟𝑒−𝑝𝑜𝑠𝑡)2 + (𝑆𝑝𝑜𝑠𝑡√1 − 𝑅𝑝𝑟𝑒−𝑝𝑜𝑠𝑡)2 

       (2) 

Once we have the scores at individual level we applied one sample one tailed t test to find 
the reliability of change at individual level. If the mean of RCI significantly greater than 1.645 
the difference is reliable and the change of magnitude would not be expected due to 
unreliability of the measure. 

Table 1: Summary of Sample Conditions and Computed Statistics 

Sample size nexp 22600 

Pre-Post Correlation ρpre−post {0.88} 

Shapes of the Pre-Post distributions Skewness:  30.2 (Pre)   1364 (Pre)   

Kurtosis: 27.63(Post) 1088 (Post) 

Average based changes (ABC) statistics d=(Mpost − Mpre)/Sdiff -0.0036 

Individual based changes (IBC) statistics Based on Reliable 
Change Index (RCI) 

One-Sample t-test 
H0: mean equal to 1.645. 
H1: mean greater than 1.645. 

Results and Discussion 

Figure 2 explains the variation in income after lockdown policy intervention, the density plot 
is negatively skewed in post lock down period compare to pre lock down which means that 
most of the observations lied below the median income. Pre COVID -19 lock down policy the 
median income of the individual is 16000 which feel down to 15000 post COVID-19 lock 
down policy. This shows that there is a significant negative impact of lock down policy on 
the individual income status. 

Sample Group Mean Median 
Difference 
in median 
(Pre-Post) 

Cohen’s d 
Reliable 
Change 
Index (t-test) 
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Statistics 

Pre-Lockdown Income (in 
PKR) 

22817 16000 

1000 0.0036 
-2.2073           

(0.9863) 
Post-Lockdown Income (in 
PKR) 

22719 15000 

Our estimated Average based changes (ABC) statistics through Cohen’s d is -0.0036 shown 
in Table 2.1. Here we get the negative sign because we calculate the difference by subtracting 
income in pre lockdown period from income in post lock down period. This negative sign is 
the clear indication that the lock down policy negatively affected the individual income and 
individual had to face the decline in their income level in post lock down time period. 
However, if we change the order of the two sample and take difference by subtracting the 
post income from pre income of the individual, which does not affect the magnitude of 
Cohen’s d whose value became 0.0036 shows that there is negligible change on average on 
treatment group. Since the on average variation is negligible as discussed above it is 
important to move toward the individual level change. To estimate the individual level 
change statistics firstly we measure the reliable change index (RCI). After applying the one 
tailed t-test our p-values does not support the null hypothesis and the mean value of the RCI 
was significantly greater than 1.645 which shows that there is reliable variation in the 
income of the individuals in pre-post lock down period. 

Conclusion and Policy Recommendations 
 

In this paper we estimated the impact of resulting lockdown policy due to COVID-19 
pandemic on the income at individual level by using the Average based change (ABC) 
statistics and Individual based change (IBC) statistics approach. On the other hand we 
measure the change in the employment status between the two time period i.e. pre and post 
lock down policy period through visual analysis by using the boxplot graph.  Our results 
shows that there is a significant impact of COVID-19 lock down intervention on the 
employment status. Moreover, this variation mostly occurs in the young working population. 
The working population having age 25 or below faces the job loss in the post lock down 
period.  However, in the case of income our results shows that there is negligible change on 
average on treatment group income status but while estimating the individual level change 
statistics using the reliable change index (RCI) we observed the significant variation in  the 
income of the individuals in pre-post lock down period. 

Government of Pakistan as an immediate response to the COVID-19 pandemic expand the 
Ehsaas emergency programme from 4.9 to 12 million households and decided to distribute 
144 billion rupees at 12000 rupees per household, and also providing cash grants of 158 
billion rupees to nearly 3 million daily wagers in the formal sectors. Government also 
provide food subsidy of 50 billion rupees for the lower income group. These initiatives of 
government even though provide some aid to the people in term of food security in short run 
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but these are not sufficient steps for the long run. Government need to take some effective 
steps for the long run to compensate or reemployed the people especially young working 
population who lose their jobs and incomes due to COVID-19 lockdown period. Following 
are some policy recommendations: 

1. The government may take the valuable steps to strengthen the jobs and social 
security system to cover all affected working population and ensure that besides 
helping them through cash transfers to cope with this pandemic situation which 
benefits in the short run, policies should be design that concentrate more on risk 
reduction and providing financial security in the long run also.  

