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Abstract 
This paper examines the consequence of the COVID-19 pandemic on unemployment in Denmark and 

Sweden throughout 2020. As Denmark and Sweden relied on different strategies to cope with the 

pandemic, hereunder differences in government restrictions and subsidies, the paper investigates 

whether one strategy was more optimal than the other in terms of labor market impact. To do this, the 

paper relies on both a theoretical and an empirical investigation. 
 

The effect of the pandemic on unemployment is analyzed theoretically through the Diamond-

Mortensen-Pissarides model. The results indicate that Denmark experienced a lower impact on the 

labor market, as the shock to GDP was lower, resulting in a dampened shock to productivity and job 

separations. Furthermore, the theoretical effect in Denmark was alleviated by the fact that the 

matching productivity, 𝑘, is higher than in Sweden. After the theoretical investigation, the impact is 

examined empirically through difference-in-differences regressions. These conclude that the 

‘treatment’ imposed by the Danish government was optimal in relation to keeping unemployment 

low during the pandemic. Thereby, the empirical investigation confirms the theoretical inference, 

concluding that the labor market impact in Denmark was significantly lower than in Sweden. 
 

Through a discussion, the paper argues that the ‘treatment’ effect apprehends both Denmark’s 

stringent policies, as well as its implementation of subsidies and expansionary fiscal policy. The 

difference in labor market impact is, however, also attributed to the fundamental differences between 

Denmark and Sweden, as shown in the theoretical model. This comprises the higher matching 

productivity in Denmark, corresponding to a lower unemployment duration. Further, the difference 

in labor market impact can partly be attributed to Sweden’s exports being more dependent on 

international fluctuations. The paper contends that other differences, hereunder differences in industry 

composition or the use of monetary policy, are not significant in explaining the difference in labor 

market impact during the pandemic. Thereby, the difference in unemployment impact is ultimately 

attributed to the differences in (i) restrictions, (ii) subsidies, (iii) expansionary fiscal policy, (iv) 

exports, and (v) matching productivity.  
 

Overall, the paper concludes that Denmark’s COVID-19 policies, entailing more severe restrictions 

and more extensive subsidies have, to some extent, mitigated the pandemic’s impact on the labor 

market. Nevertheless, these differences cannot explain the entire discrepancy in the unemployment 

impact, as the disparities between Denmark and Sweden further comprise other mechanisms. 
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Chapter 1 

1. Introduction 
This paper investigates the consequence of the COVID-19 pandemic on unemployment in 

Scandinavia throughout 2020. To combat the complications of COVID-19, countries have taken 

different approaches to limit the adverse effects on both national health and their domestic economy. 

Some countries, like Denmark, have imposed a very restrictive lockdown strategy to limit the 

contagion within its borders. Other countries, like Sweden, have kept most of the society open and 

thus, allowed for a higher level of economic activity. In addition to this, there have been variations in 

government subsidies. This paper aims to compare the impact on unemployment in Denmark and 

Sweden during the COVID-19 pandemic to conclude which approach has been most successful in 

alleviating the unemployment impact in 2020. 

 

To analyze how the pandemic has affected unemployment, the paper relies on both a theoretical and 

an empirical perspective. The theoretical perspective is presented through the Diamond-Mortensen-

Pissarides model, which gives an insight into the theoretical effect on the labor market of a shock to 

productivity and job separations. Subsequently, the paper presents an empirical investigation 

conducted by using weekly data on unemployment and furlough, as well as the monthly 

unemployment rate. By running three separate differences-in-differences regressions, the paper infers 

whether treatment (here, the policies imposed in Denmark) has had a significant positive or negative 

effect on the labor market. The initial hypothesis is that Denmark, the treatment group, has 

experienced a more considerable shock to unemployment, as its stricter policy measures have 

implicated a more notable reduction in economic activity. 

 

Conferring to Olsen & Pedersen (2015), the research question will be presented according to three 

problem layers: problem field, problem issue, and problem statement. 

 

1.1 Problem Field 
The problem field consists of an empirical case concerning unemployment in Denmark and Sweden 

from Q1-2020 to Q4-2020. Unemployment is an essential factor to analyze, as a low unemployment 

rate is one of the main targets for governmental policies. A high level of unemployment can result in 
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a loss for society, both in terms of lower GDP, lower tax revenues and a higher cost of unemployment 

benefits (Sørensen, 2020). Therefore, it will often be highly prioritized by the government to maintain 

a low unemployment rate. Furthermore, unemployment is a good measure of the economy’s general 

performance (Case, Fair, & Oster, 2017). Thus, by considering which of the two countries has 

performed best in terms of unemployment, I can infer which country has kept the economic 

performance high during the pandemic. 

 

The labor markets in Denmark and Sweden are similar in many ways  (Deloitte, 2015), making a 

comparison between the two during a pandemic recession ideal for investigating as a natural 

experiment. Both countries have high labor force participation and extensive unemployment benefits. 

Furthermore, both countries have historically had a low unemployment rate compared to the EU 

average. Sweden has, however, had some difficulties with a higher unemployment rate in the past 

decades (OECD Data, 2021a). Additionally, it is relevant to note that Denmark has a flexicurity 

system1, implicating that firing and hiring of workers is easier than in Sweden (Fuller, 2004). Thus, 

this difference can potentially lead to disparities in labor market impacts. 

 

Besides the labor markets characteristics, the countries’ initial encounter with the pandemic is also 

similar. Sweden reached 100 infected on March 6th and Denmark on March 10th. Since then, the total 

number of infected has increased with different velocities over the path of 2020. As of December 31st, 

2020, the number of accumulated infected was 437,379 in Sweden and 164,116 in Denmark (Our 

World in Data, 2021). This corresponds to 4.22% and 2.82% of the country’s population, respectively. 

Assuming that each country’s testing rates are relatively similar infers that Sweden has a higher 

proportion of infected than its neighboring country, likely stemming from the country’s choice of 

lighter strategic initiatives. Whether the difference in strategy has also resulted in different labor 

market impacts will be investigated throughout this paper. 

 

Overall, the paper aims to contribute to existing research by comparing unemployment between two 

Scandinavian countries during 2020 and attempt to explain which factors can rationalize the 

differences in unemployment impact amid a pandemic recession. As the paper examines 

unemployment in time of a global recession (The World Bank, 2020), it will primarily be relating to 

 
1 Flexicurity is a welfare model that entails flexibility for employers (easy hiring and firing), as well as security for 
employees (i.e., unemployment benefits). 
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research on cyclical unemployment. This thesis does, however, distinguish from past research, as a 

global crisis caused by a pandemic is novel and therefore, research relating to this specific area is 

limited. Despite the fact that the world has experienced pandemics in the past, none have impacted 

the economics of the entire world to the same severity, at least in the past century. 

 

1.2 Problem Issue 
As mentioned above, Denmark and Sweden have pursued different strategies as a response to the 

COVID-19 pandemic. Due to the lack of prior research within this specific area, there was no way to 

know which approach would negatively impact the unemployment levels in each country most. Now, 

roughly a year later, it is possible to infer at least the short- and medium-term consequences of each 

strategy. Hence, this analysis might infer the optimal strategy for a given country in the event of a 

similar occurrence in the future. According to Olsen & Pedersen (2015), the problem can be 

characterized as a handling problem, considering that a country’s strategic decisions can potentially 

limit the shock to the labor market. 

 

1.3 Problem statement 
Based on the problem field and problem issue, the paper presents the following problem statement: 

 
 
How has the COVID-19 pandemic impacted unemployment in Denmark and Sweden, respectively, 

and which factors can any potential differences be attributed to? 
 

 

The thesis aims to answer the problem statement through the following sub-questions: 

§ How can the impact of COVID-19 on the labor markets be explained theoretically through 

the Diamond-Mortensen-Pissarides model? 
 

§ Which of the two countries has experienced the highest impact on the labor market based on 

empirical evidence? 
 

§ How can disparities between Denmark and Sweden explain potential differences in the labor 

market impact throughout the pandemic? 
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Chapter 2 

2. Delimitations 
While writing this paper, the world is still amid the COVID-19 pandemic, and thus, the paper will be 

outdated evanescently. Consequently, the thesis only comprises 2020 and hence, does not account for 

any occurrences, policies, or strategies that the countries might experience or pursue after 31/12/2020. 

This further entails that the paper does not investigate the long-term impact on unemployment in 

Denmark and Sweden. Moreover, the delimitation implies that the lasting consequences of 

government subsidies (hereafter synonymous with compensation) are not accounted for. The paper 

merely considers the significance of government subsidies while these were in effect but is unable to 

deliberate the long-term impact on unemployment of a termination in the government support. 

 

To understand the dissimilarities between Denmark and Sweden during the pandemic, government 

restrictions and compensation will be discussed. However, due to the scope of this paper, not all 

details will be encompassed. Firstly, the policies will be considered broadly and through a national 

scope. The paper merely provides a general overview of each country’s conduct during the COVID-

19 pandemic, but each change in restrictions and compensation over the year will not be accounted 

for. As each country has revised its approach to the virus several times, it would be convoluted and 

inapt to justify each country’s distinct actions. Further, the paper only considers compensation on a 

general level, such that it does not study industry-specific impacts in depth. 

 

Lastly, this thesis only accounts for the consequence of the COVID-19 pandemic on the labor market. 

Thus, the health perspective of society will be out of scope. If a given strategy proves to be less 

harmful to the labor market, it does not mean that this approach is the optimal choice from a health 

standpoint or that the strategy is medically justifiable. Furthermore, the thesis does not account for 

other economic concerns or fiscal impacts, such as the consequence of compensation on the 

government budget and the long-term risk of a budget deficit. While this is another interesting aspect 

to consider, it is not a significant concern in Denmark or Sweden, as their public finances are healthy 

and as the countries have a low amount of debt prior to 2020 (Hansen & Hansen, 2020; Danielsen, 

2020). For this reason, the thesis focuses on the impact on economic activity and the corresponding 

effect on the labor market, without discussing the impact on, or the limitations of, the public finances. 
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Theoretical and statistical delimitations, limitations, and assumptions will be discussed throughout 

the paper. 

 

Chapter 3 

3. COVID-19 Policies 
In this section, the strategies pursued by Denmark and Sweden during the COVID-19 pandemic will 

be presented. This is potentially a good starting point to understand why the effect on unemployment 

might have differed in the two countries. As mentioned in the delimitations section, the COVID-19 

policies are presented broadly. 

 

3.1 Restrictions 
3.1.1 Denmark 
On March 11th, 2020, the Danish Prime Minister, Mette Frederiksen, stated in a press conference that 

many parts of the Danish society would shut down to limit the contagion (Statsministeriet, 2020a). 

From March 13th onwards, this entailed that public universities and schools were shut down and that 

companies were advised to send workers home to work remotely. Further, there was a ban to assemble 

more than 100 people (Statsministeriet, 2020a). On March 18th, the lockdown was constricted to the 

closing of, e.g., all public malls, hairdressers, and restaurants (Statsministeriet, 2020b). Also, the 

assembly ban was lowered to maximum 10 people, restraining many cultural events such as concerts. 

 

Since March 2020, restrictions have been revised several times to either a looser or a tighter policy. 

In the fall, large parts of society opened up with several precautions such as a demand for face masks 

in all indoor places with public access, a closing time of 10 p.m. for all bars and restaurants, as well 

as no selling or serving of alcohol after 10 p.m. (Statsministeriet, 2020c). On December 9th, several 

municipalities were again shut further down, schools were closed, many employees continued to work 

remotely, and restaurants again had to close fully for in-restaurant dining (Statsministeriet, 2020d). 

Finally, on December 16th, it was announced that Denmark would again enter a lockdown with the 

closing of all liberal professions, schools, and non-essential retails shops (Statsministeriet, 2020e). 

 

Overall, the Danish government has taken stringent precautions to limit the spread of the COVID-19 

virus. Thus, the country has chosen to take on an apparent ‘lockdown’ strategy that entails legal 
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restrictions rather than mere recommendations. Concerning tourism and the closing of borders, 

Denmark closed for all foreign travel from March 14th (Statsministeriet, 2020a). Opening of the 

borders began on June 15th, where entry was allowed for Norwegian, Icelandic, and German tourists 

(Statsministeriet, 2020f). Since then, the country has gradually opened up, first for EU countries and 

since, for several non-EU countries. 

 
3.1.2 Sweden 
Unlike in Denmark, the Swedish Prime Minister, Stefan Löfven, has not enforced a complete 

lockdown. Instead, the Swedish population has experienced several restrictions. These include an 

assembly ban starting at 500 people in March, since restricted to 50 people and lastly, to a maximum 

of eight people in November (Krisinformation, 2020a). From December 24th, 2020, a limit of 

maximum four people per table at restaurants was enforced. Like Denmark, Sweden has also imposed 

restrictions on serving alcohol after 10 p.m., which was later revised to 8.p.m (Krisinformation, 

2020a). While the Danish schools have been shut down several times and for all grade levels, the 

Swedish schools have stayed open for most of the pandemic. However, secondary schools were 

closed in December (Wyatt, 2020). 

 

Concerning restrictions on tourism, Sweden has generally had a limited border control compared to 

Denmark. On March 17th, Sweden closed its borders for travelers from outside the EU. On December 

22nd, this decision was intensified to include travelers from Denmark and the UK, which was imposed 

to prevent the spread of COVID-19 mutations (Polisen, 2021). 

 

Besides the abovementioned regulations, Sweden has mainly relied on voluntary social distancing. 

According to the Government Offices of Sweden (2020), “people in Sweden have a high level of trust 

in government agencies,” which entails that “a large proportion of people follow government 

agencies’ advice.” Therefore, the Swedish government has assessed that further legislative prohibits 

would not be necessary. Instead, the government has recommended to keep distance, use hand 

disinfection, work remotely, and staying home if sick (Krisinformation, 2020b). 

 

Table 1 provides an overview of the social distance laws in each country. As described above, 

Denmark’s restrictions have been more severe than those in Sweden, at least for most of 2020. 
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Denmark 
 

Sweden 

Closing of primary schools & lower Yes No 

Closing of secondary schools & higher Yes Yes 

Closing of restaurants, bars, hairdressers, etc. Yes No 

A requirement of a mouth guard in public areas Yes No 

Working remotely Yes Yes 

Cancellation of public events Yes Yes 

Restrictions on gatherings Yes (>10) Yes (>8) 

Closing of borders Yes Non-EU, UK, and 

Denmark 

Table 1: COVID-19 Restrictions in Denmark and Sweden (2020). 

 
3.2 Subsidies 
Another difference between Denmark and Sweden during the pandemic comprises financial support 

to firms. This aspect of the pandemic has received less attention. Still, it is vital to consider, as it 

impacts firms’ resources and thereby also unemployment. As wage compensation is the most 

significant subsidy in monetary terms (Erhvervsstyrelsen, 2021), this will be the focus for 

comparison. Further information on subsidies is provided in Appendix A. 

 
3.2.1 Denmark 
Denmark has provided around DKK 26.6 billion in extra subsidies to support industries throughout 

2020 (Erhvervsstyrelsen, 2021). Among the compensation is compensation for fixed costs, 

compensation for revenue, wage subsidies (‘lønkompensation’), compensation for canceled events, 

as well as compensation for the travel and culture industry. Additionally, the government has offered 

liquidity aid by prolonging the time allowed for payment of, e.g., government taxes and VAT (BDO 

Danmark, 2021). 

 

Of the total compensation distributed, the wage subsidies account for 47.7% (Erhvervsstyrelsen, 

2021). This compensation was offered to eligible firms from March to August and again from 

December. For firms closed due to restrictions, compensation was also granted for November (BDO 

Danmark, 2021). 
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To receive wage compensation, firms have to offer their regular salaries to employees and refrain 

from firing workers due to the pandemic. Furthermore, firms have to send at least 30%, or 50 

employees, on furlough (BDO Danmark, 2021). The government covers a maximum of 75% of the 

wage for full-time permanent employees and 90% for employees paid by the hour, with a maximum 

of DKK 30,000 per employee per month. Workers have to contribute by taking up to five unpaid days 

off at the start of their furlough. As of January 2021, applications for wage compensation had been 

approved for around 283.222 people. This corresponds to DKK 12.7 billion in wage compensation 

during 2020 (Erhvervsstyrelsen, 2021). 

 

The wage compensation scheme generally compromises Denmark’s flexicurity agreements, as the 

flexibility of firms to fire workers freely is partly deterred by the government. 

 

3.2.2 Sweden 
Sweden has also offered economic aid to firms, including compensation for revenue decline, 

compensation for fixed costs, and wage subsidies (‘korttidsarbete’). Data on the more precise 

allocation of the compensation is unattainable. Like Denmark, Sweden has also offered an extension 

to pay government taxes and VAT (Skatteverket, 2020). 

 

Similar to Denmark, the Swedish government has imposed wage compensation to refrain firms from 

firing their employees. The wage compensation differs from Denmark’s, as the Swedish scheme 

encourages a reduction in worker salaries (Tillväxtverket, 2020). Furthermore, the Swedish wage 

compensation allows for a reduction in the working time of 20%-80%, meaning that firms cannot 

send employees on full-time furlough. Each firm can maximally get a subsidy of SEK 44,000 (around 

DKK 32,000) a month per employee. Firms can receive the subsidy for six months, with a possible 

extension for another three months. There are different levels of reduction in working hours and 

salary, e.g., reduced working hours of 40% will result in a reduced salary of 6%, whereas the 

government will grant 30% of the salary and the firm will take the remaining loss of 4% 

(Tillväxtverket, 2020). 

 

Overall, the subsidies offered by Denmark and Sweden appear similar. As shown in Appendix A, the 

central subsidies provided have the same intentions of supporting firms and their employees. 

Nevertheless, it is difficult to determine each subsidy’s precise effect and provide a clear comparison 

of the consequence of government support in each country. According to Lønstrup (2020), the 
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subsidies in Denmark have been more supportive, as these have saved many companies from 

bankruptcy during 2020. Conversely, Sweden has experienced an increase in bankruptcies compared 

with the previous year, likely stemming from the fact that compensation in Sweden has not supported 

firms to the same extent as in Denmark. As Sweden has not actively ordered companies to close 

operations, this could implicate that they do not have an obligation to compensate by the same means 

as the Danish government. 

 

In relation to wage compensation, there are two main differences to account for. In Denmark, all 

workers on wage compensation are sent on full-time furlough, whereas workers in Sweden are on 

part-time furlough, with a maximum working time reduction of 60-80%.2 Furthermore, the Swedish 

furlough model results in wage cuts for employees, whereas the Danish model requires that the 

furloughed are granted their full salary. Like the difference in restrictions, these differences can 

potentially explain differences in unemployment impact between Denmark and Sweden during the 

pandemic. 

 

Ultimately, the paper infers that Denmark’s approach to the pandemic was based on a severe 

lockdown with ample subsidies. Oppositely, Sweden opted for an approach entailing fewer 

restrictions and less extensive subsidies. Of course, this is a very simplified inference. Still, initial 

speculation indicates that the labor market impact might be more substantial in Denmark, as the 

economic activity was likely hit harder in this nation due to strict policies. Oppositely, it could be 

conjectured that the unemployment in Sweden was impacted more due to less compensation and a 

wage compensation scheme only allowing firms to send workers on part-time furlough, as well as a 

reduction in workers’ wages. 

 

This paper aims to understand the overall impact of the pandemic on unemployment in each country, 

thereby inferring which factors can explain the difference in labor market impact. In the next section, 

the theoretical foundation for this investigation will be introduced. 

 

 

 

 
2 In Sweden, the maximum permitted work reduction was 60% for the majority of 2020, with the exception of May, 
June and July, where the maximum reduction was 80% (Tillväxtverket, 2020). 
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Chapter 4 

4. Theoretical Foundation 
In this section, the general theory behind unemployment will be introduced. Furthermore, recent 

research within more specific areas will be presented, and knowledge gaps will be defined. 

 

4.1 Diamond-Mortensen-Pissarides Model 
To theoretically explain and understand the changes in unemployment during the COVID-19 

pandemic, the paper relies on the Diamond-Mortensen-Pissarides model (hereafter, the DMP model), 

commonly referred to as the search and matching model. Other non-Walrasian unemployment models 

include the so-called traditional approach, which works with the basic theory of supply and demand. 

