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Abstract

We study how firms adjust labor in response to adverse shocks—via layoffs or pay cuts—and

the reasons behind each adjustment margin. To do so, we design and implement a novel large-scale

online survey of the population of firms in Denmark and link it to administrative data. We find, first,

that layoffs are much more prevalent than pay cuts, but pay cuts are not rare. Second, employers do

not consider pay cuts to be a viable substitute for layoffs during crises. The size of a hypothetical pay

cut needed to save a layoff is large. Furthermore, some layoffs during a crisis are not caused by the

crisis. Rather, a crisis is an opportune time for firms to lay off some workers. Third, employers that

did not cut base pay predominantly say that it would damage employee morale or lead employees

to quit. Fourth, losing specific workers’ skills is the most important consideration in layoff decisions.

Overall, our results provide useful insights on wage rigidity and layoff.
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1 Introduction

During economic crises, firms typically lay off a large number of workers. The sub-

sequent search and matching process is costly for both firms and workers. Instead of

laying off workers, firms could cut their pay. Can pay cuts save layoffs? What are the

main considerations in layoff decisions when faced with negative shocks? Despite the

high stakes of these questions, evidence is scarce. An exception is a seminal work by

Bewley (1999) based on interviews with 200 businesspeople conducted in 1992-1993 in

the US.

This paper adds novel and factual knowledge to the question of how firms adjust

labor in response to adverse shocks. We design and implement an innovative large-

scale survey of firms. The survey was fielded online in the summer of 2021 to the

entire population of Danish private firms. The survey asks firms how they adjusted

their labor force during the 2020 crisis – through an adjustment to the number of em-

ployees or a reduction in pay – and the reasons behind the specific labor adjustment

approaches. We use quantitative, open-ended, hypothetical, and qualitative questions

to understand how employers think about the labor adjustment process. We then

match our survey with administrative data. The resulting data set contains responses

from 2,400 companies, and it is a representative sample of the population of Danish

companies. We additionally assess the role of firm-specific characteristics (e.g., pro-

ductivity) and labor market conditions in which a firm recruits (ratio of vacancies to

unemployment) to explain the findings of our survey.

Our matched firm survey-administrative data have some key advantages over sur-

veys or administrative data taken separately. We ask questions about what firms did

and why. Although some responses can be obtained from employer-employee data,

survey information on "why" - the reasons behind firm actions - is not available in ad-

ministrative data and typically comes from theory. Second, matching the survey data

with administrative data allows us to collect information that is potentially not known

to the respondents (e.g., value added, number of hours worked). Additionally, we

validate the survey responses by comparing them to administrative data. This allows

us to avoid the common concern that the sample suffers from selection bias or that the

responses are unreliable.

The evidence we gather draws a rich picture of the decision-making process of

firms that plausibly goes beyond the 2020 specific recessionary episode. As recession-

ary episodes are rare, and each of them has its specificity, the Pandemic recession is

instructive for understanding how labor markets function in recessions. The questions

explicitly distinguish between the specific decision-making about the 2020 shock and
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the general attitudes of employers toward layoffs and pay cuts. To limit the concern of

the specificity of this recession, we only select firms that employ at least five workers

in 2019 (thus, removing most businesses in close-contact services). Denmark offers

an ideal environment to study this question. The Danish legal and institutional con-

straints on employers are more similar to those in the US than to other continental

European economies. Denmark has no specific hiring and firing regulations and the

pay is mainly set at the firm versus the industry level.1

Our analysis produces four main findings. First, we find that layoffs are more

prevalent than pay cuts, but pay cuts are not rare. Among companies that experi-

enced a revenue reduction in 2020, 29% used some form of pay cut, and 67% made

changes to the number of employees or working hours.2 16% of firms that experi-

enced a reduction in revenue cut base pay, and 20% cut other forms of pay (bonuses,

fringe benefits, or promotions). We complement our survey evidence with annual data

that measures hourly base pay at the employee-occupation-establishment level. The

data are reported by employers and, in all likelihood, are subject to much less mea-

surement error than data from household surveys. In this data set, we also find that

a reduction in base hourly pay from one year to another is common. Specifically, 17%

of workers experienced a base hourly wage cut in 2020, and 13% in 2019. Our evi-

dence draws attention to some pay flexibility, which is a useful empirical fact to guide

macroeconomic theories (see Elsby and Solon 2019 on this point).