2. Government may encourage and provide the support like reduction in business 
transfers to government or allowing the delay in the tax payment etc. to the self-
employed or small and medium sized enterprises (SMEs). 

3. Promoting and encouraging the lifelong learning opportunities or trainings for 
everyone to meet changing demands for skills. The special focused should be the 
group of people having low digital literacy so that they may be able to work online. 

4. Teleworking is now proven to be essential element for continuity of business. Steps 
may be taken by public and private employment sector to promote digital services so 
that there will be possibilities for staff teleworking arrangements so that the policy 
infrastructure should already be in place and can be easily scaled up when any crisis 
situation occur. 

References 
 

 Aung, T., Niyeha, D., & Heidkamp, R. (2019). Leveraging data visualization to improve the 
use of data for global health decision-making. Journal of global health, 9(2). 

Acs, G., & Karpman, M. (2020). Employment, income, and unemployment insurance during 
the Covid-19 Pandemic. Urban Institute. 
 
Asian Development Bank (2020), COVID-19 Impact on Farm Households in Punjab, Pakistan: 
Analysis of Data from a Cross-Sectional Survey.  
 
Adams-Prassl, A., Boneva, T., Golin, M., & Rauh, C. (2020). Inequality in the impact of the 
coronavirus shock: Evidence from real time surveys. 

Beaton, D. E., Bombardier, C., Katz, J. N., & Wright, J. G. (2001). A taxonomy for 
responsiveness. Journal of clinical epidemiology, 54(12), 1204-1217. 

Bauer, S., Lambert, M. J., & Nielsen, S. L. (2004). Clinical significance methods: A comparison 
of statistical techniques. Journal of Personality Assessment, 82(1), 60-70. 

Bae, J., Falkman, G., Helldin, T., & Riveiro, M. (2019). Visual data analysis. In Data Science in 
Practice (pp. 133-155). Springer, Cham. 



16 
 

Barrot, J. N., Grassi, B., & Sauvagnat, J. (2020). Sectoral effects of social distancing Covid 
Economics Vetted and Real-Time Papers. 
 
Bauer, A., & Weber, E. (2020). COVID-19: how much unemployment was caused by the 
shutdown in Germany?. Applied Economics Letters, 1-6. 
 
BBC. (2020). Coronavirus: Worst economic crisis since 1930s depression, IMF says. 
Coronavirus Pandemic. https://www. bbc.com/news/business-52236936.via Published on 
9 April 2020 

Beirne, K., Doorley, K., Regan, M., Roantree, B., & Tuda, D. (2020). The potential costs and 
distributional effect of Covid-19 related unemployment in Ireland (No. 2021/1). Budget 
Perspectives. 

Béland, L. P., Brodeur, A., & Wright, T. (2020). The short-term economic consequences of 
Covid-19: exposure to disease, remote work and government response. 
 
Crawford, J. R., Howell, D. C., & Garthwaite, P. H. (1998). Payne and Jones Revisited: 
Estimating the Abnormality of Test Score Differences Using a Modified Paired Samples t Test. 
Journal of Clinical and Experimental Neuropsychology, 20(6), 898–905. 

Chan-Yeung, M. (2003). XU RH. Sars: epidemiology. Respirology, 8, S9-14. 
 
Crosby, R. D., Kolotkin, R. L., & Williams, G. R. (2003). Defining clinically meaningful change 
in health-related quality of life. Journal of clinical epidemiology, 56(5), 395-407. 

Cohen, J. (2013). Statistical power analysis for the behavioral sciences. Academic press. 
 
COVID-19 Pandemic’s Impact on Household Employment and   Income. 
https://crsreports.congress.gov/product/pdf/IN/IN11457 updated on November 9, 2020. 
 
Cucinotta, D., & Vanelli, M. (2020). WHO declares COVID-19 a pandemic. Acta Bio Medica: 
Atenei Parmensis, 91(1), 157. 
 
Choe, Y., Wang, J., & Song, H. (2020). The impact of the Middle East Respiratory Syndrome 
coronavirus on inbound tourism in South Korea toward sustainable tourism. Journal of 
Sustainable Tourism, 1-17. 
 
Chapman, B., Swainston, J., Grunfeld, E. A., & Derakshan, N. (2020). COVID-19 outbreak 
effects on job security and emotional functioning amongst women living with breast 
cancer. Frontiers in Psychology, 11, 2864. 
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.582014/full?app=true 
published on 29 October 2020. 