In this model, the wage is set at the intersection of the supply and demand curve. This also means that 

there will be full employment in theory and that there must exist some force that keeps wages high, 

e.g., union wages, for unemployment to exist (Romer, 2019). 

 

As the traditional model does not consider heterogeneity and search frictions, and as it considers the 

labor market as a whole, it is insufficient to model reality. Therefore, the more modern approach 

through the DMP model is more suitable. Unlike the traditional method, the DMP model operates 

based on the idea that search frictions exist in the market due to heterogeneity in workers and firms. 

Thus, finding the right match between a vacancy and a worker takes time. These market frictions can 

partly explain why unemployment exists. The model is set in continuous time as in Pissarides (2000). 

A discrete version of the model is presented in Appendix F. 

 

4.1.1 Assumptions of the Model 
The model assumes that there is a range of workers, which is normalized to 1. These workers can 

either be employed or unemployed. Employed workers receive a wage, 𝑤(𝑡), for producing output, 

𝑦. Unemployed workers receive unemployment benefits of 𝑏 ≥ 0. All workers are risk-neutral and 

the discount rate is 𝑟 > 0. 

 

Regarding the firm, the model assumes that a given job can be either vacant or filled. When a firm 

posts a vacancy, it involves an exogenous cost 𝑐 > 0, regardless of whether this vacancy is filled or 
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not. Further, there is a free entry of new firms, such that the number of jobs is endogenous. A filled 

job results in output, 𝑦, and labor costs of 𝑤(𝑡). If a job is instead vacant, there are no output nor 

labor costs. 

 

Since search frictions exist, the model is not perfectly competitive, and thus, it will take time before 

workers and jobs match up. The Cobb Douglas matching function of the model is shown below: 
 

 𝑀(𝑡) = 𝑘𝑈(𝑡)!"#𝑉(𝑡)# ( 1 ) 
 

The matching function is increasing in 𝑈(𝑡) and 𝑉(𝑡). 𝑈(𝑡) denotes the stock of unemployed workers, 

and 𝑉(𝑡) denotes the stock of vacant positions. In this model, 𝛾 signifies the matching efficiency, 

whereas 𝑘 denotes the matching productivity. 

 

The change in the number of employed, 𝐸̇(𝑡), is found as the number of new matches, minus the 

number of exogenous job separations, 𝜆, in the existing matches. This builds on the assumption that 

there is a constant participation rate in the market. The change in the number of employed is: 
 

 𝐸̇(𝑡) = 𝑘𝑈(𝑡)!"#𝑉(𝑡)# − 𝜆𝐸(𝑡) ( 2 ) 
 

Similarly, the change in unemployment is described by: 
 

 𝑈̇(𝑡) = 𝜆(1 − 𝑈(𝑡)) − 𝑘𝑈(𝑡)!"#𝑉(𝑡)# ( 3 ) 
 

The matching function is approximated to exhibit constant returns to scale in empirics, as this is a fair 

assumption based on empirical evidence (Romer, 2019). Based on this, a ratio of vacant positions to 

unemployed workers can describe the labor market tightness: 
 

 
𝜃 =

𝑉(𝑡)
𝑈(𝑡) 

( 4 ) 

 

A high labor market tightness makes it easier for workers to find a job and vice versa. To denote the 

probability that a worker will find a job or that a vacancy will be filled, the job finding rate, 𝑎(𝑡), and 

the vacancy filling rate, 𝛼(𝑡), are ideal. These are found by the number of matches, divided by the 

number of unemployed or vacancies, respectively. The equations are shown below: 
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𝑎(𝑡) =

𝑘𝑈(𝑡)!"#𝑉(𝑡)#

𝑈(𝑡) = 𝑘𝑈(𝑡)"#𝑉(𝑡)# = 𝑘𝜃(𝑡)# 
 ( 5 ) 

 
 

𝛼(𝑡) =
𝑘𝑈(𝑡)!"#𝑉(𝑡)#

𝑉(𝑡) = 𝑘
𝑉(𝑡)#"!

𝑈(𝑡)#"! = 𝑘𝜃(𝑡)#"! 
 ( 6 ) 

 

Both the worker and the firm are better off in the case of a match, as both parties would otherwise 

need to resume searching. Therefore, the model assumes that all meetings lead to a match. This does, 

however, not mean that the wage is determined at once. The salary needs to be high enough to 

incentivize the worker to take the job, but low enough to incentivize the firm to fill the position. The 

wage is determined through Nash bargaining, where the parameter 𝜙 denotes the worker’s bargaining 

power and 1 − 𝜙 represents the firm’s bargaining power. 

 

4.1.2 Conditions for Equilibrium 
The conditions for equilibrium in the model will now be presented. 𝑉$(𝑡) is the present value of the 

lifetime utility of being employed at time 𝑡, whereas 𝑉%(𝑡), 𝑉&(𝑡) and 𝑉'(𝑡) are the present values of 

the lifetime utilities of a worker being unemployed, a job being filled, and a job being vacant at time 

𝑡, respectively. The returns to being employed and unemployed are shown below:  
 

 𝑟𝑉$(𝑡) = 𝑤(𝑡) + 𝑉̇$(𝑡) − 𝜆=𝑉$(𝑡) − 𝑉%(𝑡)>  ( 7 ) 

 
 𝑟𝑉%(𝑡) = 𝑏 + 𝑉̇%(𝑡) + 𝑎(𝑡)=𝑉$(𝑡) − 𝑉%(𝑡)> ( 8 ) 

 

The returns to having a filled and vacant job position are:  
 

 𝑟𝑉&(𝑡) = 𝑦 − 𝑤(𝑡) − 𝑐 + 𝑉̇&(𝑡) − 𝜆=𝑉&(𝑡) − 𝑉'(𝑡)> ( 9 ) 

A worker’s surplus from matching is the difference between being employed and unemployed: 

𝑉$(𝑡) − 𝑉%(𝑡). Likewise, a firm’s surplus from a match is the difference between filling a job position 

and having a vacant job position: 𝑉&(𝑡) − 𝑉'(𝑡). Considering the workers’ bargaining power 𝜙 and 

the equations shown above, the Nash bargaining assumption can be described as:  
 

 

 
𝑟𝑉'(𝑡) = −𝑐 + 𝑉̇'(𝑡) + 𝛼(𝑡)=𝑉&(𝑡) − 𝑉'(𝑡)> ( 10 ) 
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 𝑉$(𝑡) − 𝑉%(𝑡) =
𝜙

1 − 𝜙
[𝑉&(𝑡) − 𝑉'(𝑡)] 

( 11 ) 

 

By inserting equations (7)-(10) and solving for wages, this yields the following Nash bargaining 

solution for salaries in steady state: 
 

 
𝑤 = 𝑏 +

𝜙(𝑦 − 𝑏) ∗ (𝑟 + 𝜆 + 𝑎)
(𝑟 + 𝜆 + 𝜙𝑎 + (1 − 𝜙)𝛼) 

 ( 12 ) 

 

4.1.3 Steady State Equilibrium  
To determine the equilibrium employment, the model assumes that the economy is in a steady state. 

This means that 𝑉̇(𝑡) and 𝐸̇(𝑡) are zero, such that the present values of the lifetime utility, and the 

employment level are constant. This implicates that the number of new matches is equal to the number 

of job separations. Lastly, the job-finding rate and the vacancy-filling rate are constant. Based on the 

fact that the number of new matches and the number of job separations are equal (𝜆𝐸 = 𝑘𝑈!"#𝑉#), 

the unemployment in equilibrium can be derived from equation (3):	 
 

 𝑈 =
𝜆

𝜆 + 𝑘𝜃# ( 13 ) 

 

Similarly, the job creation curve is found by combining equations (9) and (10):  
 

 
𝑦 − 𝑤 −

(𝑟 + 𝜆)𝑐
𝑘𝜃#"! = 0 

( 14 ) 

 

The job finding rate and the vacancy filling rate can be derived in steady state, again using the idea 

that the number of matches and separations are equal: 
 

 
𝑎 =

𝜆𝐸
1 − 𝐸 

 ( 15 ) 

 

 
𝛼 = 𝑘(!/#) ∗ (𝜆𝐸)

(#"!)
# ∗ (1 − 𝐸)

!"#
#  

 ( 16 ) 

 

By solving the model through the beforementioned conditions and assumptions, the equilibrium level 

of employment in steady state is such that:   
 

 	𝑟𝑉' = −𝑐 + 𝛼(𝑉& − 𝑉') = 0 ( 17 ) 
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Substituting for 𝑉&, 𝑉' and wages, the equation becomes: 
 

 
	𝑟𝑉' = −𝑐 +

(1 − 𝜙)𝛼
(𝜆 + 𝑟 + 𝜙𝑎 + (1 − 𝜙)𝛼) ∗

(𝑦 − 𝑏) = 0 
( 18 ) 

 

Equation (18) shows the net present value of posting a vacancy. When the benefits and costs of 

posting a vacancy are equal, the incentive to post a new vacancy will be zero. Thus, the free-entry 

condition indicates that no firm will enter or exit the market when 𝑟𝑉' = 0. When this is the case, the 

market will have reached steady state (Romer, 2019). As seen in the equation, the value of having a 

vacancy decreases in the cost. Further, the value changes through the remaining exogenous 

parameters: 𝑦, 𝑏, 𝜆, 𝜙, and 𝑟, as these either impact the value of a vacancy directly or through the 

wage. 𝑎 and 𝛼 are endogenous and will therefore be determined inside the model. 

 

4.1.4 The Beveridge Curve 
To understand the steady state equilibrium in empirics, the Beveridge Curve can pose a relevant tool. 

This curve depicts a negative relation between the vacancy ratio (𝑉) and the unemployment rate (𝑈). 

Each point on the curve illustrates an unemployment-vacancy combination that results in a steady 

state, as the inflows and outflows from unemployment in each moment are equal (Blanchard & 

Diamond, 1989). The curve is based on the theoretical derivation in equation (13). 

 

As the curve shows a negative relation between unemployment and vacancies, a relatively high 

vacancy rate indicates a low unemployment level and vice versa. The idea of the curve is that in an 

economic cycle, the unemployment and vacancy combination will move along the Beveridge Curve. 

Thus, in the case when the unemployment rate is high, and the number of vacancies is low, it can be 

argued that the economy will likely be in a recession. 

 

The curve’s position in relation to the origin shows how efficient the market is in reallocating 

employees, i.e., low structural or frictional unemployment. Thus, the closer the curve is to the origin, 

the more efficient is the labor market, as this indicates a lower unemployment rate per number of 

vacancies. Overall, the coexistence of vacancies and unemployment in the diagram can be explained 

by the presence of search frictions and the continuation of job creation and job destruction (Blanchard 

& Diamond, 1989). The diagram can be extended to include the job creation curve, as shown in 
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equation (14). The intersection of the two curves illustrates the (𝑈, 𝑉) combination in a given 

equilibrium. 

 

Figure 1: Beveridge Curve and Job Creation Curve. 

 
An empirical Beveridge Curve for Denmark and Sweden is provided in Appendix N. 

 

4.1.5 Criticisms of the model 
Several criticisms can be raised against the standard version of the DMP model. First of all, the model 

does not account for on-the-job searching, meaning that the number of jobseekers is assumed to equal 

the number of unemployed. Thus, the model does not capture the transition of employed persons 

between jobs or that firms can potentially replace an employee with another (Romer, 2019). This is 

attributed to the fact that the model only considers exogenous separations. Moreover, the model is 

simplified to include only a small degree of heterogeneity and does not distinguish productivity 

between workers. An ideal extension of the model would be to presume uncertainty in each worker’s 

productivity, thus accounting for the fact that not all meetings lead to a match in actuality. 

 

Furthermore, the model’s search process is portrayed in the model as random, whereas in reality, 

much of the workers’ search for a job is directed by their interests and actions. Including this in the 

model would likely contemplate the reality more precisely. Also, including the assumption that wages 

are, to some extent, posted rather than bargained from scratch would be more realistic.  
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While many of the abovementioned criticisms can be solved by extending the model, this paper will 

operate around the simplified version. There will, however, be drawn on an endogenous version of 

the model, which is presented in the following section. 

 

4.1.6 Endogenous Separations 
To add to the model, the DMP framework will now be extended to include endogenous separations, 

as in Mortensen & Pissarides (1994). In this version of the model, firms can choose to destroy the 

match when idiosyncratic productivity changes. 

 

The setup of the model is somewhat different from that of exogenous separations. Each worker’s 

productivity is now 𝑦𝜀, where 𝑦 denotes the general productivity (as in the exogenous model) and 𝜀 

is a parameter considering an idiosyncratic component. The idiosyncratic component draws on a 

general distribution, 𝐹(𝜀), and an idiosyncratic shock arrives at a Poisson rate, 𝜆. The shock is 

persistent and independent of the economy’s aggregate state (Mortensen & Pissarides, 1994). Once a 

shock arrives, this will impact worker productivity, which will then leave the firm with a decision of 

continuing production at the new productivity level or destroying the job. The idiosyncratic 

productivity, 𝜀, can be interpreted as having a value between 0 and 1. 

 

As in the exogenous model, the change in unemployment can be described as the number of 

separations minus the number of new matches. However, job separations should now be seen as 

endogenous. Thus, this is found by the fraction of firms hit by an idiosyncratic shock, 𝜆, multiplied 

by the probability that the shock is below the reservation productivity, 𝐹(𝑅). 
 

 𝑈̇ = 𝜆𝐹(𝑅) ∗ (1 − 𝑈(𝑡)) − 𝑈(𝑡)!"#𝑉(𝑡)# ( 19 ) 
 

As in the previous model, the number of separations equals new matches in steady state. Hence, the 

steady state unemployment in the endogenous separations model can be derived from equation (19): 
 

 
𝑈 =

𝜆𝐹(𝑅)
𝜆𝐹(𝑅) + 𝜃# 

( 20 ) 

 

Corresponding to equation (17) in the exogenous model, the following equation indicates that firms 

will create jobs until 𝑟𝑉' = 0. The difference is that the value of having a filled job is now dependent 

on an idiosyncratic component, 𝜀. 
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 𝑟𝑉' = −𝑐 + 𝛼(𝑉&(𝜀) − 𝑉') = 0 ( 21 ) 
 

The endogenous model is mainly incorporated in the thesis with the aim of presenting the idea that 

in reality, a job separation occurs based on a decision made by either a worker or a firm. In relation 

to the pandemic, this is a particular important distinction, as the government was able to influence the 

job separation rate by incentivizing firms to keep the match rather than to separate from the workers. 

For the majority of the paper, the exogenous version will be used for reasons of simplification. Still, 

I believe that it is important to recognize the distinction between the job separation rate in the DMP 

model and the firing process in reality. 

 

4.2 Literature Review 
4.2.1 The Search and Matching Model 
The modern search and matching model described above was introduced in Mortensen & Pissarides 

(1994) almost 30 years ago. The model is based on ideas that are even older, such as those presented 

in Diamond (1982), Mortensen (1982), and Pissarides (1985). Like mentioned, the model builds on 

the idea that search frictions exist in the market, thus differentiating from previous models. While the 

model is well-recognized and accepted within modern macroeconomics, it does encompass various 

flaws. Due to this, several papers have raised criticisms against the standard model, as it cannot 

capture a precise reaction from empirical shocks to productivity and job separations. 

 

Shimer (2005) presents the argument that a productivity shock only results in a minor movement 

along the Beveridge curve, as lower wages captivate most of the shock, which ultimately reduces the 

effect on vacancies and unemployment. Thus, this results in lower volatility than in empirical 

evidence (Shimer, 2005). Likewise, he argues that an increase in the separation rate has a minimal 

impact on labor market tightness, as a significant shock to job separations results in a counterfactual 

positive correlation between unemployment and vacancies (Shimer, 2005). While an increase in the 

job separation rate initially disincentivizes companies to post vacancies and increases unemployment, 

the decrease in vacancies puts a downward pressure on the wage. Thus, this will again incentivize 

vacancy creation, thereby reversing a decrease in the labor market tightness. It is relevant to note that 

Shimer (2005) works with a dynamic version of the DMP model, why his criticism cannot be directly 

compared to the static version used in parts of this paper. 
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To solve the problems presented by Shimer (2005), several papers have suggested modifications or 

extensions of the DMP model. First of all, Shimer (2005) suggests substituting the Nash bargaining 

assumption with a different wage mechanism. Using a mechanism in which wages are rigid will 

amplify the shock to vacancies and unemployment. Other attempts to improve the model include 

Hagedorn & Manovskii (2008), who argue that altering the model’s calibration can solve the issue. 

They find that setting a very high value of unemployment benefits can create amplification in the 

model, as this increases the volatility in unemployment and vacancies. Costain and Reiter (2008) 

further criticize this idea by arguing that this makes the model too responsive to unemployment 

benefits. Instead, Pissarides (2009) argues that the problem can be solved by implementing fixed 

training costs per worker, resulting in higher unemployment volatility while maintaining high wage 

flexibility in new matches. 

 

All in all, the papers find that the model can be amplified by either decreasing the profit margin for 

firms (Hagedorn & Manovskii, 2008; Pissarides, 2009) or by introducing rigid wages (Shimer, 2005). 

 

More recent research comprises Fujita & Ramey (2012) and Coles & Kelishomi (2018). Fujita & 

Ramey (2012) evaluate how the DMP model’s ability changes when an endogenous separation rate 

is incorporated into the model. The findings suggest that an endogenous separation rate with on-the-

job search allows for replicating the Beveridge curve and increases the model’s unemployment 

volatility. However, despite an endogenous separation rate, adequate volatility is still not generated 

in the job finding rate (Fujita & Ramey, 2012). Coles & Kelishomi (2018) relax the assumption of 

free entry and find that this leads to inelastic vacancy creation. This results in a decrease in vacancies 

when unemployment increases, thus allowing for Beveridge curve dynamics. Hence, this solves one 

of the issues presented in Shimer (2005). Several of the abovementioned papers are later used for 

inspiration in calibrating the model’s parameters in this paper (Section 5.2.1.1). 

 

Despite the criticisms, the DMP model is acknowledged within the field of macroeconomics. 

Furthermore, it can describe the overall functions of the labor market and provide intuitive 

comparative statics. For this reason, the model will be the main theoretical foundation in this paper. 

While the abovementioned extensions can solve some of the model’s issues, this paper relies on the 

simplified version. Still, it should be kept in mind that the standard version of the DMP model exhibits 
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several problems with depicting reality, mainly pertaining to the cyclical component of 

unemployment.  

 

4.2.2 The COVID-19 Pandemic 
Bernstein, Richter & Throckmorton (2020) use the DMP model to explain the impact of COVID-19 

on unemployment. The paper uses a shock on the job separation rate, 𝜆, to model the pandemic’s 

economic impact in the United States. This exercise shows that a positive job separation shock lowers 

a firm’s incentive to post a vacancy, as long as firms expect lasting job destruction and as the number 

of unemployed is relatively low. The paper finds that the unemployment peaks around two months 

after the shock and is expected to return to the pre-Covid rate around a year later (Bernstein et al., 

2020). 

 

Other papers have investigated the impact of COVID-19 through a more empirical approach. 

Andersen, Hansen, Johannesen, & Sheridan (2020) analyze transaction data in Scandinavia to see 

how government restrictions have impacted consumer spending. They find that Denmark’s consumer 

spending decreased to 27% below the counterfactual during the first seven weeks after the lockdown 

was initiated. They further conclude that a small part of the reduction in spending could be correlated 

with the severity of government constraints on economic activity but that most of the impact stems 

from the virus itself (Andersen et al., 2020). 

 

Kong & Prinz (2020) further investigate the consequences of the pandemic. This paper examines the 

effect of non-pharmaceutical interventions on unemployment in the United States. In the article, 

Google search data is used as a proxy for the change in unemployment. The paper concludes that 

state-level policies and restrictions cannot significantly explain the economic decline. They find that 

of the unemployment increase in weeks 11 and 12, only 12.4% can be attributed to the state-level 

restrictions (Kong & Prinz, 2020). Similarly, Lin & Meissner (2020) study the impact of stay-at-home 

policies on unemployment and find that states with restrictive policies do not have a higher 

unemployment increase than states without policies. 