Second, most firms do not consider pay cuts to be a viable substitute for layoffs

during crises. When we ask firms why they retained employees in 2020 despite a de-

crease in revenue, more than 50% of firms disagree that, instead of layoffs, they could

reduce pay. Furthermore, the size of a hypothetical pay cut needed to save a layoff is

generally greater than 20%. Importantly, some layoffs during crises are not caused by

the crisis. Instead, crises are an opportune time for companies to lay off some work-

ers. Most of the respondents declare that it is easier to lay off bad employer-employee

matches in recessions, to change employee tasks in recessions, or to reorganize, as cost

reduction is less important than in normal times. Twenty-four percent of firms declare

that all the layoffs that occurred in 2020 would have taken place in 2020 or the next

two years if there had not been a pandemic. In general, our evidence is consistent with

the anecdotal evidence presented in Bewley (1999).3 Our evidence helps explain why

1In 2020, firms could furlough workers (i.e., put them temporarily on zero hours), but in contrast to
other countries (e.g., Germany), it was costly, and so the take-up rate was low. See Section 2.3.

2We are unaware of another study that documents labor adjustment margins as we do. They are
usually analyzed separately (Davis et al., 2006). We ask about pay (base pay, bonuses, fringe benefits,
and promotions) and employment adjustments (hiring reductions for existing and new jobs, permanent
and temporary layoffs, furlough schemes, early retirement, and hours reduction).

3He writes "I believed that an individual firm could save a significant number of jobs by reducing pay. This
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firms are more likely to restructure during recessions (Koenders and Rogerson, 2005;

Berger, 2018).

Third, we ask about the main reasons for not lowering the base pay. Approximately

70% agree that pay reductions damage morale, and that pay reductions would lead

employees to quit. Fewer respondents agree that unions would be against pay cuts.

A large literature document wage stickiness for new and continuing workers in the

U.S (see, e.g., Card and Hyslop 1997; Grigsby et al. 2021b; Hazell and Taska 2022).

Our evidence establishes that while morale matters (as suggested by Bewley 1999),

labor market competition between employers is almost as important for explaining

the distribution of individual-level pay changes.

Fourth, worker skills and search frictions are the most important considerations in

layoff decisions. In the sample of firms that experienced a revenue reduction in 2020,

90% agree or strongly agree that they want to retain current employees to avoid loss of

skills and knowledge, 70% agree or strongly agree that they may not be able to find and

hire again quickly when needed during the recovery. Fewer respondents declare that

layoffs have detrimental effects on the morale of the remaining employees or would

lower firm’s reputation. The response means that building firm-specific human capital

and finding the right employee are important considerations in layoff decisions (see,

e.g., Pissarides 2009).

Finally, we conduct an heterogeneity analysis by linking our survey to several ad-

ministrative datasets. We assess whether firm characteristics and labor market con-

ditions (vacancies over unemployment) affected what firms did and why. We show

how workforce composition (age, job tenure, level of education, gender ratio, union-

ization rate), firm demographics and financial characteristics (age, size, productivity,

wage bill, amount of cash, capital stock) as well as the structure of ownership and the

product market (i.e., family business and subcontractor for other firms) predict survey

responses. Guided by search and matching theory, we also include in our regressions a

measure of aggregate labor market conditions: the labor market tightness that applies

to a firm, given its workforce composition. Overall, the heterogeneity in employers’

views is mainly shaped by differences in productivity and tightness levels. In par-

ticular, more productive firms are less likely to cut pay and lay off workers. On the

contrary, firms paying higher wages are more likely to cut pay (conditional on their

productivity and other regressors). Also, when the labor market conditions are more

favorable to employees (i.e., an increase in the tightness), employers are less likely

to cut pay and to lay off workers. These novel results show that both firm-specific

is rarely true, and the firms for which it is true are precisely the ones most likely to cut pay".(Bewley 1999, page
16)
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and macroeconomic conditions matter in understanding how firms adjust labor in re-

sponse to adverse shocks. Importantly, we also show that firm characteristics do not

explain the reasons for pay cuts and layoffs, which accords with a literature that em-

phasizes the importance of managerial attitudes in explaining firm behavior (see, e.g.,

(Acemoglu et al., 2022)).