De Vet, H. C., Ostelo, R. W., Terwee, C. B., Van Der Roer, N., Knol, D. L., Beckerman, H., ... & 
Bouter, L. M. (2007). Minimally important change determined by a visual method integrating 
an anchor-based and a distribution-based approach. Quality of life research, 16(1), 131-142. 

https://www.frontiersin.org/articles/10.3389/fpsyg.2020.582014/full?app=true


17 
 

 
Dimitrov, D. M., & Rumrill Jr, P. D. (2003). Pretest-posttest designs and measurement of 
change. Work, 20(2), 159-165. 

De Guzman, R., & Malik, M. (2020). Dual challenge of cancer and COVID-19: impact on health 
care and socioeconomic systems in Asia Pacific. JCO global oncology, 6, 906-912. 
 
del Rio-Chanona, R. M., Mealy, P., Pichler, A., Lafond, F., & Farmer, D. (2020). Supply and 
demand shocks in the COVID-19 pandemic: An industry and occupation perspective. arXiv 
preprint arXiv:2004.06759. 
 
Deshpande, A. (2020). The Covid-19 Pandemic and Lockdown: First Order Effects on Gender 
Gaps in Employment and Domestic Time Use in India (No. 607). GLO Discussion Paper. 
 
Estrada, E., Ferrer, E., & Pardo, A. (2019). Statistics for evaluating pre-post change: Relation 
between change in the distribution center and change in the individual scores. Frontiers in 
psychology, 9, 2696. 

Fritz, C. O., Morris, P. E., & Richler, J. J. (2012). Effect size estimates: current use, calculations, 
and interpretation. Journal of experimental psychology: General, 141(1), 2. 

Ferrer, R., & Pardo, A. (2014). Clinically meaningful change: False positives in the estimation 
of individual change. Psychological assessment, 26(2), 370. 

Fana, M., Pérez, S. T., & Fernández-Macías, E. (2020). Employment impact of Covid-19 
crisis: from short term effects to long terms prospects. Journal of Industrial and Business 
Economics, 47(3), 391-410. 
 
Fana, M., Tolan, S., Torrejón, S., Urzi Brancati, C., & Fernández-Macías, E. (2020). The COVID 
confinement measures and EU labour markets (No. JRC120578). Joint Research Centre 
(Seville site). 
 
Grissom, R. J., & Kim, J. J. (2012). Effect sizes for research: Univariate and multivariate 
applications. Routledge. 

Hageman, W. J., & Arrindell, W. A. (1999). Establishing clinically significant change: 
increment of precision and the distinction between individual and group level of analysis. 
Behaviour Research and Therapy. 

Han, E., Tan, M. M. J., Turk, E., Sridhar, D., Leung, G. M., Shibuya, K., ... & Legido-Quigley, H. 
(2020). Lessons learnt from easing COVID-19 restrictions: an analysis of countries and 
regions in Asia Pacific and Europe. The Lancet. 
http://databank.worldbank.org/data/download/poverty/33EF03BB-9722-4AE2-ABC7-
AA2972D68AFE/Global_POVEQ_PAK.pdf. 
 
http://www.pbs.gov.pk/content/special-survey-evaluating-impact-covid-19-wellbeing-
people published on 9 January, 2021. 



18 
 

https://covid.gov.pk/. Posted on January 18, 2021 

https://www.dawn.com/news/number-of-active-covid-19-cases-coming-down, Published 
on January 12th, 2021. 

https://www.undp.org/content/undp/en/home/newscentre/news/2020/COVID19_Crisis
_in_developing_countries_threatens_devastate_economies.  Posted on March 30, 2020 

https://www.dawn.com/news/1603645/world-lost-equivalent-of-255m-jobs-last-year-un 
published on January 26, 2021 

ILO-OECD (2020). The impact of the COVID-19 pandemic on jobs and incomes in G20 
economies. https://www.ilo.org/wcmsp5/groups/public/---dgreports/---
cabinet/documents/publication/wcms_756331.pdf. 

ILO (2020).COVID-19 and the world of work: Impact and policy responses. ILO Monitor 
(1st Ed.). Geneva: International Labour Organization. 

Jacobson, N. S., & Truax, P. (1991). Clinical significance: A statistical approach to defining 
meaningful change in psychotherapy research. Journal of Consulting and Clinical Psychology, 
59(1), 12–19.  