 

Also, papers on historical pandemics can pose relevant. While both the economy and the current 

pandemic differ from 100 years ago, it is not irrelevant to consider that there might be similarities 

and lessons to be learned from studying the past. Correia, Luck & Verner (2020) find that the 1918 

Flu resulted in a sharp fall in US states’ economic activity. Further, the paper concludes that the 
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interventions and restrictions imposed in some cities did not result in worse downturns. Oppositely, 

the findings suggest that states with more abrupt and severe interventions could alleviate the 

consequences of the pandemic to the economy (Correia et al., 2020). 

 

Lastly, Juranek, Paetzold, Winner & Zoutman (2020) focus on the effect of the COVID-19 pandemic 

on the Scandinavian labor markets. The study uses data from all 56 regions in the Scandinavian 

countries to study unemployment differences during the first months of the pandemic. The study 

concludes that the pandemic severely impacted all of the Scandinavian countries. Further, it concludes 

that the unemployment impact in Sweden was significantly lower than that of its neighboring 

countries, suggesting that less intervention is ideal in limiting the impact on the economy in the very 

short term. The study concludes that the Swedish labor market seems to be impacted with a delay of 

2 to 3 weeks compared to the other Scandinavian countries (Juranek et al., 2020). The study reports 

the impact up to week 21 of 2020, and thus, this thesis aims to build on previous findings. 

 

While the abovementioned papers touch upon various consequences of the pandemic, it seems that 

the impact is mainly considered in the very short term. Furthermore, the papers appear to have 

contradicting results. Thus, there is a knowledge gap, both concerning the impact in the longer term 

and in relation to concluding something definite on interventions during a pandemic. Therefore, this 

paper aims to challenge and build on previous results by considering the pandemic’s consequences 

over an extended period. The paper will draw on the above research to compare results and rationalize 

impacts over the year. As this paper simply compares the overall implications of severe restrictions 

versus lighter restrictions, it takes on a more general scope than papers such as Kong & Prinz (2020), 

which focuses on individual interventions and their daily impact. 

 

A very recent report by Bougroug, Kjos & Sletten (2021) was published through Statistics Norway 

in April 2021. The report investigates the economic impact on the Scandinavian countries during the 

first year of the COVID-19 pandemic. As my thesis and the report by Bougroug et al. (2021) have 

been written independently and simultaneoulsy, I find it interesting to investigate whether our 

findings overlap, or whether there are dissimilarities. This thesis will touch upon the main findings 

by Bougroug et al. (2021) in the analysis, with the aim of concluding whether my findings support 

the newest literature or whether this thesis offers a different perspective. 
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Chapter 5 

5. Methods 
To examine potential differences in unemployment in Denmark and Sweden during the pandemic, 

the paper relies on several investigations. The methodology behind the research will be presented 

below. 

 

5.1 Research Approach 
Following a quantitative approach, this thesis aims to use theoretical and empirical perspectives to 

answer the research question. 

 

The theoretical foundation, which I introduced previously in the paper, relies on the DMP model. 

This model will be used to provide a theoretical understanding of the labor market impacts in each 

country during the pandemic. The theoretical part of the analysis will be conducted using comparative 

statics, which will serve as a base for impulse response functions. Furthermore, a dynamic version of 

the model will be created using linear approximation in Dynare. The results of the theoretical analysis 

will be held up against empirical findings to investigate whether the model can explain the empiric 

effects on unemployment during the pandemic. Overall, the theoretical part of the paper seeks to use 

a descriptive level of knowledge to provide an overview of the effect of a shock to the labor market, 

but further comprises explanatory research as the model helps explicate which factors the effect 

encompasses. 

 

The empirical part of the paper relies on empirical observations, which are first examined to get an 

initial understanding of the unemployment in each country. Thereafter, difference-in-differences 

regressions will serve as a quantitative investigation, where statistical results will be drawn to 

conclude the labor market impact. This will help deduce whether there is a significant difference 

between the effect on unemployment in the two nations and thereby indicate which approach was 

most optimal from a labor market perspective. Thereafter, the results of the theoretical and empirical 

investigation will be compared and discussed, after which the results will be linked with findings in 

the existing literature. Lastly, a discussion of the underlying reasons behind the results will be 

presented. 
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The paper uses an application-oriented research method, as it deals with a practical problem. The 

investigation was conducted based on an ad hoc approach, where I acted as a reflective practician to 

use newly acquired knowledge to continuously improve the research question. The research is based 

on critical rationalism, as it is constructed based on a realistic ontology and relies mainly on 

quantitative methods (Holm, 2018). Furthermore, the paradigm corresponds well to the paper, as it 

aims to use empirical observations to falsify the initial hypothesis. A hermeneutical approach is drawn 

on in parts of the paper, as the thesis seeks to explain not only the difference in unemployment but 

also the reasons hereof. Unlike critical rationalism, a hermeneutical approach relies on a subjective 

epistemology (Holm, 2018). For this part of the analysis, the paper draws on a qualitative discussion. 

 

The research in the paper is based on both an inductive and a deductive approach. A deductive 

approach is used in the theoretical part of the paper, where the DMP model explicates the impact on 

unemployment during COVID-19. Thereafter, an inductive approach is used to investigate empirical 

data with the aim of developing a conclusion as to which approach to the pandemic is most optimal 

from a labor market perspective. The empirics of the paper rely primarily on written secondary 

sources with high reliability and validity. Correspondence with Tillväxtverket and Danmarks Statistik 

was used to confirm essential definitions and retrieve records that were not publicly available. The 

process for collecting data is described in section 5.3, whereas the modeling approach is described 

below. 

 

5.2 Models 
The paper relies on a theoretical DMP model and an empirical difference-in-differences approach to 

apprehend unemployment during the COVID-19 pandemic. I will now present the procedure for using 

these models. 

 

5.2.1 Theoretical Macroeconomic Model: The Diamond-Mortensen-Pissarides Model 
To conclude on the theoretical labor market impact, the paper introduces an exogenous shock to the 

DMP model. This shock is modeled through the productivity, 𝑦, and the exogenous job separation 

rate, 𝜆. As argued by Shimer (2005), it seems that labor market fluctuations are more often explained 

by shocks to productivity than to the job separation rate. 
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The effect of each shock on the labor market is obtained through comparative statics and impulse 

response functions. Whereas comparative statics make it possible to derive the general impact on the 

job finding rate and unemployment, the impulse response functions show the theoretical effect on 

unemployment in a more intuitive way. 

 

5.2.1.1 Calibration of Parameters 
To create impulse response functions, the shocks to productivity and the job separation rate are 

modeled through the quarterly change in real GDP.3 The model’s exogenous variables are calibrated 

externally by using evidence from independent literature, as shown in Table 2. 
 
 

 

Parameters 
Source of Shock 

𝒚 𝝀 

Matching efficiency, 𝛾 0.5 0.5 

Bargaining power of workers, 𝜙 0.5 0.5 
 

Job separation rate, 𝜆 Sweden: 0.0278 
Denmark: 0.033 

 

Stochastic 

Cost, 𝑐 0.2 0.2 

Unemployment benefits, 𝑏 0.7 0.7 

Interest rate, 𝑟 0.01 0.01 
 

Matching productivity, 𝑘 
Sweden: 0.42 

Denmark: 0.78 
Sweden: 0.42 

Denmark: 0.78 
 

Productivity, 𝑦 
 

Stochastic 
Sweden: 1.078 

Denmark: 1.051 
 

Table 2: Calibration of Parameters in DMP Model. 

 
The matching efficiency is set to 0.5, as this is considered by Petrongolo & Pissarides (2001) to be 

inside the “plausible range for the empirical elasticity on unemployment” (2001, p. 390). It is in the 

lower-bound of their range, thereby considering that the value estimated by Blanchard & Diamond 

(1989) is relatively lower. Workers’ bargaining power, 𝜙, is set to 0.5, as this is often used in 

literature, although there is no evidence. Thereby, the surplus going to the firm (1 − 𝜙) is also 0.5. 

As the matching efficiency and the surplus going to the firm are equal, the Hosio’s condition is 

fulfilled, meaning that the decentralized equilibrium is efficient (Romer, 2019). Had the matching 

 
3 Real GDP is normalized to 1 (in Q1-2020) and is a proxy for 𝑦 ∗ 𝐸 in the model. Thus, the quarterly value for 𝑦 is 
found by 𝐺𝐷𝑃/𝐸. Similarly, the shock to 𝜆 is found by setting the employment rate 𝐸 = 𝐺𝐷𝑃/𝑦 and solving for the 
corresponding value for 𝜆 in each quarter. 
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efficiency been smaller than the firm’s surplus, too many vacancies would be created and vice versa. 

The separation rate is set to 0.033 in Denmark, and 0.0278 in Sweden, representing that jobs last for 

around 7.5 and 9 years, respectively (OECD Stats, 2019). The higher separation rate in Denmark can 

be attributed to flexicurity.4 The cost of posting a vacancy is set to 0.2, thus approximating the values 

estimated by Shimer (2005) and Fujita & Ramey (2012). The unemployment benefits or value of 

outside leisure is set to 0.7, corresponding to Coles & Kelishomi (2018) and Fujita & Ramey (2012). 

This is selected based on the fact that both countries have high unemployment benefits. Furthermore, 

a high value of unemployment benefits is essential in achieving volatility in the model, as discussed 

by Hagedorn & Manovskii (2008).  

 

The discount factor is set to 0.96!/+ to simulate a 1% real interest rate per quarter. Lastly, the 

matching productivity, 𝑘, and the productivity, 𝑦, are internally calibrated to match empiric data. 

Denmark has a higher matching productivity to resemble a low unemployment rate, despite a high 

job separation rate. The three endogenous parameters (𝐸, 𝑎, and 𝛼) do not have a constant value but 

are instead determined through the exogenous values. The equilibrium employment is calculated by 

solving the level of 𝐸 in which the value of having a vacancy is zero for different levels of productivity 

or job separations. That is, the above exogenous parameters are inserted in equation (18) together 

with values of 𝑦 and 𝜆 for each quarter of 2020 (which are found based on the GDP decline). The 

level of 𝐸 which solves the equation is then determined through linear programming, using the 

problem solver feature in Microsoft Excel. 

 

A dynamic version of the model is solved through a linear approximation in Dynare. Unlike the static 

model described above, the dynamic model is based on a discrete version of the DMP model, which 

is presented in Appendix F. The static and dynamic models rely on the same parameter values. 

 

5.2.2 Empirical Econometric Model: Difference-in-Differences Regressions 
After a theoretical perspective is presented through the DMP model, an empirical approach will be 

introduced to further understand the COVID-19 impact on unemployment in Denmark and Sweden. 

 
4 A high separation rate essentially indicates that more people are getting laid off. As it is easier to fire people in Denmark 
due to flexicurity, this corresponds to a high job separation rate. However, a high exogenous job separation rate also 
implies that firms are less willing to post vacancies due to high uncertainty of a match vanishing. This implication is 
incorrect in empirics, as easy hiring and firing likely results in firms that are willing to post even more vacancies, as this 
allows for higher flexibility. Therefore, the empirical effects are not captured precisely in the model, as the DMP 
framework does not account for this distinction. 
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To do this, the paper relies on a quasi-experimental approach in the form of difference-in-differences 

(hereafter, DiD) regressions. The regressions are coded in ‘R’, and the coding is shown in Appendix 

K. 

 

5.2.2.1 The DiD Model and Its Assumptions 
The DiD model studies the difference between a ‘control’-group and a ‘treatment’-group over time 

(Stock & Watson, 2015). Thus, the model can estimate a treatment effect by comparing the difference 

pre- and post-treatment in the treatment and the control group (Stock & Watson, 2015). Due to the 

double differencing in the model, the outcome captures both state and time fixed effects. The DiD 

regression is conducted based on a balanced panel dataset, meaning that it contains data on several 

units at several points in time (Stock & Watson, 2015). 

 

In this paper, three separate DiD regressions will be estimating the effect of the ‘treatment’ imposed 

by the Danish government in the form of severe policies and subsidies. The first regression estimates 

the effect using weekly unemployment inflow, as this is high-frequency data that allows for increased 

transparency and high interpretability. As the weekly data does not consider the unemployment 

outflow, a supplementary regression is based on the monthly unemployment rate, thus considering 

the net effect. Lastly, a model using the weekly furlough stock is studied, as this conveys an additional 

perspective on the consequence of treatment on the labor market. 

 

The assumptions of the DiD model are similar to those of a standard OLS model, including that 

residuals have a mean of zero and that they are normally distributed. Moreover, there must be no 

perfect collinearity or heteroskedasticity in the model, the regression must be linear in its parameters, 

and all regressors must be independent (Wooldridge, 2013). If these assumptions hold, the OLS 

estimators will be unbiased and consistent. The premises are further discussed in Appendix B. 

Generally, the assumption of independent regressors is violated in DiD regressions, as all entities are 

studied twice (pre- and post-treatment). This problem is typically dealt with through cluster-robust 

standard errors. 

 

Lastly, the DiD model assumes that a parallel trend is present in the treatment and control group, such 

that the change in the control group over time can serve as a proxy for the counterfactual change in 

the treatment group (Wing, Simon, & Bello-Gomez, 2018). If this is not the case, the regression model 
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will have an endogeneity problem (i.e., the assumption that the error term has an expected value of 

zero is violated), and the causal inferences will be invalid. 

 

5.2.2.2 Criticisms of the Model 
As discussed by Goodman-Bacon & Marcus (2020), using DiD regressions for researching the impact 

of policy responses during the pandemic can be problematic. As mentioned above, it is vital to assume 

that Sweden’s unemployment reflects how unemployment would have evolved in Denmark if it had 

not initiated a lockdown. A violation of this assumption would lead to biased DiD estimates 

(Goodman-Bacon & Marcus, 2020). Therefore, the paper tests for a parallel trend before conducting 

the DiD regressions. 

 

To test the parallel trends assumption, the paper uses both a graphical interpretation and a hypothesis 

test. The hypothesis test uses a t-stat to conclude whether the following null hypothesis can be 

rejected, thereby concluding whether the difference in the slope of the two lines is significant. 
 

 𝐻,: 𝑏- − 𝑏. = 0 ( 22 ) 

 𝐻!: 𝑏- − 𝑏. ≠ 0 
 

( 23 ) 

The null hypothesis states that the difference in the slopes of the trendlines for Denmark and Sweden, 

respectively, is zero. Thus, rejecting the null hypothesis would indicate a significant difference 

between the two lines, and therefore, a parallel trends assumption would not hold. The testing of the 

parallel trends assumption is conducted in chapter 7.  

 

Other potential problems include the fact that it is difficult to disentangle the policies in Denmark and 

Sweden, such as to conclude that on an exact date, Denmark initiated a lockdown and strict policies, 

whereas Sweden did not. Instead, the government policies have been changed a lot over the period, 

and in some occurrences, the policies of the treatment and control groups have been very alike. Thus, 

it is likely that Sweden is not an optimal control group for Denmark. Additionally, it is impossible to 

control the behavior of the population in each country. Thus, even though the control group has not 

experienced a lockdown, the Swedish population may have taken on voluntary distance measures. 

This problem could be a threat to the internal validity, considering that the issue is a potential failure 

to follow treatment protocol, leading to bias in the OLS estimators. Further, it is essential to note that 

the regression cannot generalize the optimal approach for all countries in potential future pandemics. 
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As the regression only considers two countries, it is nonrepresentative, making it a possible victim of 

external validity. 

 

Despite these disadvantages of relying on a DiD model to identify the causal effect between policies 

and unemployment or furlough, it is likely that the model can infer some valuable information about 

the intervention during a pandemic recession. As a DiD approach includes a control group, the model 

is more valuable than methods such as time-series designs or before-and-after comparisons 

(Goodman-Bacon & Marcus, 2020). A DiD can be good evidence for providing direction to 

policymakers, as long as researchers use it cautiously. Conversely, if the model is biased and leads to 

the wrong conclusions, it can be problematic for policymakers to rely entirely on this model’s 

outcome. Therefore, the model will be used simply as an insinuation, and the conclusions drawn from 

the model will be drawn with caution. 

 

Lastly, it is important to note that the effects of the COVID-19 policies are not entirely isolated, as 

the treatment effect can be affected by noise from other factors, potentially leading to endogeneity. 

While the paper tests for a parallel trend before the treatment, it is uncertain whether the countries 

would continue to have the same trend, even if they had imposed the same restrictions. This means 

that the time fixed effect might not accurately represent the counterfactual change in Denmark. 

Hence, a major weakness of this analysis is that it cannot definitely be concluded that the severeness 

in restrictions and subsidies are the main drivers of the difference in unemployment. Instead, other 

factors might partly explain why the countries would react differently to the COVID-19 shock, despite 

of the fact that Denmark and Sweden had a parallel trend prior to the pandemic. This potential dispute 

will be discussed in chapter 8. 

 

5.2.2.3 Setup of the Model 
The regression model is set up like shown below: 
 

 𝑦 = 𝛽, + 𝛽!𝑑𝑃 + 𝛽/𝑑𝑇 + 𝛿!𝑑𝑃 ∗ 𝑑𝑇 + 𝜖 ( 24 ) 
 

As mentioned above, the paper contains three separate DiD regressions. 𝑦 is the dependent variable, 

which is either (i) the weekly unemployment inflow per 100,000 inhabitants, (ii) the monthly 

unemployment rate, or (iii) the weekly furlough stock per 100,000 inhabitants. In all three regressions, 

𝑑𝑃 is a dummy, which indicates whether an observation is within the lockdown period (1) or before 
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the lockdown period (0).5 𝑑𝑇 is a dummy, which indicates whether a country is in the treatment group 

(1 – Denmark) or the control group (0 – Sweden). Finally, 𝛿! measures the treatment effect, which is 

found by taking the difference of the averages pre- and post-treatment for the treatment group and 

then subtracting the difference of the averages pre- and post-treatment for the control group:  
 

 𝛿!R = =𝑦S/,1 − 𝑦S!,1> − =𝑦S/,2 − 𝑦S!,2> ( 25 ) 
 

By having a treatment- and control group, it will be possible to infer the difference between the two 

strategies and their impact on unemployment during the COVID-19 pandemic. As discussed earlier, 

the initial hypothesis is that employment was more negatively impacted in Denmark due to more 

severe restrictions. Thus, I expect the treatment effect to be significant and positive. However, the 

conjecture is contested by the fact that Sweden had less substantial government support, which could 

ultimately lead to a higher labor market impact than Denmark. If this turns out to be the case, then 

the treatment effect is instead significant and negative. 

 

The DiD models will be estimated using robust standard errors, thereby protecting against bias due 

to potential heteroskedasticity in the model. Ideally, cluster-robust standard errors should be used, as 

these allow for both heteroskedasticity and correlation in the residuals within clusters, but assume 

that residuals between clusters are uncorrelated (Stock & Watson, 2015). That is, these standard errors 

deal with the violation of the independent regressors assumption. In this paper, cluster-robust standard 

errors are not used, as the number of clusters (2) is too small, which would lead to standard errors 

that are biased towards zero (Rokicki, Cohen, Fink, Salomon & Landrum, 2018; Bertrand, Duflo & 

Mullainathan, 2004). For this reason, the paper merely relies on unclustered robust standard errors. 

The consequence of this is discussed in Appendix B. To deal with the concern, it would have been 

optimal collect data on a regional level, such that the observations would be divided into a larger 

number of clusters. Therefore, this must serve as another limitation to the paper. 

 

In the next section, the data collection process is presented. The data is used to provide an overview 

of the labor market situation in each country and to conduct the regressions introduced above. 

 

 
5 The lockdown period is defined as any date after March 13th, 2020, as this was the day that ‘treatment’ started in 
Denmark. 
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5.3 Data Collection 
The paper defines unemployment as: 

 

“people of working age6 who are without work, are available for work and have taken specific steps 
to find work” (OECD Data, 2021a) 

 
To investigate unemployment in Denmark and Sweden, several measures are used for comparison, 

hereunder the monthly unemployment rate, the weekly unemployment inflow, and the weekly 

furlough stock. Additionally, the paper uses survey data on vacancy rates to draw up an empirical 

Beveridge Curve for each nation, as presented in Appendix N. As discussed by Hansen & Sievertsen 

(2016), there is no apparent connection between the vacancies reported in survey data and those 

posted on public employment services. This flaw must be kept in mind when analyzing the Beveridge 

Curve. 