Our main contribution is to add novel and factual knowledge to the understanding

of employers’ decisions about pay and employment adjustment. Until now, evidence

has been drawn from interviews or small-scale surveys (Bewley, 1999; Campbell and

Kamlani, 1997; Blinder and Choi, 1990). In contrast, we surveyed a large and rep-

resentative sample of firms. We document the reasons for downward wage rigidity

and employers’ considerations on the layoff margin. In addition, we show how firm

characteristics and their environment influence survey responses.

While only descriptive, these facts are key to guiding macro-labor and monetary

business cycle models (Basu and House, 2016; Rogerson and Shimer, 2011). They also

guide a concrete and policy-relevant question: Would it be feasible for governments

to avoid some layoffs by designing tools that allow employers to adjust the pay of

their employees? The response to this question has implications for the financing of

unemployment insurance and the potential savings of costly job losses (Lachowska et

al., 2020; Bertheau et al., 2022).

Our findings complement the work of Krolikowski and Davis (2022). They con-

ducted a survey of US unemployed workers to elicit their opinions to pay cuts and

find that discussions about cuts in pay in lieu of layoffs are rare. However, most of

the respondents express a willingness to accept a pay cut to save their jobs. As most

employers in our survey state that they do not think that they could adjust pay in-

stead of laying off workers, this explains why employers typically do not discuss pay

adjustments with the laid-off workers.

This paper complements studies on firm restructuring during recessions. For ex-

ample, Hershbein and Kahn (2018) show that the Great Recession accelerated the firm-

level adoption of technologies that replaced routine labor. This relates to our evidence

that during recessions, the lower opportunity costs of reorganizing production pro-

cesses, and therefore the workforce, are lower. Although this hypothesis has been

explored (Berger, 2018; Koenders and Rogerson, 2005), we provide novel systematic

empirical evidence supporting this idea.

The paper is structured as follows. Section 2 describes the data. Section 3 doc-

uments how firms adjusted labor during the 2020 crisis. Sections 4 and 5 study the

reasons behind firms’ approaches to labor adjustment. Section 6 concludes.
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2 Matched Firm Survey-Administrative Data

This section describes the different stages needed to construct the matched firm survey-

administrative dataset, provides some background on the Danish labor market, and

describes the actual sample. The backbone data set comes from an online survey which

is representative of the population of private sector firms.

2.1 Sampling Process and Survey Questions

Target population. The target population that we want to survey is all private and

public limited companies (ApS, Anpartsselskab and A/S, Aktieselskab) in Denmark. The

coverage error, the difference between the potential pool of respondents and the tar-

get population should be zero, as it is mandatory for firms to be able to receive digital

mail from the authorities (e.g., the tax authority). Also, because all firms are sampled,

the planned sample corresponds to the potential pool of respondents. Therefore, in

Stantcheva’s (2022) sketch of the different stages of survey errors, the only variation

coming from the target population to the actual sample is a nonresponse error. Nonre-

sponse error comes from respondents ignoring the invitation, or answering that they

don’t want to participate. We exploit information on nonresponders obtained from the

administrative records to build weight to correct for (weak) selection.

Recruiting respondents. An international Danish consulting firm conducted the on-

line survey by sending invitation emails to companies in June 2021. The late spring

and the beginning of summer 2021 was an ideal time to ask about the impact of the

2020 economic recession, because at that time the world economy and the Danish econ-

omy were on the recovery track.4 The survey closing date was at the beginning of

August 2021, and a couple of reminders were sent in June and July to increase the

response rate.5 The email contained an invitation letter stating that, on behalf of the

University of Copenhagen, Ramboll is conducting a survey related to the COVID crisis

(See Figure A.1). The invitation letter was designed to recruit as many respondents as

possible, minimize selection bias, and appear legitimate and trustworthy. It provided

useful information to respondents, that is, the deadline for completing the survey and

that the survey could be answered using mobile-friendly devices. The actual topic

4The IMF released a report in April 2021 on economic recoveries. The American Rescue Plan Act was
passed on March 2021. The number of people who received a dose of the COVID-19 vaccine peaked in
May 2021 in the European Union.

5Online surveys have key advantages in terms of selection compared to in-person, telephone, or mail
surveys. In particular, it gives respondents more flexibility to complete the survey and offers rewards
for taking surveys that can appeal to a broad group of people (Stantcheva, 2022).
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of the survey was kept vague and used simple language to minimize selection bias.

Additionally, the logo of the University of Copenhagen was clearly visible, as was

that of the funding partner for this research, and we explained that all data generated

comply with data protection rules. Finally, the letter stipulated the incentives for the

respondents (i.e., getting an anonymized benchmark report).