Javed, A. (2020). Economic Impact of Coronavirus and Revival Measures: Way Forward for 
Pakistan. 
Khadilkar, S. (2020). Coping with COVID crisis. 
 
Kansiime, M. K., Tambo, J. A., Mugambi, I., Bundi, M., Kara, A., & Owuor, C. (2020). COVID-19 
implications on household income and food security in Kenya and Uganda: Findings from a 
rapid assessment. World development, 137, 105199. 
 
Lachenbruch, P. A., & Cohen, J. (1989). Statistical Power Analysis for the Behavioral Sciences 
(2nd ed.). Journal of the American Statistical Association, 84(408), 1096. 

Lam, W. K., Zhong, N. S., & Tan, W. C. (2003). Overview on SARS in Asia and the world. 
Respirology, 8, S2-S5. 
 
Lee, J. W., & McKibbin, W. J. (2004, May). Estimating the global economic costs of SARS. In 
Learning from SARS: preparing for the next disease outbreak: workshop summary (pp. 92-
109). Washington, DC: National Academies Press. 
 
Lemieux, T., Milligan, K., Schirle, T., & Skuterud, M. (2020). Initial impacts of the COVID-19 
pandemic on the Canadian labour market. Canadian Public Policy, 46(S1), S55-S65. 
 
Maassen, G. H. (2000). Kelley's formula as a basis for the assessment of reliable 
change. Psychometrika, 65(2), 187-197. 



19 
 

Middle East respiratory syndrome coronavirus (MERS-CoV), https://www.who.int/news-
room/fact-sheets/detail/middle-east-respiratory-syndrome-coronavirus-(mers-cov) 
published on 11 March 2019. 

Martin, E., & BLOOMBERG. (2020). ‘This crisis is like no other’: Coronavirus recession will 
likely be worst since the great depression, predicts IMF. 
https://fortune.com/2020/04/14/coronavirus-recession-predictions-great-depression-
covid19-lockdown-crisis-imf, Published on April 14, 2020. 

Michael Weber, Amparo Palacios-LopezIvette, Maria Contreras-González,(2020). Labor 
market impacts of COVID-19 in four African countries 
https://blogs.worldbank.org/opendata/labor-market-impacts-covid-19-four-african-
countries published on November 18, 2020. 

OECD, O. (2020). Evaluating the initial impact of COVID-19 containment measures on 
economic activity. 
 
Payne, R. W., & Jones, H. G. (1957). Statistics for the investigation of individual cases. Journal 
of Clinical Psychology, 13(2), 115-121. 
 
Pek, J., & Flora, D. B. (2018). Reporting effect sizes in original psychological research: A 
discussion and tutorial. Psychological methods, 23(2), 208. 

Pappas, S. (2020). How will people react to the new financial crisis. Washington, DC: 
American Psychological Association. https://www.apa.org/news/apa/2020/04/financial-
crisis-covid-19 published on April 6, 2020. 
 
Perez, M. (2020). The economic hit from coronavirus will be worst since the great 
depression, IMF warns. https://www.forbes.com/sites/mattperez/2020/04/09/the-
economic-hit-from-coronavirus-will-be-worst-since-the-great-depression-imf-warns. 
Published on April 9, 2020. 

Poudel, K., & Subedi, P. (2020). Impact of COVID-19 pandemic on socioeconomic and mental 
health aspects in Nepal. International Journal of Social Psychiatry, 66(8), 748-755. 
 
Pouliakas, K., & Branka, J. (2020). EU Jobs at Highest Risk of COVID-19 Social Distancing: Will 
the Pandemic Exacerbate Labour Market Divide? 
 
Ray, D., & Subramanian, S. (2020). India's Lockdown: An Interim Report (No. w27282). 
National Bureau of Economic Research. 
 
Setiawan, A. R., & Kudus, M. I. N. U. T. T. S. T. (2020). What is the Best Way to Analyze Pre–
Post Data. EdArXiv. DOI: https://doi. org/10.35542/osf. io/h4e6q. 