 

5.3.1 Monthly Unemployment Rate 
The monthly unemployment rates presented in this paper are based on Eurostat’s Labour Force 

Survey (LFS), as this is the most suitable for international comparisons. Furthermore, this measure 

considers unemployed people that are not entitled to unemployment benefits (e.g., due to spousal 

income) and students, unlike alternative measures such as gross unemployment or net unemployment 

(Danmarks Statistik, n.d.). It is, however, essential to note that the LFS measure is entitled to some 

statistical uncertainty, as it is a sample-based proximity. 

 

The unemployment rate is measured as a percentage of the total labor force in each country, whereas 

the labor force is defined as the total number of unemployed plus those in employment. The LFS 

monthly unemployment rates were collected from OECD Data (2021a) and are seasonally adjusted 

to account for seasonal trends in the data. It is important to consider that the change in the 

unemployment rate is not directly conforming to the change in the number of employed individuals. 

Instead, the unemployment rate is affected by the inflow and outflow from the labor force. Thus, it 

could be relevant to consider the pension structure and demographics of each country, to determine 

whether the change in the labor force is comparable over time. As this is out of the scope of this 

paper, I simply assume a constant labor force participation in both countries. 

 

 
6 The Labor Force Survey considers people in the ages 15-74 as being of working age. 
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5.3.2 Weekly Unemployment Inflow 
The paper uses data on weekly unemployment inflow to get a more transparent overview of the 

unemployment dynamics. The inflow is calculated per 100,000 population (based on Appendix C). 

The weekly data is used to gain insight and conduct a difference-in-differences (DiD) regression, 

making the data valid in explaining any potential differences in labor market impact. 

 

Data was collected for 2020 to analyze the pandemic’s impact on weekly unemployment inflow in 

Denmark and Sweden, respectively. Furthermore, pre-COVID-19 data was gathered to understand 

the trend in each country before the pandemic. For Sweden, weekly unemployment data was collected 

for 2019, whereas the data for Denmark was based on an average for 2015-2019. While it would have 

been optimal to have conforming pre-treatment data for the two countries, such was unfortunately not 

available. Thus, this weakness will impact the empirical analysis results and, therefore, must be kept 

in mind when drawing conclusions. 

 

A limitation of using weekly unemployment inflow is that this measure cannot explain the direct 

impact on the unemployment rate, as there is no data available on the weekly unemployment outflow. 

Hence, a potential increase in the number of matches can equalize an increase in the number of 

separations, leaving the unemployment rate unchanged, assuming a constant labor force participation. 

Therefore, the empirical investigation does not rely on the weekly unemployment inflow alone but is 

held up against the regression on the monthly unemployment rate. Still, it must be seen as a 

shortcoming that unemployment outflow is not directly drawn on in the analysis. 

 

The weekly data on unemployment inflow for Denmark was collected from Danmarks Statistik, and 

the data for Sweden was collected from Arbetsförmedlingen. I assured that the two databases have 

corresponding definitions and measures for the weekly inflow. Thus, in both countries, the weekly 

unemployment inflow is based on the number of people who have actively registered as unemployed. 

It is worth noting that this data cannot directly be compared to the LFS unemployment rate, as it is 

measured differently. One significant difference is that the LFS unemployment rate includes students, 

whereas these have a low incentive to register as unemployed and are likely not a part of the weekly 

inflow data. The same goes for workers who have signed a contract but have not yet started working 

at their new job. Due to these differences, it is seen as a strength that the paper includes both measures 

in the empirical analysis. 
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5.3.3 Weekly Furlough Stock 
To account for the fact that Denmark and Sweden offer work compensation schemes that allow firms 

to send workers on furlough, this is adjusted for in the analysis. As the weekly inflow to furlough was 

not available for Denmark, the paper instead relies on the stock of furlough per 100,000 population. 

The number of people on furlough is calculated to account for differences in the reduction of working 

hours (i.e., the furlough stock will be calculated in full-time equivalents), as the Danish furlough 

system results in a 100% reduction in working hours, whereas the Swedish furlough system allows 

for a maximum decrease of 60-80%. By doing this, the data will be directly comparable between 

countries. 

 

As precise data pertaining to the average reduction in working time in Sweden is unretrievable, the 

paper assumes that the average decrease in working hours was 60%. It is argued that this gives a 

reasonable indication, as this was the reduction in working hours for more than half the individuals 

in Sweden, according to correspondence with Tillväxtverket. Still, it is worth noting that this is simply 

an indication, and that the data is susceptible to the assumption, why reliable results cannot be drawn 

from this data alone. The results are likely biased upwards, as 60% was the maximum allowed 

reduction for most of the year, thereby implicating that the other half of the furloughed had their 

working hours reduced by less than 60%. 

 

The data on furlough was gathered from Erhvervsstyrelsen in Denmark and Tillväxtverket in Sweden. 

Collecting comparable data for Denmark and Sweden was a long process entailing e-mail 

correspondence and phone calls, which were essential in retrieving the data, specifically from 

Sweden. While the data collection turned out to be cumbersome, it is vital that this data be included 

in the thesis. The reason for this is that people sent on furlough would possibly have been unemployed 

if government subsidies had not been offered (and kept the job separation rate artificially low). Also, 

as furlough agreements were provided for the majority of 2020, it remains uncertain how firms and 

employees will manage the situation after the different compensation schemes are no longer offered. 

 

It is worth noting that a premise for receiving the Swedish furlough data was recognizing the fact that 

the data quality of this is relatively poor. That is, the numbers are initially estimated numbers and are 

not precise as the Danish data. 
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5.3.4 Background data 
In addition to the quantitative data collection, data on the countries’ government policies and 

trajectories in the pandemic were also gathered. This collection was based on different articles 

(through, e.g., Infomedia) and press conferences, which helped provide an overview of each country’s 

situation. The sources all passed a reliability check, and therefore, most of the external sources are 

from public authorities, respected news media, and well-accepted statistical databases. Moreover, 

each source was inspected with a critical mindset, and unreliable or questionable sources were 

excluded. 

 

Concerning theoretical contributions, a networks approach was used to gather highly ranked or 

current, trustworthy, and relevant research articles. To discover the pertinent literature, databases such 

as Scopus and Web of Science were used to make informed decisions in relation to data retrieval. The 

approach entailed a viewing of papers’ references and citations, making it possible to systematically 

gather research articles that were within the same field, and discover research articles which were 

highly classified. In relation to newer articles, it was deemphasized whether a given paper had a high 

number of citations, considering that very new papers are less likely to be cited extensively. For this 

reason, a contents approach was used to gather current research publications on the pandemic’s 

impact. Various analyses from banks (e.g., Nordea) or analyst agencies (e.g., Bisnode, Danmarks 

Statistik and SCB) were used to retrieve data that is relevant for the paper’s discussion on 

determinants of the unemployment impact. Lastly, OECD Data was used to gather data on the change 

in GDP throughout 2020, which was essential in modeling the theoretical shock. 

 

5.3.5 Reliability, Validity & Adequacy 
As mentioned above, it was highly prioritized that the data and sources used in the paper exhibit high 

reliability, thereby mitigating problems concerning bias (Carmines & Zeller, 1979). Still, as 

mentioned previously, several of the datasets are exposed to potential quality issues. This includes 

the fact that sample-based measures are entitled to statistical uncertainty and that other data 

(hereunder, the stock of furlough) is still preliminary and not yet definitively confirmed. Since the 

LFS is based on a representative sample, the reliability of this measure is likely not an issue. In 

relation to the stock of furlough, there is a potential risk that this measure does not exhibit perfect 

reliability, as the paper lacks evidence on the assembly of these estimates. Nevertheless, the risk of 

unreliability was kept in mind throughout the data collection process. Furthermore, any remaining 

suspicions are discussed above and will be kept in mind throughout the analysis. 
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Besides, as discussed by Carmines & Zeller (1979), it is essential that the data has a high degree of 

validity, meaning that the data accurately represents what it is intended to. Therefore, the data 

collection process filtered out data sources that were less relevant for this exact investigation, thereby 

relying only on the most recent and valuable data available. Some measures, such as the vacancy rate, 

might be measured through undependable techniques. Therefore, it is possible that this measure does 

not exemplify the exact aspect it is intended to. Conclusions will consequently not be drawn from this 

measure alone. Further, as will be discussed in the analysis, data concerning unemployment duration 

is outdated, making it invalid in accurately representing the current employment turnover. Therefore, 

this measure will be disregarded as an imperative source. 

 

Lastly, it is crucial to consider adequacy, as it is problematic to conclude on too little data. In this 

paper, many different data sources and unemployment measures were drawn on with the aim of 

gathering enough data to make a deliberate conclusion. Still, a significant weakness of this paper is 

that it only draws on data from two countries, making it difficult to conclude something definite about 

unemployment during a pandemic. Therefore, the conclusions in this paper are used to give an 

indication but cannot be a one-size-fits-all solution to deviate from any potential future 

unemployment impacts. 

 

Chapter 6 

6. Theoretical Analysis 
I will now present the theoretical part of the analysis. As mentioned previously, the impact on 

unemployment in Denmark and Sweden will first be investigated using the DMP model. 

 

6.1 Comparative statics 
Before presenting the impulse responses, the effect on unemployment of a shock to the economy will 

be explained theoretically. 

 

6.1.1 Shock to Productivity 
The COVID-19 pandemic can be modeled as a negative shock to productivity, 𝑦. When workers’ 

productivity decreases, the firms’ incentive to post vacancies shrinks, as hiring an additional worker 

is no longer as valuable. This effect is seen in Equation (18). As argued by Shimer (2005), a decrease 
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in productivity implicates a fall in workers’ wages, which mitigates the effect on vacancies and 

unemployment in the dynamic model. To mathematically derive the effect of a productivity shock, 

equations (18) and (15) are differentiated with respect to 𝑎, 𝐸 and productivity. The derivation of the 

comparative statics is shown in Appendix D. These indicate that a negative productivity shock 

decreases the incentive to post vacancies, leading to a negative impact on the labor market tightness, 

𝜃. This implies a lower job finding rate, 𝑎 and a lower employment rate, 𝐸.  

 

6.1.2 Shock to Job Separations 
Alternatively, the COVID-19 pandemic can be simulated as a positive shock to the job separation 

rate, 𝜆. When the exogenous job separation rate increases, a firm will be less willing to hire a worker, 

as there is higher uncertainty of a match vanishing. Due to this, firms will post fewer vacancies, which 

decreases the labor market tightness, 𝜃. A lower labor market tightness results in a decrease in the job 

finding rate, 𝑎, and thereby a decline in employment, 𝐸. Like above, the mathematical derivation of 

the comparative statics is provided in Appendix D. It is relevant to note that while an increase in the 

job separation rate initially disincentivizes firms to create vacancies, the decrease in vacancies puts a 

downward pressure on the wage. Furthermore, the increase in unemployment increases the vacancy 

filling rate. Thus, this will again incentivize vacancy creation, thereby reversing a decrease in the 

labor market tightness (Shimer, 2005). This effect is, however, only relevant in a dynamic model. 

 

Corresponding to the comparative statics, the COVID-19 pandemic resulted in a decrease in the labor 

market tightness, 𝜃. This is shown through the Beveridge Curve in Appendix N, where it is evident 

that the points move towards a combination of higher unemployment and fewer vacancies. Overall, 

this resembles the theoretical effect of a shock to productivity and job separations. 

 

As the general effects of shocks to productivity, 𝑦, and the job separation rate, 𝜆, have been 

introduced, I will now present impulse response functions that are created based on a steady-state 

analysis. These will be used to show the theoretical impact of COVID-19 on the unemployment rate 

in Denmark and Sweden. Thereafter, a dynamic model will be introduced to consider the dynamics 

of a real-world environment. 
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6.2 Impulse Response Functions 
Impulse response functions constructed based on the DMP model will now be composed. The 

calibrated parameters are shown in Table 2. As mentioned, the shocks to both productivity and the 

job separation rate are mirrored in the change in GDP. The change in unemployment is then calculated 

throughout 2020 based on the steady state equilibrium conditions. 

 

 
Figure 2: Real GDP Index 2020.  

Data retrieved from OECD Data (2021b). 

 
As shown in Figure 2, the economic activity in 2020 decreased dramatically in both Denmark and 

Sweden. Initially, it seems surprising that the economic activity was impacted more in Sweden than 

in Denmark, considering that Denmark’s government restrictions were more severe. Besides the fact 

that Sweden experienced a more considerable decline in GDP, the trajectory of the impact in the two 

countries appears similar. 

 

It is worth noting that the paper uses Q1-2020 as a GDP baseline and thus, the GDP change does not 

capture the first two weeks of the shock (as the pandemic “began” in mid-March in the Scandinavian 

countries). This must be seen as a drawback of the simulation. Further, it is worth noting that an 

assumption that the pandemic instead “began” in January of 2020 (i.e., using Q4-2019 as the baseline 

value or comparing the GDP year-on-year) would lead to an entirely different implication, such as 

those presented in Bougroug et al. (2021) and Nielsen (2021). While the GDP in Denmark declined 

from Q4-2019 to Q1-2020, the GDP in Sweden stayed relatively constant (OECD Data, 2021b). Thus, 

including this quarter in the analysis makes Sweden appear more successful, as they managed to 

mitigate the GDP impact altogether in this period. 
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While there are different opinions on the matter, I argue that using Q1-2020 as a baseline is most 

accurate. Looking at the impact on consumer spending (Appendix M) and unemployment inflow 

(Figure 11), it is apparent that the substantial effect in Scandinavia is not observed before March 

2020. Furthermore, exports increased in Sweden from Q4-2019 to Q1-2020, whereas the GDP was 

essentially unchanged (SCB, 2021). These findings make it questionable whether the effects of the 

pandemic had yet transpired in Scandinavia. For this reason, I argue that it is less reliable to depend 

on Q4-2019 as the GDP baseline value, as this captures effects between Q4-2019 and Q1-2020, which 

are likely independent of the pandemic. Conversely, the effects captured after Q1-2020 will 

undoubtedly be related to the consequences of COVID-19.  

 

Lastly, using Q1-2020 as a baseline corresponds to the paper’s empirical investigation, where the 

treatment date is set to March 13th, as this is the start date of the COVID-19 policies in Denmark. 

Nevertheless, it is vital to recognize that the results are highly dependent on individual assumptions, 

why concluding something definite about the labor market impact is challenging. 

 
The impact of the shock to real GDP on unemployment will now be scrutinized. 
 

6.2.1 Shock to Productivity 
An impulse response is constructed through a steady-state analysis based on the GDP decline in each 

country. As shown in Figure 3, the theoretical model suggests a similar labor market impact in 

Denmark and Sweden. However, in accordance with the higher effect on GDP, the labor market 

impact in Sweden is larger. 
 

 
Figure 3: Impulse Response of  Shock to Productivity. 
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As argued above, the difference in impact on unemployment is partly attributed to the difference in 

the size of the productivity shock. Furthermore, as Sweden has a lower matching productivity, 𝑘, this 

entails that the unemployment outflow is lower than in Denmark. For this reason, a productivity shock 

has a higher impact on unemployment in Sweden. The fact that Sweden has a lower job separation 

rate, 𝜆, means that the impact is somewhat alleviated compared to Denmark. However, as the 

difference in this parameter’s calibration is relatively minimal, the matching productivity, 𝑘, 

ultimately has a more significant effect. 

 

The differences in the calibrated values for the matching productivity, 𝑘, and job separation rate, 𝜆, 

are attributed to the fact that Denmark has a higher employee turnover. This makes sense, considering 

that flexicurity entails easier hiring and firing of workers. As mentioned above, the fact that there are 

generally more match separations in Denmark does not amplify the shock significantly. Instead, 

having a low matching productivity and a severe productivity shock results in an impact on the labor 

market in Sweden that is higher than in Denmark. 

 

As shown in Appendix E, the job finding rates and the vacancy filling rates are higher in Denmark 

than in Sweden. In the initial steady state, Denmark has an unemployment duration of around four 

and a half months, whereas Sweden has an unemployment duration of slightly above nine months. 

Similarly, the model estimates that it takes approximately three months to fill a vacancy in Denmark 

and six months in Sweden. After the shock to productivity, the job finding rate decreases, and the 

vacancy filling rate increases in both countries. The precise theoretical effects on each endogenous 

parameter throughout the shock are shown in Appendix E. 

 

Comparing the model’s findings with empirical data, it becomes evident that the two do not 

correspond. According to Hobijn & Sahin (2007), the average unemployment duration is around ten 

months in Denmark and four and a half months in Sweden. This would, however, imply that Denmark 

has a high inflow to unemployment but a low outflow, leading to a high counterfactual unemployment 

rate. The mismatch can be explained by the fact that the data gathered by Hobijn & Sahin (2007) is 

from the 1980s and 1990s, where the unemployment rate in Denmark was higher than in Sweden 

(OECD Data, 2021a). This results in data that is not valid for this investigation. Thus, it is fair to 

assume that the present unemployment duration is relatively lower in Denmark, as indicated by the 

DMP model. 
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Overall, the paper argues that the DMP model can capture the most significant effects on the job 

finding and vacancy filling rates. It is, however, difficult to validate how precise these measures are 

compared to empirics, as the available sources are based on outdated records. Therefore, the 

calibrations’ primary aim was to match the empiric steady state unemployment rate and the size of 

the GDP shock, which likely came at the expense of precise job finding and vacancy filling rates. 

 

6.2.2 Shock to Job Separations 
To model the impact as a shock to the exogenous job separation rate, 𝜆, the model is again constructed 

through a steady-state analysis based on the real GDP change. 

 

 
Figure 4: Impulse Response of  Shock to Job Separations. 

 
As seen in Figure 4, the shock to the job separation rate results in a much more amplified reaction 

than the previous impulse response. While the two models agree that the shock has a more significant 

effect on unemployment in Sweden, this model implies a similar impact at the beginning of the 

pandemic, after which the difference in impact between the countries is more pronounced. 

 

To explain the difference in the effect on the labor market in the two countries, it is again noted that 

the shock to Sweden is more prominent, as the GDP decrease was more severe in this country. 

Therefore, this leads to a higher unemployment impact. As Denmark has a higher separation rate, 𝜆, 

in the initial steady state, this parameter stays highest in Denmark throughout the shock. However, 

the impact on Denmark’s labor market is less severe, as the willingness to post vacancies is kept high 

by the matching productivity parameter, 𝑘. Furthermore, as 𝑦 was calibrated to be higher in Sweden, 
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this entails a lower employment rate for a given GDP level. Therefore, this parameter intensifies the 

shock to unemployment in Sweden. 

 

The model estimates job finding rates and vacancy filling rates similar to those of the previous model. 

The estimates of all endogenous variables are provided in Appendix E. 

 

6.2.3 Concerns with the Theoretical Model 
As the DMP model used as a basis for the impulse response functions is used in its simplest form, 

several issues can be raised in relation to depicting reality. Therefore, it is likely that the impact on 

unemployment in the model does not match the empirical data. 

 

First of all, the model assumes an exogenous job separation rate, 𝜆. This means that the split of a 

match occurs without the decision of the worker or the firm. In the model, this implicates that firms 

with a higher job separation rate will be more reluctant to post vacancies because having a filled job 

results in a high uncertainty of a potential match separation. As mentioned previously, the job 

separation rate, 𝜆, was calibrated to be higher in Denmark to capture the lower employment duration. 

However, this calibration suggests that firms in Denmark are less willing to post vacancies. In reality, 

flexicurity entails that both hiring and firing workers is easier, meaning that Danish firms are likely 

more inclined to post vacancies than in Sweden. Therefore, this is an issue with the simplified version 

of the DMP model, as it is not able capture this distinction. 