Response rate. The response rate was 15.25% for observations in the survey that can

be matched with the target population. The target population is all private firms with

non-missing financial account data and with at least five full-time employees in 2019 in

matched employer-employee data.6 About 500 respondents declared that they did not

want to participate in the survey. The response rate for the participants was 12.76%,

which corresponds to 2787 observations. Of 2787 observations, 480 respondents did

not answer all the survey questions (see Table A.1). Missing data are coded in a dif-

ferent category to transparently show where respondents skip a particular question or

item in a question. This leaves 2787 observations at this stage.

A 12.76% response rate is high for a voluntary online survey. The high response is

plausibly because firms had an incentive to reply with the benchmark report that we

offer. Firms spend considerable resources to benchmark their HR practices compared

to their competitors (Cullen et al., 2022). Furthermore, the invitation letter puts the

University in the spotlight by displaying the logo and writing "On behalf of the univer-

sity of Copenhagen [...].". This visual display and the language increase the response

rate as the University of Copenhagen is a legitimate and trustworthy institution in the

Danish society.

Sample restrictions. First, respondents who we consider as not knowing enough

about the pay policy are deleted. Specifically, respondents who check "I only know a

little about salary and employment conditions." to the question "In the following ques-

tions, we ask about pay and hiring practices. How close are you to such decisions?".7

Second, we delete observations with at least 10 missing values on key questions for

layoffs and pay cuts. Finally, incoherent answers where the respondents contradict

themselves are deleted.8 As a result of these restrictions, the sample size changed

from 2787 to 2488, corresponding to a 10.73% response rate compared to the target

population in the actual sample (see Table A.1).

6We also delete observations with imputed accounting data. The restriction on imputed accounting
data deletes firms in some industries (e.g., utilities and postal services).

7Our results are similar without this restriction.
8For example, some of the respondents choose "none of the above", but also choose other options in

the questions that ask respondents to "check all that apply".
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Question ordering. The questionnaire starts with background questions about re-

spondents and firm characteristics, then asks quantitative questions about labor ad-

justment strategies in 2020, and finally, it asks qualitative questions related to reasons,

perceptions, and attitudes toward layoffs and pay cuts. The three blocks of questions,

which contain 25 questions in total, are as follows.

1. Background questions. Respondents must state their role in the company, their

knowledge of pay and employment policies, the number of employees in the com-

pany and the change in revenue in 2020 compared to 2019. We show in various ways

in the Appendix that the respondents know the economic situation of the company. In

addition, we add questions about firm characteristics that are not available in adminis-

trative data sets. We ask respondents about the expected length of the revenue reduc-

tion for their firms, whether one person or a family owns the company, and whether

the firm derives its revenue primarily from subcontractor work for other firms.

2. Labor adjustment strategies in 2020. This block contains quantitative questions regard-

ing whether and how the firms adjusted workers’ pay and the number of employees.

In most of the administrative matched employer-employee data, the reasons for the

separations are not observed. Therefore, these questions allow us to draw a complete

picture of the labor adjustment process on a representative sample of firms.

3. Reasons for, perceptions, and attitudes towards layoffs and pay cuts. This block contains

a series of qualitative questions to elicit employers’ perceptions, reasons for, and atti-

tudes toward layoffs and pay cuts.

Types of questions. The main questions on labor adjustment strategies in 2020 are

"check all that apply" questions, and respondents are not forced to judge all items

independently to reduce the burden. All qualitative questions are reported in five

answer categories to make the scale manageable following common practice (Dillman

et al., 2014). The five categories are the following: "Strongly agree", "Agree", "Neutral",

"Disagree", and "Strongly disagree". The odd number ensures that there is a middle

option.

The questions are reported in English in Appendix A.

2.2 Administrative Data on Firms, Their Employees, and the State of

the Labor Market

The survey data are matched with administrative datasets to check data quality and to

identify the firm characteristics that matter for explaining layoff and pay cut decisions.
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Data sources. The administrative data sets come from various sources gathered by

the National Statistics Agency (Statistics Denmark), the National Employment Policy

Agency (STAR) and the largest employer association in Denmark (DA). In total, 11

data sets are linked. Table A.2 provides an overview of the data sets and data sources.