Sharifi, A., & Khavarian-Garmsir, A. R. (2020). The COVID-19 pandemic: Impacts on cities and 
major lessons for urban planning, design, and management. Science of the Total 
Environment, 142391. 

https://blogs.worldbank.org/opendata/labor-market-impacts-covid-19-four-african-countries
https://blogs.worldbank.org/opendata/labor-market-impacts-covid-19-four-african-countries
https://www.apa.org/news/apa/2020/04/financial-crisis-covid-19
https://www.apa.org/news/apa/2020/04/financial-crisis-covid-19
https://www.forbes.com/sites/mattperez/2020/04/09/the-economic-hit-from-coronavirus-will-be-worst-since-the-great-depression-imf-warns
https://www.forbes.com/sites/mattperez/2020/04/09/the-economic-hit-from-coronavirus-will-be-worst-since-the-great-depression-imf-warns


20 
 

Sánchez-Páramo C., Ambar N,(2020). Impact of COVID-19 on households: What do phone 
surveys tell us? https://blogs.worldbank.org/voices/impact-covid-19-households-what-do-
phone-surveys-tell-us Published on November 20, 2020 

Satyaki Chakraborty (2020). Urban job loss more severe than that in rural India; continued 
lockdown has made India’s workers poorer. 
https://www.nationalheraldindia.com/india/urban-job-loss-more-severe-than-that-in-
rural-india-continued-lockdown-has-made-indias-workers-poorer. Published on 14 May 
2020. 
 
Singh, I., Singh, J., & Baruah, A. (2020). Income and Employment Changes Under COVID-19 
Lockdown: A Study of Urban Punjab. Millennial Asia, 11(3), 391-412. 
 
Soehardi, S., Untari, D., & Raya, U. J. (2020). The effect of COVID-19 pandemic on hotel 
employees, hotel occopancy rates and hotel tax income in Jakarta, Indonesia. Systematic 
Reviews in Pharmacy, 11(12), 964-972. 
 
Suomi, A., Schofield, T. P., & Butterworth, P. (2020). Unemployment, Employability and 
COVID19: How the Global Socioeconomic Shock Challenged Negative Perceptions Toward 
the Less Fortunate in the Australian Context. Frontiers in psychology, 11, 2745. 
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.594837/full published on 15 
October 2020 
Smith.N (2020), Why Coronavirus Is Punishing the Economy More than Spanish Flu. 
https://www.bloomberg.com/opinion/articles/2020-05-06/why-coronavirus-is-
punishing-the-economy-more-than-spanish-flu, Published on May 6, 2020 
 
Taylor, S. (2019). The psychology of pandemics: Preparing for the next global outbreak of 
infectious disease. Cambridge Scholars Publishing. 
 
Wyrwich, K. W., Tierney, W. M., & Wolinsky, F. D. (1999). Further evidence supporting an 
SEM-based criterion for identifying meaningful intra-individual changes in health-related 
quality of life. Journal of clinical epidemiology, 52(9), 861-873. 

Wang, M. D., & Jolly, A. M. (2004). Changing virulence of the SARS virus: the epidemiological 
evidence. Bulletin of the World Health Organization, 82, 547-548. 
 
Worldwide reduction in MERS cases and deaths since 2016, 
https://www.who.int/emergencies/mers-cov/worldwide-reduction-in-mers-cases-and-
deaths-since-2016/en/ retrieved on 8 July 2019 
 
Waris, A., Khan, A. U., Ali, M., Ali, A., & Baset, A. (2020). COVID-19 outbreak: current scenario 
of Pakistan. New Microbes and New Infections, 100681. 
 
WHO Coronavirus Disease (COVID-19) Dashboard ((https://covid19.who.int) updated on 
January 12, 2021. 
 

https://blogs.worldbank.org/voices/impact-covid-19-households-what-do-phone-surveys-tell-us
https://blogs.worldbank.org/voices/impact-covid-19-households-what-do-phone-surveys-tell-us
https://www.nationalheraldindia.com/india/urban-job-loss-more-severe-than-that-in-rural-india-continued-lockdown-has-made-indias-workers-poorer
https://www.nationalheraldindia.com/india/urban-job-loss-more-severe-than-that-in-rural-india-continued-lockdown-has-made-indias-workers-poorer
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.594837/full
https://covid19.who.int/


21 
 

World Health Organization. (2010, February 24). What is a pandemic? Emergencies 
preparedness, response. https://www. 
who.int/csr/disease/swineflu/frequently_asked_questions/ pandemic/en/. 
 
World Health Organization. (2020a, May 28). Coronavirus disease (COVID-19) pandemic. 
https://www.who.int/emergencies/diseases/novel-coronavirus-2019. 
 
Zhou, P., Yang, X. L., Wang, X. G., Hu, B., Zhang, L., Zhang, W., & Shi, Z. L. (2020). A pneumonia 
outbreak associated with a new coronavirus of probable bat origin. nature, 579(7798), 270-
273. 
 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019