 

Furthermore, in the case of the pandemic, the job separation rate has been influenced by the 

government in an attempt to keep the job separation rate low. As shown earlier, this was done through 

wage compensation. Furthermore, the government has offered additional subsidies, which have 

potentially mitigated firms from going bankrupt, thereby keeping workers from losing their jobs. The 

fact these interventions are not accounted for in the model might imply that the unemployment rate 

was impacted differently. For one thing, the GDP proxy is likely not successful in depicting the 

unemployment impact, as the artificially low job separation rate possibly kept the impact on 

unemployment down. As there were more substantial subsidies in Denmark, this would imply that a 

shock to GDP would be less influential in this country. This could likely explain an overestimation 

in the model of the impact on the labor market. 
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Another flaw of the model is that the calibration of parameters was kept relatively simple. It could be 

argued that during the pandemic, the calibrated parameter for unemployment benefits, 𝑏, should have 

been tuned. The reason for this is that many workers were sent on furlough and thereby were given 

work compensation. Additionally, the unemployment insurance was increased in Sweden during the 

pandemic, such that the unemployed got a higher rate in the first 100 days of unemployment 

(Regeringskansliet, 2020). Considering that there is no accurate measure for the number of people 

receiving this benefit and as the parameter, 𝑏, captures many other factors such as leisure, it would 

not be justified to tune this parameter accurately. Instead, the model is simplified to only tuning the 

shocks to 𝑦 and 𝜆. 

 

Lastly, the model used is static, meaning that it does not account for the dynamics of reality. The 

model assumes that the market immediately reaches a new steady state, which could be problematic 

in accurately representing empirics. Furthermore, the model assumes a persistent shock, whereas a 

dynamic model would consider that the shock is temporary. Also, the impulse responses only depict 

the first four quarters, meaning that there is no way of determining when the countries will be back 

to the pre-COVID-19 level. Although the model has some weaknesses, it has likely still been 

successful in explaining the overall impact. To conclude whether this is the case, the results of the 

impulse responses will be compared with the empiric data. 

 

6.2.4 Comparing with Empirics 
The theoretical impact on unemployment will now be compared to empiric data. Looking at empirics, 

it is concluded that the impulse response function with a productivity shock captures the overall 

impact on unemployment relatively well. It is, however, concluded that the impulse response function 

depicts a more immediate shock to unemployment than what is seen in empirics. The model in Figure 

3 shows an unemployment increase of around 1.4 percentage points for Denmark and 1.9 percentage 

points for Sweden between Q1 and Q2. In contrast, this effect was not seen until Q3 in empirics. This 

is attributed to the fact that the model assumes an economy that immediately reaches a new steady 

state, whereas, in reality, it will take time for the market to adjust to the change in productivity. 
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Figure 5: Empiric Impact on Unemployment.   

Data retrieved from OECD Data (2021a). 
 

Concerning the model that simulates a shock to the job separation rate, the paper finds that this model 

overestimates the impact on unemployment. The impulse response suggested an increase of around 

6-8 percentage points for each of the two countries (Figure 4), whereas the actual effect is just around 

1-2 percentage points at the peak (Figure 5). Thus, it seems that the productivity, 𝑦, can explain more 

of the impact on unemployment than the job separation rate, 𝜆, as this provides more precise 

estimates. The model in Figure 4 further entails the same problems mentioned above, as the effect is 

too immediate compared with empirics. 

 

6.2.5 Shock to Productivity & Job Separations 
To obtain a DMP model that resembles reality more precisely, this thesis aims to construct a static 

model with a simultaneous shock to productivity and job separations. As discussed above, it seems 

that the shock to productivity can explain and capture more of the change than the shock to the job 

separation rate. Therefore, the new model assumes an immediate shock to productivity and introduces 

a job separation shock later in the model. This will delay the steady state effect, thereby imitating 

reality more precisely.  

 

The model assumes that the shock to productivity accounts for half of the shock to GDP and that the 

shock to the job separation rate accounts for a sixth of the shock. This then entails that the furlough 

schemes and subsidies absorb the last third of the shock to GDP, thereby not directly impacting the 

unemployment rate. This assumption is based on the fact that job separations in Denmark were 

successfully kept low during the pandemic (Bennedsen, Larsen, Schmutte, & Scur, 2020). For 

Sweden, the shock to job separations instead accounts for one-fifth, thereby accounting for the fact 
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that the subsidies in Sweden likely did not absorb as many job separations as in Denmark. This is 

based on the finding that bankruptcies in Denmark were kept lower than in Sweden compared to 2019 

(Lønstrup, 2020; Bisnode, 2021a; Bisnode, 2021b). 

 

Comparing Figure 5 with Figure 6, the thesis concludes that the model with a shock to both 

productivity and job separations, where the effect on the latter is delayed, captures the impact on 

unemployment more precisely than the previous models. For one thing, the effect is now less 

amplified, as the new model accounts for the fact that the government kept the job separation effect 

low. Furthermore, the model indicates that the impact does not die out until Q4. Still, the model is a 

static model, why it still has several of the flaws discussed previously. For one thing, the model 

underestimates the effect in some of the periods – specifically in Q3 for Denmark and Q4 for Sweden. 

For this reason, a dynamic model will now be constructed to compare the outputs. 

 

 
Figure 6: Impulse Response of Shock to Productivity and Job Separations. 

 
6.2.6 Dynamic Model 
To account for the weakness that the above models are static, a dynamic impulse response function 

is created through a linear approximation using Dynare. The model uses identical calibrations as the 

static models and assumes a shock to productivity. The size of the shock is assumed to be 0.1 standard 

deviations for both countries, thereby not accounting for the difference in the size of the GDP shock. 

Further, the model is based on the DMP version in discrete time, which is presented in Appendix F. 

Oppositely, the models shown above were based on an assumption of continuous time. 
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Figure 7: Dynamic Impulse Response Function of Shock to Productivity (Dynare Output). 

 

Overall, the model composed through Dynare leads to the same conclusion as the models coded in 

Excel, as well as the comparative statics derived in Appendix D. A shock to productivity results in 

an increase in unemployment, a decrease in the job finding rate, and an increase in the vacancy filling 

rate. Furthermore, the model agrees that Sweden’s unemployment impact is more considerable, even 

when assuming that the productivity shock was identical in Denmark and Sweden. This confirms that 

at least a part of the difference in unemployment impact is not due to the shock itself but is also 

explained by the difference in the parameters, 𝑘, and 𝜆, as discussed previously. The Dynare output 

is shown in Appendix G, where the dynamics of all endogenous parameters are revealed. Similarly, 

the Dynare code is provided in Appendix H. 

 

As indicated by Shimer (2005), it seems that the shock in the dynamic DMP model is quite condensed 

compared to the actual unemployment impact. Figure 7 suggests that a 10% decrease in productivity 

results in an unemployment increase of 0.4 to 0.65 percentage points. In reality, as shown in Figure 

5, the impact was about three times as large. Furthermore, the model suggests that the economy will 

be back to the pre-COVID-19 level in around 22 years, which seems highly unlikely. The estimate 

by Bernstein et al. (2020) presented earlier is more realistic, also for European countries.  

 

The result can be attributed to the equation added in the Dynare coding (Appendix H, line 38) to 

explain how 𝑦 evolves. If the steady state’s weight was set to a higher proportion (i.e., a lower shock 

persistence), then the effect in the model would decline faster. This would, however, result in a trade-

off as the effect of the shock would be less severe, meaning that the labor market impact would be 

even farther from empirical evidence than in the model presented above. An example of this is 

provided in Appendix I, where the effect dies out much faster and more realistically, but which then 

Denmark Sweden 
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compromises an impact on unemployment that is much too small. Overall, the models above are used 

to compare the two countries, whereas the implications of the size and length of the shock should be 

recognized as relatively imprecise, due to the high and improbable shock persistence. 

 

I leave the theoretical effect of a dynamic shock to the job separation rate for further research. To 

compose such a model, a discrete version of the DMP model (Appendix F) should be coded in Dynare, 

which then composes the appertaining impulse responses. Like concluded by Shimer (2005), the 

dynamic model with a shock to job separations results in a labor market tightness that is essentially 

unchanged, meaning that the model does explain not reality very precisely. As shown in Appendix 

N, the empirical Beveridge Curve presents a labor market tightness that changes as response to the 

COVID-19 shock, why a theoretical model with no volatility in the labor market tightness would not 

succeed in explaining the empirical effects. 

 

6.3 Sub-Conclusion on Theoretical Findings 
Overall, the theoretical analysis concludes that the unemployment impact during the pandemic was 

most severe in Sweden. By working with the Diamond-Mortensen-Pissarides model, I have ultimately 

learned that the difference in unemployment is attributed to three different factors: (i) the shock to 

GDP was more significant in Sweden, (ii) the subsidies in Sweden did not absorb as much of the 

shock to unemployment, and (iii) the difference in calibrated parameters (i.e., 𝑘) amplified the impact 

on unemployment in Sweden, as confirmed by the dynamic model. The first two points indicate that 

Sweden’s approach might have been less optimal compared to Denmark. In contrast, the last point 

suggests that the Sweden’s initial position generally magnified the impact on the labor market. It is 

worth noting that the decrease in GDP cannot fully be accredited to the COVID-19 policies, as the 

decrease could have been influenced by other factors throughout the pandemic. This effect will be 

discussed in chapter 8. 

 

Chapter 7 

7. Empirical Analysis 
As the theoretical idea behind the impact of the COVID-19 shock on the labor market has been 

presented, I will now conduct an empirical analysis to challenge the theoretical indication. By 
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combining different analytical approaches, it will be clear whether the unemployment impact during 

the pandemic was more severe in one country. Furthermore, as the theoretical and empirical analyses 

draw on different perspectives and different data sources, it is valuable to incorporate both approaches 

in the analysis to be able to make a deliberate inference about unemployment during a pandemic 

recession. 

 

7.1 Empirical Observations 
Before presenting the DiD regression results, a general overview will be given to the unemployment 

in each country to provide a comparison with initial and intuitive justifications. 

 

7.1.1 Unemployment Rate 
Prior to the pandemic, the unemployment rate was 4.9% in Denmark and 7.2% in Sweden (OECD 

Data, 2021a). Before accounting for the pandemic, it was expected that Denmark’s unemployment 

rate would decrease around 0.2 percentage points (European Commission, 2019). In contrast, the 

unemployment rate in Sweden was expected to increase by 0.2 percentage points 

(Arbetsförmedlingen, 2019). Once the pandemic hit, these expectations were quickly demolished. By 

the end of 2020, the unemployment rate in Denmark had increased by 0.9 percentage points to 5.8%, 

whereas the unemployment rate in Sweden had risen by 1.5 percentage points, thereby ending at a 

rate of 8.7%. As seen in Figure 8, both countries experienced a more considerable temporary increase 

in the summer of 2020. Still, they managed to decrease the unemployment level to some extent in the 

second half of the year. 
 

 
Figure 8: Unemployment Rate Before and During the COVID-19 Pandemic. 

Data retrieved from OECD Data (2021a). 
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7.1.2 Weekly Unemployment Inflow 
While the change in the unemployment rate throughout the year gives an overall indication of each 

country’s situation, looking at the number of unemployed per 100,000 inhabitants provides a better 

overview of the splits in matches during the crisis compared to previous years. 

 

Figure 9 shows that Denmark has a prominent peak following the lockdown measures initiated in the 

spring of 2020 (week 11). However, after around five weeks, the number of new weekly unemployed 

returns to the same trend as seen in the 2015-2019 average with only minor peaks. 
 

 
Figure 9: Weekly Unemployment Inflow in Denmark (per 100,000 population). 

Data retrieved from Danmarks Statistik (2021a). 
 
In Sweden, the peak in the spring of 2020 is much smaller than in Denmark, with around 250 

unemployed per 100,000 inhabitants in week 14. 
 

 
Figure 10: Weekly Unemployment Inflow in Sweden (per 100,000 population). 

Data retrieved from Arbetsförmedlingen (2021). 
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Unemployment in Sweden is, however, above the 2019 trend until around week 30. Thus, the number 

of match separations in Sweden seems to be less severe at the start of the pandemic but takes longer 

to reach the same weekly level as the previous year. 

 

Overall, the analysis indicates that the weekly unemployment inflow has increased more in Sweden 

than in Denmark. By taking the average of the weekly unemployment inflow before the pandemic, it 

is concluded that this average has risen by 8.48% in Denmark. In contrast, the average unemployment 

inflow in Sweden has increased by 42.72%. It is, however, essential to note that the figures do not 

account for the number of new matches in the period, why the data cannot be used to deduce the exact 

impact on the total unemployment level. 

 

It is worth mentioning that the unemployment inflow is generally higher in Denmark, also prior to 

the pandemic (see Figure 11). Drawing on the theoretical framework, this corresponds to Denmark 

having a higher job separation rate, 𝜆. As discussed above, Denmark has succeeded in keeping its 

unemployment rate relatively low despite this inflow. This is attributed to Denmark’s relatively high 

matching productivity, 𝑘, which likely stems from the fact that Denmark is effective in activating the 

unemployed to alleviate high degrees of structural unemployment (Bjørsted, 2015). According to 

Bjørsted & Olsen (2021), Denmark has succeeded in reemploying a large part of workers (36.4%) 

who were laid off as a consequence of COVID-19 in Q2-2020. 

 
Figure 11: Weekly Unemployment Inflow in Denmark and Sweden (per 100,000 population). 

Data retrieved from Danmarks Statistik (2021a) and Arbetsförmedlingen (2021). 
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7.1.3 Weekly Furlough Stock 
Besides the direct impact on unemployment, it is vital to consider the number of furloughed in each 

country. Figures 12 and 13 conclude that the weekly stock of furlough was highest in Sweden per 

100,000 population for the majority of 2020. As mentioned previously, this measure accounts for the 

fact that workers in Sweden were only sent on part-time furlough, and thus, the number of people on 

furlough were calculated in full-time equivalents. 

 

The result indicates that the work compensation in Sweden was used more intensively, which could 

imply that the furlough scheme in Sweden was more successful in saving jobs. However, this could 

also indicate that the economy in Sweden was hit harder than in Denmark. Thus, if Sweden had not 

introduced wage compensation, the unemployment impact might have been relatively more severe. 

As mentioned previously, the introduction of furloughs in both countries can be seen as an attempt 

by the respective governments to keep matches intact during the pandemic and thereby keep the job 

separation rate, 𝜆, low. By sending workers on furlough, the match temporarily dissolves but is not 

permanently destructed, as seen with the unemployment inflow. 

 

In Denmark, the first employees were sent on furlough in week 11 of 2020. Figure 12 indicates that 

the number of furloughed was kept high until around week 28, whereafter the stock of furloughed 

decreased to less than half. Looking at the weekly unemployment inflow for comparison, it seems 

that there is a peak around the same period, which could indicate that part of the outflow from 

furlough resulted in inflow to unemployment. The other significant decrease in the stock, seen around 

week 36, also corresponds to a spike in the weekly unemployment inflow in Figure 9. 
 

 
Figure 12: Weekly Stock of Furlough in Denmark (per 100,000 population). 

Data retrieved from Erhvervsstyrelsen (2021). 
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For Sweden, the first inflow to furlough was in week 12 of 2020, just a week after the first furloughed 

in Denmark. Based on the assumption that the average furloughed in Sweden had a reduction in 

working hours of 60%, the figures conclude that Denmark had a higher proportion of furloughed 

individuals until around week 25. Thereafter, the number of furloughed individuals in Sweden was 

higher, as the terms to apply for wage compensation in Denmark changed. Overall, the average 

number of furloughed is a bit higher in Sweden than in Denmark. As mentioned previously, the data 

is susceptible to the assumption of the average reduction in working hours in Sweden. As shown in 

Appendix L, the situation looks quite different when assuming an average working hour reduction in 

Sweden of, e.g., 35%. 

 
Figure 13: Weekly Stock of Furlough (FTE) in Sweden (per 100,000 population). 

Data retrieved from Tillväxtverket (personal correspondence). 
 
7.2 Difference-in-Differences Regressions 
To identify whether there is a significant difference in unemployment impact during the pandemic, 

three simple DiD regressions will be estimated. The three regressions will consider the weekly 

unemployment inflow, the monthly unemployment rate, and the weekly furlough stock, respectively, 

to capture different aspects of the labor market. The coding of the DiD regressions is provided in 

Appendix K. 

 

The descriptive statistics used for inputs in the regression models are shown below. The pre-treatment 

period in the weekly data ranges from week 11 in 2019 to week 10 in 2020, whereas the post-treatment 

ranges from week 11 to week 53 in 2020. Correspondingly, the pre-treatment period in the monthly 

data entails March 2019 to February 2020, whereas the post-treatment period starts in March 2020 

and ends in December 2020. 
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Variable Denmark Sweden 
Weekly unemployment inflow (per 100,000 population)     
Pre-treatment average 139.51 75.40 
Post-treatment average 151.34 109.12 
Monthly unemployment rate (in percent)     
Pre-treatment average 4.99% 6.94% 
Post-treatment average 5.72% 8.49% 
Weekly furlough stock (per 100,000 population)     
Pre-treatment average 0 0 
Post-treatment average 1536.88 1675.74 

Table 3: Descriptive Statistics of Regression Inputs. 

 
7.2.1 Testing for Parallel Trends 
As mentioned in section 5.2, one of the most crucial assumptions for a DiD model is that the treatment 

and control groups have a parallel trend. That is, if treatment had not taken place, the unemployment 

would have evolved parallelly in Denmark and Sweden. The assumption can be assessed in several 

different ways, hereunder graphical interpretation and a t-test. Both of these techniques use the pre-

treatment data to evaluate the trend in each country. 

 

To assess the common trend graphically, the unemployment measures are plotted over one year for 

Denmark and Sweden. A linear trendline is then added to the data points for each country, which 

presents the trend in unemployment. 
 

Figure 14: Pre-treatment Trend in Weekly Unemployment Inflow & Monthly Unemployment Rate. 

 
The visual assessment shown in Figure 14 indicates a clear parallel trend between Denmark and 

Sweden in the weekly unemployment inflow.  Oppositely, the figure suggests that the trend in the 
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monthly unemployment rate might be different. Whereas the Swedish unemployment rate has had a 

positive trend pre-treatment, it seems that the slope for Denmark is slightly negative. However, as the 

graphical representation makes it difficult to conclude whether the difference in slope is significant, 

the assumption is further examined through a hypothesis test. 

 

Based on the calculations shown in Appendix J, it is concluded that both the monthly unemployment 

rate and the weekly unemployment inflow exhibit a parallel trend between the two countries. For the 

weekly unemployment inflow, the p-value is 0.705, meaning that the null hypothesis that there is no 

difference between the two slopes cannot be rejected. Thus, the difference between the lines is not 

statistically significant, and it is fair to assume that the parallel trend requirement is fulfilled. The p-

value for the hypothesis test on the monthly unemployment rate is 0.107, and thus, the difference 

between the slopes is close to being significant at the 10% level. Therefore, there is a higher risk of 

violating the parallel trends assumption in this model than in the weekly unemployment inflow model. 

 

Concerning the weekly furlough stock, a test for a common trend is not necessary, as neither Denmark 

nor Sweden offered this type of wage compensation prior to the pandemic. Therefore, it is inevitable 

that the two would have exhibited a parallel trend of 0. 

 

7.2.2 DiD: Weekly Unemployment Inflow 
A DiD regression is conducted for the weekly unemployment inflow. The regression model is 

presented in the methods section, whereas the results are shown below. Robust standard errors 

are used to assure that the standard error estimates are unbiased in the case of potential 

heteroscedasticity. 

 
Table 4: Regression Output – DiD on Weekly Unemployment Inflow. 
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As shown in Table 4, the model exhibits a treatment effect of -21.889, which is significant at the 10% 

level. Based on the parallel trends assumption, this infers that if Sweden had imposed the same 

policies as Denmark, the increase in their weekly unemployment inflow would be diminished by 

around 22 people in the post-treatment period. Hence, the outcome suggests that Denmark’s COVID-

19 policies were superior to Sweden’s. The country dummy shows the difference in weekly 

unemployment between the two countries before the treatment. Thus, it is seen that the average 

weekly unemployment inflow was 64.1 units higher in Denmark than in Sweden pre-treatment. The 

time dummy shows the difference between pre- and post-treatment for the control group, meaning 

that the average weekly unemployment inflow in Sweden increased by 33.7 people. 