Firm-level variables. The financial data set comes from the General Firm Statistics

(FIRM, Generel firmastatistik). FIRM contains annual financial statements for most pri-

vate sector firms (a handful of specific industries do not need to report) up to 2020. We

use the following accounting elements: revenue, labor costs, capital stock (the value

of fixed assets in DKK), liquid assets (the value of cash, shares, and bonds), and value

added. The latter is defined as the revenue minus the intermediate costs. Nonfinancial

information, such as the number of employees, the number of years in business, loca-

tion (NUTS3 region), and industry codes (4-digit NACE code), are also used to predict

the firm characteristics associated with survey responses.

Worker-level variables. Information on worker age, job tenure, sex, educational at-

tainment, and unionization status (via membership fees that are deducted on the

worker’s tax return) are collected from administrative registers (see Table A.2).

Data on base pay. The data set on the pay component is from the Wage Statistics

(LONN, Lønstatistikken). The LONN data set records information collected from a

mandatory employer survey on pay components for all companies with at least 10

employees from 2009 to 2020. The quality of the survey is high, as it is used in Euro-

stat data sets. Moreover, the survey is designed so that the collected data already exist

in the firms’ electronic payroll systems.

This data set contains variable that allows us to credibly measure the extent of

any agreed-upon base pay cut credibly. It contains the establishment identifier, the

type of remuneration (hourly workers and salaried workers), the function of the em-

ployee (via 6-digit occupational codes), paid hours (distinguishes normal and over-

time hours), pay per hour, and the base pay per hour. The base pay per hour includes

all pay components negotiated at the hiring stage. It includes the basic pay rate, qual-

ification supplements, job function allowances, and holiday payments. The base pay

does not include bonuses, overtime or other pay components.

Vacancy data and unemployment data. The unemployment and vacancy data come

from the public employment service (PES) job search platform, jobnet.dk. In Denmark,

the unemployed must fill in the occupations for which they are qualified at the start
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of an unemployment spell. A caseworker assists and verifies the validity of the occu-

pation codes. We have access to data that record the number of unemployed workers

at the occupation-municipality-monthly level. Vacancy data are also reported at this

level. The job bank website that we use is widely used by employers. The number of

vacancies posted are comparable across the public employment services job bank and

the main private sector job bank (see Figure A.6).

Data on industry-level vs. firm-level wage bargaining. The level of coordination

(i.e., industry or firm) of wage setting is determined using a data set provided by the

Danish Employer Association. When fewer than 50% of a company’s employees are

subject to firm-level wage bargaining in a company, we create a dummy equal to one

for the firm being in an industry-level wage-bargaining setting. Pay set at the industry-

level pay is the base level that companies in the industry must pay, but they can and

do deviate with other pay components.

Appendix Section D.3 contains further information on the data sets. Table A.3 pro-

vides the definition and data source for variables that are not part of the survey for

replication purposes.

2.3 Institutional Context of the Danish Labor Market

In a broad comparison, the institutional characteristics of the Danish labor market are

closer to the US labor market than to the continental European labor market. High job

mobility rates characterize the Danish labor market, and pay is negotiated at the firm

level. The furlough scheme implemented during the Pandemic recession was more

costly for employers compared to other job retention schemes implemented in most

OECD countries.

Macroeconomic performance. Since the mid-1990s, the Danish unemployment rate

has been lower and more volatile than the unemployment rate in the euro area. This is

illustrated in Figure A.2 which plots the unemployment rate for the US, the Euro area

and Denmark from 1990 to 2021.

Hiring and firing regulation. Unlike many European countries, the Danish labor

market is characterized by the absence of restrictive regulations on hiring and firing.

This leads to one of the highest levels of job mobility in the OECD (see Figure A.3).

According to several other Employment Protection Law (EPL) indexes, Denmark has

among the most flexible employment protection laws among advanced economies.
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Pay regulation. There is no legal minimum wage. Like most European countries, the

Danish collective bargaining agreement is based on a two-tier structure, with sectoral

bargaining of wage floors (or base wages) followed by local bargaining at the firm

level. However, the pay of 80% of workers is established through local negotiations

at the firm level (see Table A.4). Industry-level agreements are limited to other con-

ditions. For the remaining 20% of the workers, the industry agreements set out the

base pay. However various pay components, such as bonuses are set at the firm level.

Therefore, pay is mainly negotiated at the firm level in Denmark.