 

It is important to remember that Denmark’s and Sweden’s pre-treatment data differ, as conforming 

data was not available. Due to this drawback of the model, it is concluded that the exact prediction of                 

-21.889 might not be precise. Still, the result suggests that treatment was optimal from a labor market 

perspective in the medium term. Appendix O shows a counterfactual of the weekly unemployment 

inflow in Denmark, had the country not selected treatment. Further, it shows the change in weekly 

unemployment inflow in both countries from pre- to post- treatment. 

 

As mentioned in the literature review, Juranek et al. (2020) find that the impact on unemployment 

was more severe in Denmark than in Sweden, looking at data up until week 21 of 2020. This 

corresponds to Figure 11, where the initial peak of weekly unemployment inflow is more extreme in 

Denmark than in Sweden. However, looking at data for the entire year of 2020, this paper finds that 

Denmark ultimately outperformed Sweden, as they managed to alleviate the consequence on 

unemployment overall. Thus, the findings contribute to the current literature by concluding on the 

effect in the longer term. The result corresponds to the initial observation that Denmark returns to its 

pre-COVID-19 trend faster than Sweden (see Figure 9) and thereby, mitigates the consequence on 

unemployment in the longer term. 

 

It is worth noting that the theoretical section did not capture the effect in the very short term, as it 

deals with quarterly data and thus, cannot capture weekly effects. Furthermore, the theoretical 

simulation assumes a shock to GDP in Q2, meaning that week 11 and 12 of the shock are not 

accounted for. For this reason, the insinuation that the very short-term effect was more severe in 

Denmark is not present in the theoretical simulation. However, considering that this paper aims to 
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conclude the effect of the entire year, it is argued that this is not a significant concern but is, 

nevertheless, something to keep in mind. 

 

7.2.3 DiD: Monthly Unemployment Rate 
The regression output using the monthly unemployment rate is shown in Table 5. This concludes a 

treatment effect that is negative and significant at the 5% level. The interpretation is that the increase 

in Sweden’s unemployment rate would have been lessened by 0.8 percentage points, if the country 

had followed the same COVID-19 policies as Denmark. Thus, the results indicate that ‘treatment’ 

was more successful in mitigating the labor market impact than no treatment. Like explained above, 

the country dummy infers the average difference in unemployment between Denmark and Sweden 

before the pandemic. Similarly, the time dummy shows the difference between pre- and post-

treatment for the control group, inferring that the unemployment rate in Sweden increased by 1.5 

percentage points on average. 
 

 
Table 5: Regression Output – DiD on Monthly Unemployment Rate. 

 
Appendix O shows the change in the monthly unemployment rate for the treatment- and control 

groups, and the counterfactual from pre-treatment to post-treatment. 

 
Overall, the results of the regression indicate the same conclusion as the regression on weekly 

unemployment inflow. The treatment effect is negative, meaning that Denmark’s choice of more 

severe lockdowns and excessive subsidies resulted in a dampened impact on the unemployment rate. 

This falsifies the initial hypothesis. It does, however, correspond well with the findings of the 

theoretical section. Furthermore, the suggestion that imposing restrictions impacted the labor market 

positively corresponds to the findings by Correia et al. (2020). Oppositely, the results differ from the 
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findings by Juranek et al. (2020), Kong & Prinz (2020) and Lin & Meissner (2020), who all concluded 

that restrictions either caused a negative impact on the labor market or that there was no significant 

impact of imposing restrictions in the short term. Thus, the findings above are interesting, as these 

suggest that there are opposing effects of each approach, depending on the time frame considered. 

 
Again, it is relevant to note that attributing the treatment effect to the choice of government policies 

is highly dependent on the parallel trends assumption. As shown previously, the assumption of a 

parallel trend in the monthly unemployment rate was diffident. Furthermore, as discussed in the 

methods section, there is no certainty that Denmark and Sweden would have continued to follow the 

same trend after treatment, even with identical COVID-19 policies. Consequently, the regression 

results can only be used to give a weak indication of the treatment effect. 

 
7.2.4 DiD: Weekly Furlough Stock 
To conduct a DiD regression on the weekly furlough stock, the paper takes on a similar approach as 

Juranek et al. (2020). Assuming that each furloughed person accounts for the same in Denmark and 

Sweden would lead to a bias in the results, as Sweden allows for part-time furloughs. For this reason, 

the number of furloughed is adjusted to account for the permitted reduction in working hours per 

employee. 
 

 
Table 6: Regression Output – DiD on Weekly Furlough Stock (60%). 

 
Based on the assumption that an average furlough in Sweden results in a working hour reduction of 

60%, it is concluded that the treatment effect is negative and insignificant. Hence, a conclusion cannot 

be drawn with any certainty. Still, the result weakly suggests that the average number of people on 

furlough has been lower in Denmark than in Sweden. Nevertheless, the result is highly dependent on 

the assumption of the average working hour reduction in Sweden. As the assumption possibly 
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overestimates the number of full-time furloughs, this likely results in a treatment effect that is biased 

downwards. 

 

The interpretation of the treatment effect is twofold. First of all, having many furloughed individuals 

can implicate that a country was hit harder by the pandemic. Like with the previous regression 

outputs, this would mean that Denmark was most successful, as the treatment effect is negative, 

implicating that the average number of people on furlough was lower than in Sweden. It could be 

argued that the people on furlough would essentially have been unemployed if there was no work 

compensation. Thus, the interpretation is that the pandemic has hit Sweden harder, as the average 

full-time equivalent furloughs per 100,000 population is higher than in Denmark. 

 

Oppositely, a high number of furloughed could indicate that the government was more successful in 

saving jobs, ultimately leading to a lower impact on unemployment. Thus, this could implicate that 

Denmark was, in fact, not as successful in its wage compensation as conjectured. As mentioned 

previously, Denmark did not offer wage compensation between August and November, which draws 

down the average furlough stock. Yet, the weekly furlough stock might not be an ideal measure to 

conclude on the success of each wage compensation scheme, as it is not able to capture the number 

of individuals on furlough. Therefore, using the weekly inflow to furlough would have been more 

optimal, as this would make the results directly comparable with the weekly inflow to unemployment. 

 

A robustness check has been conducted in Appendix L, which makes it evident that the results above 

are susceptible to the assumption of the reduction in working hours in Sweden. Assuming an average 

decrease in working hours of the maximum limit (60%-80%) and 35%, respectively, the paper 

concludes that the treatment effect can be either insignificant and negative or significant and positive. 

Thus, it is worth noting that this part of the analysis is sensitive to an assumption behind the 

calculation of full-time equivalents, why no robust results can be drawn from this regression. For this 

reason, the regression on the weekly stock of furlough should be held up against the two previous 

regressions to conclude something definite. 
 

7.3 Sub-Conclusion on Empirical Findings 
Overall, the empirical analysis concludes that the unemployment impact was more notable in Sweden 

than in Denmark during 2020. Through DiD regressions on the weekly unemployment inflow and the 
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monthly unemployment rate, I found treatment effects that were significant and negative. This 

indicates that Denmark’s ‘treatment’ was most optimal, thereby suggesting that an approach with 

severe restrictions and subsidies was ideal from a labor market perspective. The empirical findings 

resemble the theoretical conclusion well, as both agree that the shock to the Swedish labor market 

was most critical. 

 

Although a naïve approach to the empirical analysis concludes that Denmark’s approach to the 

pandemic was optimal, the paper argues that the assumption of a parallel trend cannot be fully 

confirmed, as there is no certainty about the counterfactual change in unemployment after the shock. 

This implicates that the treatment effect might not successfully isolate the impact of the COVID-19 

policies. Consequently, the empirical analysis simply concludes that unemployment during 2020 was 

impacted significantly more in Sweden than in Denmark, whereas the theoretical analysis and the 

discussion below will determine which factors the variation (and thereby, the ‘treatment’ effect) can 

be attributed to. The theoretical analysis indicated that the initial differences between Denmark and 

Sweden, hereunder the matching productivity, 𝑘, and the job separation rate, 𝜆, could be partly 

responsible for the difference in unemployment impact. Furthermore, the paper argues that the 

difference in the GDP shock (seen in the theoretical analysis) might implicate features that are both 

dependent and independent of the COVID-19 policies imposed domestically.  

 

Chapter 8 

8. Discussion 

The analysis concluded that the COVID-19 pandemic impacted the labor market in both Denmark 

and Sweden quite severely. Ultimately, the paper found that Denmark was able to keep the impact of 

the pandemic to unemployment lower than Sweden. This was seen in the theoretical investigation, 

where the shock to productivity and job separations was more severe in Sweden, thereby leading to 

a higher labor market impact. Further, the empirical DiD regressions concluded that the treatment 

effect was significant and negative, indicating that the ‘treatment’ imposed by the Danish government 

was optimal from a labor market perspective. This goes against the initial hypothesis that a lockdown 

would result in a more considerable shock to the economy and a higher negative impact on the labor 

market. 
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Still, as discussed previously, it remains unknown whether the labor market impact in each country 

was already destined, irrespective of the policies implemented domestically. This section aims to 

discuss the extent to which the difference in labor market impact can be attributed to COVID-19 

policies, thereby discovering other possible drivers of the difference. Overall, there are two primary 

components in the investigation. One is to figure out which factors have implicated the larger shock 

to GDP in Sweden. The second is to examine which other features, hereunder subsidies and 

fundamental country differences, have mitigated the impact of the GDP shock on unemployment. 

While there are countless probable determinants of the labor market impact, I aim to discuss those 

that I find most significant and relevant in potentially explicating the discrepancy in the 

unemployment impact throughout 2020. 

 

8.1 Determinants of Labor Market Impact 
8.1.1 Restrictions  
As mentioned throughout this paper, one of the significant differences between Denmark and Sweden 

during the pandemic has been government restrictions. These were presented in section 3.1, where 

the paper concluded that Denmark imposed severe restrictions, whereas the restrictions on economic 

activity in Sweden were limited. For this reason, a hypothesis was drawn up, which alleged that the 

labor market impact would be higher in Denmark. 

 

Intuitively, it makes sense that when society is shut down, and people have fewer places to spend 

money, economic activity recedes. Still, as seen in the theoretical section, the GDP in Sweden was 

reduced more than in Denmark, despite Sweden having fewer restrictions and no closings of 

restaurants and stores. Concluding from both the theoretical and the empirical analysis, this also 

meant that Sweden’s unemployment increased more than Denmark’s. The question remains whether 

this gives rise to the conclusion that imposing restrictions proved to be an optimal approach or 

whether the effect on GDP is attributed to other factors. 

 

Drawing on Andersen et al. (2020), it is concluded that the initial impact on spending was quite 

similar in Denmark and Sweden, thus implicating that the decline in spending was mainly due to the 

virus itself and was, to some extent, independent of government restrictions.  According to Dhaval 

Joshi, an investment strategist at BCA Research, a similar decrease in consumption can be attributed 

to the fact that “in a pandemic, most people will change their behavior to avoid catching the virus. 

The cautious behavior is voluntary, irrespective of whether there is no lockdown, as in Sweden, or 
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there is a lockdown, as in Denmark” (Goldstein, 2020). Cekov, Pedersen, Isaksson & Koivu (2020) 

agree with Andersen et al. (2020) on the effect on consumption in the short term. However, they 

further conclude that spending in Denmark increased more rapidly than in Sweden, thereby 

suggesting that severe restrictions could “have led to a quicker normalization of consumer behavior” 

in the longer term (Cekov et al., 2020). The indication that countries with more stringent restrictions 

can recover faster resembles the findings of the effect of the 1918 Flu presented earlier (Correia et 

al., 2020). 

 

Consumer spending for both countries throughout 2020 is presented in Figure 15. A more detailed 

graph is provided in Appendix M. 
 

 
Figure 15: Consumer Spending in 2020. 

Data retrieved from Danmarks Statistik (2021b) and SCB (2021). 
 

While it may seem counterintuitive, the data indicates that Denmark’s COVID-19 policies have 

resulted in a dampened negative impact on consumer spending. Consumption in Denmark was likely 

kept high during the periods of the year where the restrictive measures were eased. Oppositely, 

spending in Sweden was kept low throughout most of the year, as consumers followed the restrictions 

to the point and might not have felt safe to go out, even if allowed by law (Larsen, 2020). Thus, it 

seems that government control in Denmark has made consumers trust that economic activity was safe 

to the extent of the policies. 

 

Additionally, as Bie (2020) argues, Sweden has not experienced the positive effect of a reopening. In 

theory, following the strategy that Sweden opted for results in a reduced impact on the economy, as 

the fluctuations are kept to a minimal, compared to that of a nation opting for a lockdown (Bie, 2020). 
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However, as discussed throughout this paper, this seems not to be the case in reality. Oppositely, as 

Danish consumers have been restricted in their economic activity in parts of 2020, they might have a 

larger urge to spend and consume, once the domestic restrictions are eased. 

 

According to Google Community Mobility Reports (2021), the lockdown measures in Denmark have 

been successful in constraining the movement of individuals throughout the periods of year, where 

the strictest measures were imposed. However, based on Figure 16, it is seen that for the majority of 

the year, the mobility in retail and recreation was actually lower in Sweden. This could indicate that 

the arguments above are valid, as it appears that when the policies allow for it, Danes go out and 

spend their money more diligently than in Sweden. The retail and recreation sector comprises 

restaurants, cafés, shopping centers, theme parks etc. The baseline value is based on an average from 

January 3rd to February 6th, 2020 (Google Community Mobility Reports, 2021). 
 

 
Figure 16: Change in Mobility in Retail & Recreation throughout 2020. 

Data retrieved from Google Community Mobility Reports (2021). 
 

As the proportion of consumers that have pursued internet shopping is very similar in Denmark and 

Sweden (PwC, 2020), the paper argues that this is not critical in explaining the difference in 

consumption patterns throughout the year. 

 

Overall, the paper concludes that a severe decline in consumption during the pandemic was inevitable. 

Nevertheless, empirics show that spending in Denmark recovered faster and thereby, returned to 

normality sooner than in Sweden. Thus, this can partly explain the dampened shock to the Danish 

economy, implicating that the negative ‘treatment’ effect found in the DiD regressions can, at least 
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partially, be attributed to the choice of severe policy measures. Hence, if Sweden had chosen to follow 

the same law enforcement as Denmark, it is likely that the shock to the labor market would be 

softened. Nevertheless, it is worth noting that this is simply an indication rather than a definite 

conclusion. Furthermore, it remains vital to discuss whether the difference in impact is entirely 

attributed to the difference in restrictions or whether other factors are similarly critical. 

 

Besides its impact on consumer spending, restrictions have likely also impacted investments in each 

country. As shown in Figure 17, investments decreased more in Denmark than in Sweden during 

2020 (Danmarks Statistik, 2021b; SCB, 2021). Thus, investments cannot explain why the GDP 

impact was higher in Sweden. The larger decrease in Denmark could potentially be attributed to the 

fact that Danish firms have experienced higher uncertainty in relation to the change in restrictions 

throughout the year and thus, have been more reluctant to invest. Nevertheless, it seems that the 

reopening effect in the fall of 2020 has positively impacted investments in the country. The way in 

which the respective governments incentivize firms to invest will be of vital importance in the coming 

years. 

 
Figure 17: Investments in 2020. 

Data retrieved from Danmarks Statistik (2021b) and SCB (2021). 
 

8.1.2 Subsidies 
While keeping spending high can help alleviate a decrease in GDP and thereby keep the shock to 

unemployment down, it is vital to investigate how the government has supported businesses from 

going bankrupt and, further, kept the job separation rate down through wage compensation. While 

this element is not captured directly in the GDP shock, it is an essential driver in easing unemployment 

during the pandemic. 
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As mentioned throughout the paper, Denmark and Sweden have offered wage compensation for most 

of 2020, which has generally resulted in an alleviation of the shock to unemployment. Denmark did 

not offer wage compensation between August and November, thereby resulting in an average stock 

of furlough lower than in Sweden. The additional subsidies in Denmark have, however, generally led 

to fewer bankruptcies than in Sweden, based on a comparison between 2019 and 2020 (Lønstrup, 

2020; Bisnode, 2021a; Bisnode, 2021b). Correspondingly, the theoretical section suggested that the 

shock to Denmark seemed to be mitigated marginally more by subsidies than in Sweden. As this 

paper only comprises 2020, it remains uncertain if Denmark has been successful in alleviating 

insolvencies altogether or whether the effect will follow a termination of government subsidies. 

 

Another important distinction between the subsidies in Denmark and Sweden is that workers must 

receive their full wage while on furlough in Denmark. Oppositely, the Swedish scheme encourages a 

decrease in worker salaries, which likely affected consumer spending for employees affected by wage 

cuts (Larsen, 2020). Hence, even though it seems that the Swedish furlough scheme, on average, has 

saved more jobs, it is likely that this had an amplifying effect on the decrease in spending. Therefore, 

the fact that spending does not normalize as quickly in Sweden as in Denmark is not necessarily due 

to differences in restrictions. Conversely, it could partly be because Swedish workers have less money 

to spend due to wage cuts for workers on furlough.  

 

There are, however, other aspects of the Swedish furlough scheme, which seem optimal. First, the 

opportunity to decrease worker wages in Sweden might have resulted in a higher incentive for firms 

to keep workers employed, as a decrease in wages theoretically captivates some of the shock to 

unemployment. Thus, the indication that Swedish wages might have been less rigid means that the 

labor market impact could potentially have been softened in Sweden. Furthermore, as the Swedish 

furlough scheme allowed for part-time furloughs, this avoided complications in relation to firms 

pursuing an extended reduction in economic activity due to an obligation to send workers on full-

time furlough or a requirement of furloughing at least 30% or 50 workers, as implicated by the Danish 

wage compensation. While Denmark still managed to keep the GDP shock lower than Sweden, this 

implication suggests that Denmark’s approach might still have been suboptimal to some extent. 

 

As mentioned previously, it is difficult to deduce the exact repercussion of the subsidies provided by 

Denmark and Sweden, respectively. Ultimately, the paper argues that the subsidies in Denmark have 
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succeeded in alleviating the shock to unemployment marginally more than in Sweden, as these have 

mitigated the number of insolvencies in 2020. Therefore, this could partly explain why the 

unemployment impact in Sweden is larger. Nevertheless, as indicated by the DiD regression, it is 

likely that the difference in furlough between the two countries is insignificant and further, the 

aftermath of each compensation strategy is yet to be discovered. 

 

8.1.3 Expansionary Fiscal Policy 
Another difference between Denmark and Sweden during the pandemic comprises the use of 

expansionary fiscal policy. As established previously in the paper, both Denmark and Sweden have 

low government debt, which gives sufficient space for fiscal stimulus. Still, it seems that Denmark 

has used expansionary fiscal policy more considerably than Sweden, based on the fact that Denmark 

is the only Scandinavian country that has provided stimulus payments to support demand and keep 

economic activity high (Nielsen, 2021). 

 

Denmark used different applications of expansionary fiscal policy in an attempt to stimulate the 

economy. One initiative offered DKK 1,000 to recipients of transfer income, e.g., people receiving 

unemployment benefits (Beskæftigelsesministeriet, 2020). According to Baker, Farrokhnia, Meyer, 

Pagel &Yannelis (2020), stimulus payments during the pandemic have been particularly successful 

in increasing consumption when these were provided to households of low income. Additionally, the 

Danish government paid out part of the frozen holiday pay accounting for 2.6% of GDP (Cekov et 

al., 2020), giving consumers additional cash to spend. According to Danmarks Statistik, the pay-out 

increased retail spending by around 8.2% (Danmarks Statistik, 2020). Therefore, this initiative might 

also explain why spending seemed to normalize faster in Denmark than in Sweden, thereby 

weakening the insinuation that the difference was merely due to restrictions. 

 

Other parts of the expansionary fiscal policy in Denmark pertain to an increase in government 

spending in Q4-2020 (Danmarks Statistik, 2021b). Conversely, the government spending in Sweden 

was relatively unchanged throughout the year (SCB, 2021). Thus, the difference in GDP impact can 

further be attributed to the differences in government spending as an element of Denmark’s 

expansionary fiscal policy. This suggests that the ‘treatment’ by the Danish government does not 

apprehend only restrictions and subsidies but is further attributed to the governments’ use of fiscal 

policies. The government spending index throughout 2020 is shown in Figure 18. 
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Figure 18: Government Spending in 2020. 

Data retrieved from Danmarks Statistik (2021b) and SCB (2021). 
 

8.1.4 Expansionary Monetary Policy 
In relation to the use of monetary policy, it is argued that this is not a significant driver of the 

difference, as both countries have had a stable interest rate throughout the pandemic. Theoretically, 

Sweden has more options for independently using an expansionary monetary policy, as the country 

has a floating exchange rate. Still, both countries sustained an unchanged official bank rate of 0 

throughout 2020 (Danmarks Nationalbank, 2021; Sveriges Riksbank, 2021), why the use of monetary 

policy is disregarded as a driver of the difference in impact to both the GDP and the labor market. 

 

8.1.5 Industry Composition 
This section aims to discuss whether there are substantial differences in each country’s primary 

industries to deliberate whether this could be an essential factor in explaining the difference in labor 

market impact. 

 

During the pandemic, the industries with the highest negative impact have been hotels, restaurants, 

and transportation (Damm, 2021). Thus, if a country has more labor employed in these sectors, it 

makes sense that unemployment in this country would also be more severely impacted. To test this 

assertion, Danish municipal data is used to decide if there is a linear relationship between the 

percentage of employed in sensitive sectors and the percentage of employed sent on furlough. As 

shown in Appendix P, the two exhibit a positive relationship. This suggests that a country’s 

dependency on vulnerable sectors impacts the degree to which unemployment was affected during 

the pandemic. While this finding seems intuitive, it contradicts the findings by Karabarbounis, Laski, 
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Lee & Trachter (2020). They conclude that there is no relation between unemployment and the share 

of employment in highly affected industries in US states. 

 

According to Doerr & Gambacorta (2020), Denmark and Sweden have comparable employment in 

vulnerable sectors and a similar proportion of small firms. Thus, Doerr & Gambacorta (2020) 

conclude that Denmark and Sweden both have a low employment risk index. A similar conclusion is 

made when considering the value added in sensitive sectors. The value added from retail trade, hotels 

& restaurants, and air transport account for around 5.3% of value added in Denmark and 5.4% of 

value added in Sweden. Similarly, the percentage of the labor force employed in these sectors is alike 

(OECD Stats, 2010), thus presenting very similar labor market exposures. Overall, this offers the 

same indication as Doerr & Gambacorta (2020), i.e., one country being more vulnerable than the 

other in terms of the domestic shock to specific sectors cannot explain the difference in the 

unemployment impact. 

 

8.1.6 Exports and Imports 
The impact of COVID-19 abroad is another critical factor for the economy in both Denmark and 

Sweden since both countries are open economies, which are highly dependent on exporting goods. 

Thus, when world trade decreases significantly, this ends up having a significant influence on the 

economy in each country (Lønstrup & Lindholdt, 2020). Generally, the GDP in Denmark is more 

dependent on exports (58%) than in Sweden (48%) (OECD Data, 2021c). However, investigating 

each country’s exports through an industry-specific perspective suggests that the exports in Sweden 

might have been more vulnerable than those in Denmark. This could help explain why the GDP shock 

was more considerable in Sweden, leading to a higher impact on the labor market. Helge Pedersen, a 

chief economist at Nordea, argues that Sweden is ultimately more exposed to international 

fluctuations, as its exports are highly dependent on industries that are more sensitive to the pandemic. 

This includes capital goods, cars, and investment goods in mining and forestry (Lønstrup & 

Lindholdt, 2020). 

 

Further, it is relevant to discuss that Sweden has a floating exchange rate. This entails that a 

depreciation of SEK can lead to better competitiveness, as a weak currency theoretically increases 

the demand for Swedish products. According to Madsen (2011), the floating exchange rate helped 

Sweden during the financial crisis. Oppositely, COVID-19 has resulted in an appreciation of SEK 

against both EUR, USD and GBP. The strengthening of the currency is shown in Appendix Q. The 



 68 

implication suggests that a larger negative impact on Swedish exports could partly be attributed to 

the difference in the countries’ exchange rate regimes, as the fluctuations in SEK can have hurt the 

demand for Swedish exports 

 

Nevertheless, DKK also revalued vis-à-vis USD during 2020 (see Appendix Q), implicating that the 

only apparent difference is the Swedish appreciation against the EUR and potentially, the differences 

in the strengthening of the currencies against the GBP. Additionally, the devaluation of DKK against 

NOK could further implicate a mitigation of the impact on Danish exports, as Danish products 

became relatively cheaper for the Norwegian market. 

 

As seen in Figure 18, the impact on exports was more severe in Sweden than in Denmark. Thus, these 

findings correspond well with the discussion above. 
 

 
Figure 19: Decline in Imports and Exports (2020). 

Data retrieved from Danmarks Statistik (2021b) and SCB (2021). 
 
Overall, exports decreased more than imports in both countries, meaning that net exports were 

reduced. Due to the considerable decrease in Swedish exports in Q2, it is found that Sweden 

ultimately experienced the largest negative impact to net exports (Danmarks Statistik, 2021b; SCB, 

2021). Therefore, this component of GDP can also be an essential variable in explaining the more 

considerable impact to the Swedish labor market. 

 

8.1.7 Fundamental Differences 
As explained in the theoretical analysis, the difference in calibrated parameters comprises the 

matching productivity, 𝑘, and the job separation rate, 𝜆. Both of these parameters are higher in 
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Denmark than in Sweden, thus accounting for the fact that Denmark has a higher employment 

turnover. While the two parameters have opposing effects in the model, the paper ultimately found 

that the matching productivity offsets the effect of the job separation rate. This results in a dampened 

impact on the labor market during a shock, as the unemployment duration in Denmark is lower. As 

shown through the dynamic model in section 6.2.6, the fundamental differences between Denmark 

and Sweden led to a higher labor market impact in Sweden, even with the assumption of an identical 

shock to productivity. Therefore, a part of the unemployment impact during the pandemic must be 

attributed to the labor market’s initial state, further suggesting that the ‘treatment’ effect is affected 

by factors that are independent of the COVID-19 policies. 

 

As Larsen (2020) argues, there are likely cultural differences between the countries that could further 

explain the difference in impact. However, as the paper assumes that Denmark and Sweden are largely 

similar, it is out of the scope to analyze the countries’ cultural differences. Still, it must be recognized 

that this is a potential driver of the difference in labor market impact, as cultural differences might 

partly explain disparities in consumer spending. Further, it could be relevant to discover the 

magnifying effects on consumption of an increase in unemployment, as well as potential disparities 

in consumer confidence throughout 2020. This could implicate that there are differences in 

consumers’ motivation to spend and save, respectively, which could possibly further elucidate the 

faster normalization of spending in Denmark. Nevertheless, I leave the examination of further 

determinants of the unemployment discrepancy for future research. 

 

Overall, the paper suggests that the negative treatment effect found in the DiD regressions can, at 

least partially, be attributed to the choice of COVID-19 policies. Hence, if Sweden had imposed the 

same COVID-19 policies as Denmark, it is likely that the negative labor market impact would be 

softened. Nevertheless, the paper argues that several other aspects, hereunder the use of expansionary 

fiscal policy, the dependency on exports, and the fundamental differences in the labor markets, are 

partly responsible for the divergence in unemployment impact. This suggests a violation of the 

parallel trends assumption, as Denmark would likely have experienced a lighter unemployment 

impact, irrespective of the domestic COVID-19 policies. Therefore, the paper argues that the 

coefficients in the DiD regressions are biased, as the time fixed effect is not representative of 

Denmark’s counterfactual unemployment impact (i.e., the model comprises endogeneity). This 

implies that the treatment effect is biased downwards.  
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Despite of this, the paper argues that the effect of the COVID-19 policies can partly explain the 

discrepancy in the labor market impact throughout 2020, thereby suggesting that Denmark’s approach 

to the pandemic was more successful than Sweden’s in the medium term. 

 

8.2 Further Research 
This paper comprises 2020, why the pandemic’s long-term effect is out of scope. Thus, it remains 

unknown how a termination of the government support will affect the labor markets and the respective 

GDPs in the years to come. While the discussion above indicated that Denmark has succeeded in 

keeping unemployment relatively low, partly due to a low number of bankruptcies compared to 

Sweden, it is uncertain whether this effect on the Danish labor market is simply pushed back to 2021 

or later. Further, it remains uncertain how spending in Denmark and Sweden will evolve going 

forward. Data for 2021 can help infer whether the normalization of spending in Denmark was a 

reopening effect or whether the situation looks entirely different once the positive effect of the 

government’s fiscal stimulus ceases. Thus, while this paper contributes to the existing literature by 

concluding the medium-term effect, further research is necessary to conclude on the overall success 

of each country’s labor market during the pandemic. 

 

Additionally, it is relevant to note that through a global scope, the impact to the Danish and Swedish 

economy has been very alike (OECD Data, 2021b). Thus, in the bigger picture, decisions concerning 

domestic restrictions and subsidies may not be paramount in explaining the effect of a pandemic to 

the labor market. Research on the effect in more countries is necessary to conclude on the extent to 

which government policies are significant drivers of the labor market impact during a pandemic. 

Furthermore, it is relevant to mention that the paper’s indication that Denmark’s COVID-19 policies 

were more successful than Sweden’s does not imply that Denmark’s approach was optimal. As 

previously discussed, there are pros and cons of each approach, and it is difficult to conclude which 

components of each strategy has been the main determination of the outcome. 

 

Lastly, the results in this paper are highly dependent on assumptions, specifically in relation to the 

GDP baseline period. Therefore, the results merely provide an indication of the labor market impact 

based on my assumptions but should not be comprehended as a definite and solid conclusion of the 

aspect. Further, a delimitation of the paper comprises the effect of the COVID-19 policies on 

government debt. This aspect offers an important viewpoint, as one could conjecture whether 
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Denmark’s strategy resulted in a more significant negative impact on the public finances compared 

to Sweden or vice versa. Investigating the consequences of each approach on the public finances 

could be a natural next step in this line of research, as this provides a different perspective in 

considering the fiscal consequences and limitations of the COVID-19 policies. 

 

Chapter 9 

9. Conclusion 
The COVID-19 pandemic had a significant impact on the labor markets in Denmark and Sweden. 

Through a theoretical and empirical investigation, this paper concludes that the unemployment 

increase in Sweden was more substantial than in Denmark. During 2020, the unemployment rate in 

Sweden increased by 1.5 percentage points, whereas the unemployment rate in Denmark increased 

by 0.9 percentage points. The finding falsifies the initial hypothesis that the labor market impact 

would be more severe in Denmark due to their implementation of stricter COVID-19 policies. 

Further, the finding contributes to existing research by concluding on the labor market impact over 

an extended period, thereby contradicting the preceding results on the impact the very short term. 

 

Based on the Diamond-Mortensen-Pissarides model, the paper formed impulse responses through a 

steady-state analysis. These indicated that the more considerable impact on the Swedish labor market 

could be attributed to a larger shock to productivity and job separations. However, through a dynamic 

version of the model, where the shock to productivity was assumed identical between the two 

countries, the paper found that the impact on unemployment in Sweden was still larger than in 

Denmark. This inferred that the higher unemployment impact in Sweden was partly anticipated, as 

the Danish labor market has a higher matching productivity, resulting in lower unemployment 

duration. 

 

Through an empirical investigation, the paper concludes that Denmark’s labor market impact was 

significantly lower than Sweden’s, thereby confirming the theoretical inference. This was found 

through difference-in-differences regressions, which induced a treatment effect that was significant 

and negative. While this could suggest that the policies implemented by Denmark were most optimal 

from a labor market perspective, the paper argues that although Denmark and Sweden exhibited a 
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common trend pre-COVID-19, there are likely differences between the countries that could have 

inferred a different labor market impact during the pandemic, irrespective of the imposed COVID-19 

policies.  

 

Through a discussion of potential drivers of the difference, the paper infers that the difference in labor 

market impact ultimately can be attributed to (i) the restrictive measures in Denmark resulted in a 

quicker normalization of consumer spending, (ii) the subsidies in Denmark had a larger effect in 

saving jobs, partly through fewer insolvencies, (iii) Denmark used more direct measures of an 

expansionary fiscal policy, (iv) Sweden’s exports are more dependent on international fluctuations 

and (v) Denmark’s labor market generally implies a higher matching productivity, resulting in a 

higher willingness to post vacancies and a lower unemployment duration. These factors can implicate 

the higher shock to Sweden in the theoretical simulation and justify the magnitude of the treatment 

effect in the empirical analysis. 

 

Overall, the thesis concludes that an approach entailing more severe restrictions and more extensive 

subsidies can potentially mitigate the pandemic’s impact on the labor market. However, the difference 

in labor market impact between Denmark and Sweden can further be attributed to additional elements. 

Moreover, the results are not externally valid, as the inference is merely based on data from two 

countries and only encompasses 2020. Therefore, further research is needed to conclude on the overall 

impact on the labor market of government interventions during a pandemic. 
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Appendices 
 
Appendix A: General Overview of Compensation Initiatives 
 
 Denmark Sweden 

Wage compensation Firms can send workers on full-time 
furlough. The government covers 75% 
of the monthly wage (max. DKK 
30,000 per employee), whereas the firm 
covers the remaining part of the wage. 
The option is only offered to firms that 
send at least 30% or 50 employees on 
furlough and was offered to eligible 
firms from March to August and again 
from December. For firms which were 
closed due to restrictions, the 
compensation was also granted for 
November. 

Firms can decrease working hours by 
60%-80%. The government covers 
most of the salary (max. DKK 
32,000), but both the firm and the 
worker must also cover part of the 
wage. This was offered to firms from 
March 2020 and for the remainder of 
the year. 

Compensation for 

fixed costs 

Compensation for fixed costs is offered 
to firms that have experienced a 
revenue decrease of at least 30%. The 
size of the subsidy is based on the share 
of the fixed costs and is dependent on 
the size of the firm’s revenue decline. In 
the case of firms that have been fully 
closed due to restrictions, these can 
receive 100% compensation of fixed 
costs. The compensation was offered 
from March and throughout the rest of 
2020. 

Firms can apply for compensation for 
fixed costs for different periods from 
March to July (with possible 
extension for the remainder of 2020), 
if they have experienced a loss of 
revenue compared to 2019. The 
specific requirements differ in each 
period but is between a 30% and a 
40% decrease in revenue. 
Furthermore, the firm must have had 
net sales of at least SEK 250,000 
(DKK 180,000) in 2019. 
 

Additional 

compensation 

Payment deferral of VAT and taxes. 
70% corporate loan guarantee. 

Payment deferral of VAT and taxes. 
70% corporate loan guarantee. 

Source: bdo.dk, verksamt.se & regeringen.se 
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Appendix B: OLS DiD Assumptions 
 
The regression is linear in its parameters. 
As the independent variables are dummy variables, the dependent variable is by definition linear in 
each dummy variable.  
 
Independence of regressors. 
This assumption is often violated in DiD regressions, as panel data involves observing the same entity 
at multiple periods (before treatment and after treatment). Thus, it is necessary to account for this 
violation by e.g., using cluster-robust standard errors (Bertrand et al., 2004). In this paper, this is not 
an option as the sample size is too small. Therefore, it is important to note that the standard errors in 
these regression models might be biased, leading to a possible overestimation of the significance 
levels (Bertrand et al., 2004). The violation does, however, not affect the coefficients in the model. 
 
There is no perfect collinearity. 
Collinearity refers to a non-zero correlation between two regressors. Two regressors are perfectly 
collinear if the correlation between them is 1 or -1. As only one category was included in the 
regression, collinearity was avoided. That is, if a dummy for both treatment and control would have 
been included, this would have led to collinearity in the model. 
 
The error term has an expected value of zero (i.e., exogeneity of the independent variables) and is 
normally distributed. 
As long as the common trend assumption holds, it is fair to assume that the error term has an expected 
value of zero. However, when there is no common trend, an endogeneity problem will arise, as the 
error term is then correlated with the regressor. This means that the abovementioned assumption is 
violated. Therefore, the paper tests for this assumption to make sure that a common trend is present. 
 
There is no heteroskedasticity in the model. 
Heteroskedasticity-robust standard errors are used to account for potential heteroskedasticity in the 
model. 
 
 
Source: Wooldridge (2013) 
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Appendix C: Average population in Denmark and Sweden per year 
 
The following population data are used for calculating the weekly data for unemployment and 
furlough per 100,000 population. 
 
For 2019, data for both Denmark and Sweden are based on an average from Q1 to Q4.  
For 2020, data for Denmark is based on an average from Q1 to Q4, whereas data for Sweden is based 
on an average from Q1 to Q3. 
 

POPULATION 2019 2020 

Sweden 
        
10,294,332  

        
10,356,339  

Denmark 
           
5,814,855  

           
5,827,543  

 
Source: scb.se and dst.dk 
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Appendix D: Derivation of Comparative Statics 
 
Shock to Productivity 
The effects will be presented by differentiating equations (18) and (15) with respect to 𝑎, 𝐸 and 
productivity.  
 
Impact on the Job Finding Rate 
As the calibration found that 𝛾 = 𝜙 = 0.5, Equation (18) is simplified and rewritten as seen below. 
The derivation of the comparative statics assumes 𝑘 = 1. 
 
 

𝑐 =
1
𝑎

U2(𝑟 + 𝜆) + 𝑎 + 1𝑎W
(𝑦 − 𝑏) 

 

 
 

 
 𝑐 ∗ X2(𝑟 + 𝜆) + 𝑎 +

1
𝑎Y =

1
𝛼 (𝑦 − 𝑏) 

 

 

 
 𝑐 ∗ (2(𝑟 + 𝜆) + 𝑎 + 𝑎"!) = 𝑎"!(𝑦 − 𝑏) 

 
 

Next, the equation is differentiated with respect to the parameters 𝑎 and 𝑦: 
 
 𝑐(1 − 𝑎"/)𝑑𝑎 = −𝑎"/(𝑦 − 𝑏)𝑑𝑎 + 𝑎"!𝑑𝑦 

 
 

 
Terms are then collected on the left-hand side, simplified and rewritten:  
 
 [𝑐(1 − 𝑎"/) + 𝑎"/(𝑦 − 𝑏)]𝑑𝑎 =

1
𝑎 𝑑𝑦  

 
 [𝑐 − 𝑐𝑎"/ + 𝑦𝑎"/ − 𝑏𝑎"/]𝑑𝑎 =

1
𝑎 𝑑𝑦  

 
 𝑑𝑎

𝑑𝑦 =
1
𝑎 ∗

1
[𝑐 − 𝑐𝑎"/ + 𝑦𝑎"/ − 𝑏𝑎"/] 

 

 

 
𝑎"/ is then taken out in front of a parenthesis in the denominator on the right-hand side:  
 
 𝑑𝑎

𝑑𝑦 =
1
𝑎 ∗

1
[𝑐 + 𝑎"/(𝑦 − 𝑏 − 𝑐)] > 0 

 

 

As the derivation is positive, this indicates that when there is a negative shock to productivity, the 
job finding rate decreases. 
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Impact on Employment 
Next, the impact on employment of a decrease in output will be shown. To show this, Equation (18) 
will be used as a starting point and rewritten.  
 

𝑎 =
𝜆𝐸
1 − 𝐸 

 

 
 𝑎 ∗ (1 − 𝐸) = 𝜆𝐸 

 
 

The equation is differentiated with respect to the parameters 𝐸, a and 𝑦. Furthermore, as the end result 
is 3$

34
, the left-hand side is multiplied by 34

34
:  

 
 𝑑𝑦

𝑑𝑦
(1 − 𝐸)𝑑𝑎 − 𝑎𝑑𝐸 = 𝜆𝑑𝐸 

 

 

 

 𝑑𝑎
𝑑𝑦

(1 − 𝐸)𝑑𝑦 − 𝑎𝑑𝐸 = 𝜆𝑑𝐸 

 

 

The terms are then collected, and 3$
34

 is isolated on the left-hand side: 
 
 𝑑𝑎

𝑑𝑦
(1 − 𝐸)𝑑𝑦 = (𝜆 + 𝑎)𝑑𝐸 

 

 

 

 𝑑𝑎
𝑑𝑦
(1 − 𝐸) = (𝜆 + 𝑎) X

𝑑𝐸
𝑑𝑦Y	 

 

 

 

 𝑑𝐸
𝑑𝑦 =

𝑑𝑎
𝑑𝑦

(1 − 𝐸)	
(𝜆 + 𝑎) > 0 

 

 

As the derivation is positive, this indicates that when there is a negative shock to productivity, 
employment decreases. 
 
Shock to Job Separations 
 
Impact on the Job Finding Rate 
Again, Equation (18) is rewritten: 
 

𝑐 =
1
𝑎

U2(𝑟 + 𝜆) + 𝑎 + 1𝑎W
(𝑦 − 𝑏) 

 

 

 
The denominator is then moved to the lefthand-side: 
 
 𝑐 ∗ X2(𝑟 + 𝜆) + 𝑎 +

1
𝑎Y =

1
𝛼 (𝑦 − 𝑏) 
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The fraction on right-hand side is rewritten: 
 
 𝑐 ∗ (2(𝑟 + 𝜆) + 𝑎 + 𝑎"!) = 𝑎"!(𝑦 − 𝑏) 

 
 

The equation is differentiated with respect to 𝑎 and 𝜆: 
 
 𝑐(1 − 𝑎"/)𝑑𝑎 + 2𝑐𝑑𝜆 = −𝑎"/(𝑦 − 𝑏)𝑑𝑎 

 
 

Collecting terms and simplifying: 
 
 𝑐 + 𝑎"/(𝑦 − 𝑏 − 𝑐)]𝑑𝑎 = −2𝑐𝑑𝜆 

 
 

35
36

 is then isolated to get: 
 𝑑𝑎

𝑑𝜆 = −
2𝑐

𝑐 + 𝑎"/(𝑦 − 𝑏 − 𝑐) < 0 

 

 

As the derivation is negative, this indicates that when there is a positive shock to job separations, 
the job finding rate decreases. 
 
Impact on Employment 
Equation (15) is rewritten as below: 

𝑎 =
𝜆𝐸
1 − 𝐸 

 
 𝑎 ∗ (1 − 𝐸) = 𝜆𝐸 

 
 

The equation is differentiated with respect to employment, the job finding rate and the job 
separation rate, and expressions are collected: 
 (1 − 𝐸)𝑑𝑎 − 𝑎𝑑𝐸 = 𝜆𝑑𝐸 + 𝐸𝑑𝜆 

 
 

 
 (1 − 𝐸)𝑑𝑎 − 𝐸𝑑𝜆 = (𝜆 + 𝑎)𝑑𝐸 

 
 

The equation is solved for 3$
36
: 

 (1 − 𝐸)
𝑑𝑎
𝑑𝜆 − 𝐸 =

(𝜆 + 𝑎)
𝑑𝐸
𝑑𝜆  

 

 

 
 𝑑𝐸

𝑑𝜆 =
𝑑𝑎
𝑑𝜆
(1 − 𝐸)	
(𝜆 + 𝑎) −

𝐸	
(𝜆 + 𝑎) < 0 

 

 
As the derivation is negative, this indicates that when there is a positive shock to job separations, 
employment decreases. 
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Appendix E: Diamond-Mortensen-Pissarides Steady State Results 
 
DMP Results – Shock to Productivity: Sweden 
 
Quarter GDP y a alpha Equilibrium E U Change pp 
1 1 1.077333 0.359485 0.490702 0 92.8% 7.2% 0.000000 
2 0.921 1.012582 0.279573 0.630962 0 91.0% 9.0% 1.866213 
3 0.966 1.048391 0.325943 0.541199 0 92.1% 7.9% 0.680639 
4 0.971 1.052561 0.330964 0.532988 0 92.3% 7.7% 0.570652 

 
 
DMP Results – Shock to Productivity: Denmark 
 
Quarter GDP y a alpha Equilibrium E U Change pp 
1 1 1.051743 0.637769 0.953950 0 95.1% 4.9% 0.000000 
2 0.929 0.991892 0.487456 1.248112 0 93.7% 6.3% 1.420864 
3 0.978 1.032414 0.593125 1.025754 0 94.7% 5.3% 0.350788 
4 0.984 1.037631 0.605474 1.004832 0 94.8% 5.2% 0.248847 

 
 
 
 
DMP Results – Shock to Job Separations: Sweden 
 
Quarter GDP lambda a alpha Equilibrium E U Change pp 
1 1 0.028078 0.359975 0.490035 0 92.8% 7.2% 0.000000 
2 0.921 0.057071 0.334792 0.526894 0 85.4% 14.6% 7.328386 
3 0.966 0.040460 0.348967 0.505491 0 89.6% 10.4% 3.153989 
4 0.971 0.038631 0.350569 0.503182 0 90.1% 9.9% 2.690167 

 
 
DMP Results – Shock to Job Separations: Denmark 
 
Quarter GDP lambda a alpha Equilibrium E U Change pp 
1 1 0.032467 0.636610 0.955687 0 95.1% 4.9% 0.000000 
2 0.929 0.078175 0.595284 1.022033 0 88.4% 11.6% 6.755471 
3 0.978 0.046544 0.623559 0.975690 0 93.1% 6.9% 2.093245 
4 0.984 0.042699 0.627095 0.970188 0 93.6% 6.4% 1.522360 
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DMP Results – Shock to Productivity & Job Separations: Sweden 
 
Quarter y lambda a alpha Equilibrium E U Change pp 
1 1.077333 0.027800 0.359485 0.490702 0 92.8% 7.2% 0.000000 
2 1.049789 0.030254 0.325443 0.542030 0 91.5% 8.5% 1.327262 
3 1.080101 0.035161 0.355948 0.495578 0 91.0% 9.0% 1.811846 
4 1.075670 0.032349 0.353549 0.498941 0 91.6% 8.4% 1.204530 

 
 
DMP Results – Shock to Productivity & Job Separations: Denmark 
 
Quarter y lambda a alpha Equilibrium E U Change pp 
1 1.051743 0.033000 0.637771 0.953947 0 95.1% 4.9% 0.000000 
2 1.020849 0.033000 0.564842 1.077115 0 94.5% 5.5% 0.600141 
3 1.052167 0.040795 0.638721 0.952529 0 94.0% 6.0% 1.083840 
4 1.028765 0.035401 0.584337 1.041180 0 94.3% 5.7% 0.792514 
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Appendix F: Discrete Version of the DMP Model 
 
To create a dynamic model using Dynare, the Diamond-Mortensen-Pissarides framework is altered 
to a discrete version. The discrete model is used as the Dynare program is designed for solving only 
models in discrete time. 
 
The discrete version of the model is based on Miao (2014), but the variables are altered to correspond 
with the continuous model presented previously. The idea of the discrete model is precisely as in the 
continuous version of the model, except that the model now assumes that workers and firms match 
today, such that they can start producing at 𝑡 + 1. 
 
Corresponding to Equation (3) in the continuous model, the change in unemployment is denoted as:  

 𝑈78! − 𝑈7 = 𝜆 ∗ (1 − 𝑈7) − 𝑎7 ∗ 𝑈7 
 

(A.1) 

That is, the change in unemployment is the inflow to unemployment through the probability of job 
separations, 𝜆, multiplied by the number of employed 𝐸, minus the outflow from unemployment, i.e., 
the probability of finding a job multiplied by the number of unemployed. 
 
The probability that a worker will find a job or that a vacancy will be filled is represented by the job 
finding rate, 𝑎, and the vacancy filling rate, 𝛼. These are identical to the continuous version of the 
model (Equations (5)-(6)).  
 
 𝑎7 = 𝑘 ∗ 𝜃7

# (A.2) 
 
 𝛼7 = 𝑘 ∗ 𝜃7

#"! 
 

(A.3) 

 
The value of being employed is denoted 𝑉$, whereas 𝑉%, 𝑉& and 𝑉' are the value of being unemployed, 
the value of having a filled job, and the value of posting a vacancy, respectively. Equations (A.2) -
(A.5) correspond to equations (7)-(10) in the continuous model. 
 
The values of being employed and unemployed, respectively are: 
 
 𝑉$7 = 𝑤7 + 𝛽 ∗ =𝜆 ∗ 𝑉%!"# + (1 − 𝜆) ∗ 𝑉$78!> (A.4) 

 
 𝑉%! = 𝑏 + 𝛽 ∗ =𝑎7 ∗ 𝑉$78! + (1 − 𝑎7) ∗ 𝑉%78!> (A.5) 

 
The value of being employed is found as the wage income, 𝑤7, plus the discounted value of the next 
period (𝑡 + 1). The value next period is found by probability of a job separation, 𝜆, multiplied by the 
value of being unemployed, 𝑉%!8!, plus the probability of no job separation, (1 − 𝜆), multiplied by 
the value of being employed in the next period, 𝑉$!"#. Similarly, the value of being unemployed is 
found by the unemployment benefits plus the discounted value of next period. The next period value 
is the probability of finding a job, 𝑎, multiplied by the value of being employed 𝑉$!"# plus the 
probability of not finding a job, (1 − 𝑎), multiplied by the value of being unemployed.  
The values of having a filled job and a vacancy, respectively, are: 
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 𝑉&! = 𝑦7 −𝑤7 + 𝛽 ∗ =𝜆 ∗ 𝑉'78! + (1 − 𝜆) ∗ 𝑉&!8!> (A.6) 
 
 𝑉'! = −𝑐 + 𝛽 ∗ =𝛼7 ∗ 𝑉&!"# + (1 − 𝛼7) ∗ 𝑉'!"#> (A.7) 

 
The value of having a filled position is the productivity, 𝑦, minus the wage paid to workers, 𝑤, plus 
the discounted value of next period. The value of next period is the probability of job separation, 𝜆 
multiplied by the value of having a vacant position next period, 𝑉'!"# plus the probability of no job 
separation, (1 − 𝜆), multiplied by the value of having a filled position next period, 𝑉&!"#. Similarly, 
the value of having a vacant position is the cost of posting a vacancy plus the discounted value of 
next period. The next period value is found as the probability that a vacancy is filled, 𝛼	multiplied by 
the value of having a filled vacancy next period, 𝑉&!"#, plus the probability that a vacancy is not filled, 
1 − 𝛼, multiplied by the value of having a vacancy next period, 𝑉'!"#. Like in the continuous model, 
the value of posting a vacancy, 𝑉'7, is zero in steady state. 
 
As in the continuous model, where all 𝑉̇’s were equal to zero in steady state, the steady state in the 
discrete model assumes that period 𝑡 values are equal to those of period 𝑡 + 1 for all 𝑉’s. That is, all 
variables are constant over time. 
 
Like in the continuous model, the worker’s surplus is the difference between the value of being 
employed an unemployed, 𝑉$ − 𝑉%.  Corresponding to Equation (11), the following equation denotes 
the worker surplus. 
 
 𝑉$7 − 𝑉%! = 𝜙 ∗ (𝑉$7 − 𝑉%! + 𝑉&! − 𝑉'!) 

 
(A.8) 

Equations (A.1)-(A.8) are used as input for coding in Dynare. 
 
 
Source: Miao (2014) 
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Appendix G: Dynare Output – Dynamic DMP Model on Shock to Productivity 
 
Dynare Output - Sweden 
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Dynare Output – Denmark 
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Appendix H: Coding in Dynare – Dynamic Shock to Productivity in the DMP 
Model  
 
Code for Dynamic DMP Model in Sweden
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Code for Dynamic DMP Model in Denmark 
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The parameter values correspond to the calibration in Table 2 in the paper.  
 
The model equations are based on equations (A.1)-(A.9). Furthermore, an equation is added to 
explain how y evolves over time. In the model, this is the weighted average of the steady state and 
the value of last period. 
 
The initial values in the coding were found in the following way:  

• 𝜃 was calculated using Problem Solver in Excel by setting alpha equal to the value found in 
the static model and solving for 𝜃 

• 𝑤 was calculated from the formula 𝑤 = 𝜙 ∗ (𝑦 + 𝑐𝜃) + (1 − 𝜙)𝑏 as presented in Miao 
(2014). 

• 𝑈, 𝑎 and 𝛼 were calculated based on the formulas shown in Equations (A.1)-(A.3). 
• 𝑉&, 𝑉% and 𝑉$ were calculated based on Equations (A.4-A.7) in steady state. 
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Appendix I: Dynare Output – Alternative DMP Models 
 
Shock to Productivity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Denmark Sweden 



 97 

Appendix J: Evaluating the Parallel Trends Assumption 
 
Parallel Trends for Weekly Unemployment Inflow  
The parallel trends assumption is evaluated through a two-sided t-test. To calculate the t-statistic, the 
following formula is used: 

𝑡 − 𝑠𝑡𝑎𝑡 =
𝑏- − 𝑏.

\𝑆𝐸-/ + 𝑆𝐸./
 

 
By regressing the weekly unemployment over time in Denmark (1) and Sweden (2), respectively, the 
slope and standard error of each trendline is found:  
 

 
 

This is then inserted into the formula, concluding a t-stat of 0.3841: 

𝑡 − 𝑠𝑡𝑎𝑡 =
0.43067 − 0.32325	

√0.25402/ + 0.11697/
= 0.3841 

 
The degrees of freedom are: 

52 + 52 − 4 = 100 
 
Based on a distribution table (Stock & Watson, 2015), the paper finds that the t-stat should be larger 
than 1.984 to reject the null hypothesis on a 95% confidence level. As 1.984 > 0.3841, the null 
hypothesis cannot be rejected. Alternatively, the p-value can be calculated using the T.DIST.2T 
function in Excel (Currell, 2015) by inserting the t-stat of 0.3841 and the degrees of freedom (100). 
This gives a p-value of 0.7049. 
 
Parallel Trends for Monthly Unemployment Rate  
The parallel trends assumption is evaluated through a two-sided t-test. To calculate the t-statistic, the 
following formula is used: 

𝑡 − 𝑠𝑡𝑎𝑡 =
𝑏- − 𝑏.

\𝑆𝐸-/ + 𝑆𝐸./
 

 
By regressing the monthly unemployment rate over time in Denmark (1) and Sweden (2), 
respectively, the slope and standard error of each trendline is found:  
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This is then inserted into the formula, concluding a t-stat of 1.9414. 

𝑡 − 𝑠𝑡𝑎𝑡 =
0.00047 − (−0.00015)
√0.00033/ + 0.000164/

= 1.6859 

 
The degrees of freedom are: 

12 + 12 − 4 = 20 
 
Based on a distribution table (Stock & Watson, 2015), the paper concludes that the t-stat should be 
larger than 2.09 to reject the null hypothesis on a 95% confidence level. As 2.09 > 1.6859, the null 
hypothesis cannot be rejected. Alternatively, the p-value can be calculated using the T.DIST.2T 
function in Excel (Currell, 2015) and inserting the t-stat of 1.6859 and the degrees of freedom (20). 
This gives a p-value of 0.1074. Thus, this indicates that there is a significant difference between the 
two trends on a 10% level. 
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Appendix K: Coding in R – DiD Models 
 
Difference-in-Differences on Monthly Unemployment Rate 
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Difference-in-Differences on Weekly Unemployment Inflow 
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Difference-in-Differences on Weekly Furlough Stock 
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Appendix L: Robustness Check for DiD Regression on Weekly Furlough Stock 
 
As the furlough in Sweden only results in a reduction in working hours of 20%-80%, there is some 
uncertainty with calculating the data to full-time equivalents, as there is no data pertaining to the 
average reduction in working hours. For this reason, the paper assumes that the average was a 60% 
reduction, as this was the most common reduction according to Tillväxtverket. Still, there is a lot of 
uncertainty with this assumption, why bar charts and DiD regressions are further conducted with the 
assumption of (i) a maximum reduction in working hours (60-80% depending on the month), and (ii) 
a reduction in working hours of 35%. 

The results indicate that the regression is very sensitive to the assumption of the reduction in working 
hours. That is, with the assumption that all individuals on furlough had their working time reduced 
by the maximum amount, the treatment effect is negative and insignificant. Instead, if the assumption 
is that the average reduction in working time was 35%, the treatment effect is instead positive and 
significant. This indicates that the results based on this DiD regression should be drawn with a lot of 
caution, as the robustness of the results are weak. 
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Appendix M: Spending in the Nordics during 2020 
 

 
 

Source: Nielsen (2021) 
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Appendix N: Beveridge Curve 
To get an idea of the labor market tightness in each country, a Beveridge Curve is drawn up based on 
data from 2010 to 2020. The green and purple points indicate the year of 2020. Generally, it seems 
that the Beveridge Curve for Denmark is less efficient than the Beveridge Curve for Sweden. 
However, this observation is counterintuitive, considering that Denmark has a higher unemployment 
inflow but a lower unemployment rate. Furthermore, according to Bjørsted (2015), the Danish labor 
market generally has lower structural unemployment than the Swedish.  Hence, the finding in the 
Beveridge Curve could be explained by the fact that vacancy data is often misleading, as concluded 
by Hansen & Sievertsen (2016). 
 
For the above-mentioned reason, the Beveridge curves will merely be used to conclude on the relative 
impact of the pandemic in each country. 
 

 
Beveridge Curves for Denmark and Sweden in 2010-2020. 

 
 
Source: OECD Data (2021a), dst.dk (LSK01) and scb.se 
 
Q1-Q2 
From Q1 to Q2, the vacancy rate decreased, while the unemployment rate increased in both countries. 
As shown in Figure 1, a decrease in vacancies with a simultaneous increase in unemployment, 
indicates a push towards a recession. It seems that the curve for Denmark is steeper, meaning that this 
moves to a more efficient location, as the vacancy rate has decreased a lot, while only increasing the 
unemployment rate to a smaller extent. This means that they are able to reallocate employees more 
efficiently, i.e., they have a lower unemployment for a given number of vacancies. 
 
Q2-Q3 
For Denmark, the decrease in vacancies only occurred from Q1 to Q2, whereas for Sweden, the 
vacancy rate further decreased towards Q3. In Sweden, the efficiency of the market seems relatively 
unchanged, whereas the point on the Danish curve shifts away from the origin. This indicates a less 
efficient position, as more vacancies are being posted while the unemployment rate is increasing. The 
fact that more vacancies are being posted in Denmark can be tied to the theoretical idea that firms in 
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Denmark has flexicurity, making it easier to hire and fire people, why posting a vacancy does not 
result in the same consequences as it might in Sweden. In the theoretical section, this corresponds to 
the fact that the country has a high matching productivity, 𝑘, indicating that firms are more willing to 
post vacancies than in Sweden, thereby alleviating the shock. 
 
Q3-Q4 
In Q4, the unemployment rate in Sweden decreased, while the number of vacancies increased. This 
indicates that the labor market tightness is increasing and that the country is on the path away from a 
recession. In Denmark, the unemployment rate also decreased, while the number of vacancies 
increased. For both countries, this indicates that more vacancies are being posted and that more people 
are being employed.  
 
The figure shows that Denmark is back to the same vacancy rate as previously, while the 
unemployment rate is still higher than before the shock. Oppositely, Sweden is still having far fewer 
vacant position than before the pandemic and their unemployment rate is also higher than pre-
COVID-19. In the theoretical model, this corresponds to a labor market tightness that is lower than 
before the pandemic, which parallels with the increase in the vacancy filling rate and the decrease in 
the job finding rate found in the theoretical analysis. 
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Appendix O: DiD Illustration (Control, treatment & counterfactual) 
 

The figures are drawn based on the pre-treatment (0) and post-treatment (1) averages for each 

country. 

 

Weekly unemployment inflow 

 
 

Monthly unemployment rate 
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Appendix P: Relation between the percentage of employed in vulnerable sectors 
and the percentage of employed on furlough 
 

 
 
Source: Damm (2020) 
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Appendix Q: Currency Fluctuations 
 
Swedish Krona against USD, EUR & GBP (2020) 
 

 
 

 
Danish Kroner against USD, EUR & GBP (2020) 
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Danish Kroner and Swedish Krona against NOK (2020) 
 

 