The 2020 economic crisis. The reduction in GDP in 2020 was large in Denmark (-2%

compared to 2019). In the following, we provide explanations of the main govern-

ment assistance schemes during the 2020 pandemic. The aid packages were agreed on

in March 2020, the same month as the announcement of the lockdown. There were

different aid packages: a furlough scheme to compensate workers and a scheme to

cover fixed costs for firms.

The job retention scheme implemented in Denmark was a furlough scheme (Lønkom-

pensationsordningen). The following eligibility rules applied to firms. A firm that ex-

pected to lay off 30% of its workforce or more than 50 employees could apply for the

furlough scheme. The firm was then able to furlough as many workers as needed for

as long as needed until the end date of the scheme, which was in June 2021. The gov-

ernment then paid workers up to 75 and 90 percent (depending on their job function)

of their usual pay with a low monthly cap of 30,000 DKK (4033 EUR). The firm had to

cover the remaining pay. Importantly, companies were allowed to cut base hourly pay

or bonuses while using the furlough scheme.

Low take-up rate of furlough scheme. The furlough scheme was less generous and

less flexible compared to short-time work policies implemented in other European

countries (e.g., France, Germany and Italy). Furlough schemes only allows a 100% re-

duction of hours per employee, contrary to short-time work programs where employ-

ers can choose the percentage of hours reduced (Boeri and Cahuc, 2022). Furthermore,

under the Danish furlough scheme, employers had to bear a very high labor cost for

idle employees. The average gross monthly salary of a full-time worker was 43,487

DKK in 2019 in the sample of workers who were employed in a firm that responded

to the survey. We find that, of the full labor costs, the 30,000 DKK threshold covered

for 10% of managers, professionals, and technicians; 38% of clerks, service, and sales

workers; and 33% of craftsmen, machine operators, and other jobs (see Figure A.4).

This explain why the take up rate was much lower than in other OECD countries.
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The take-up rate was over 50% in France, around 30% Germany, and around 10% in

Denmark (see Figure A.5).

2.4 Descriptive Statistics and Data Quality Checks

Descriptive statistics and representativeness. Table 1 reports the mean of the main

variables. In Panel (a), column 1 shows the target population and column 2 shows the

survey sample ("Unweighted sample"). Although the means in columns 2 and 1 are

similar, the third column reports the mean after we reweight the data. The weights are

constructed using auxiliary administrative data to give more weight to respondents

who are underrepresented in the sample. The weight targets population means of the

number of employees, industry distribution, and productivity deciles.9 We use these

weights throughout.

The sample over represents larger (33 vs 39 employees), older (17 vs 20), more

productive firms (88,000 EUR vs 94,000 EUR). The characteristics of the employees

are mostly balanced. The sectoral composition is mostly similar between the target

population and the sample (see Figure A.7). After we apply the weights (see column

3), the differences are small.

Table 1 Panel (b) summarizes the respondents and the firm characteristics of the

survey. More than 85% of the respondents hold an upper management position in the

firm (owner manager, director, board member, department head, etc.).

Ex-post data quality checks. First, a question about firm size is used. The question is:

"How many people were employed in the company on May 1, 2021?" We specify that

respondents must include all employees (full-time, part-time, etc.).10 Second, we ask

companies about revenue growth: "How much did revenue change in 2020 compared

to 2019?". The responses to the survey are similar to the administrative data in the

two questions (see Figure A.8 and A.9), demonstrating that most participants know

the economic situation of the firm well.

2.5 Statistical Models to Predict Variation in Survey Responses

We assess whether the characteristics of the firm and the conditions of the labor market

affect what the firms did and why. We estimate OLS models and ordered probit mod-

els when the question is qualitative. In the latter case, we report the average marginal

9We use entropy-balancing weighting (Hainmueller, 2012), which is used in various fields in applied
social sciences to produce balanced samples in observational studies.

10Table A.1 reports the data quality checks that are implemented through the sample restriction pro-
cess. In particular, we make sure that the respondents know the pay policy of the firm.
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Table 1: Sample Description of the Matched Survey-Administrative Data

Panel (a): Comparison of the firm characteristics in the sample with the population
(1) (2) (3)

Study population Unweighted sample Weighted sample

Firm characteristics
Number of employees (FTE) 33.15 39.73 33.50
Age 17.88 20.11 19.61
Revenue growth in 2020 (%) -3.81 -2.05 -2.03
Value added per worker (’000 EUR) 88.11 94.31 93.12
Labor costs per worker (’000 EUR) 66.61 70.58 69.59
Liquid assets per worker (’000 EUR) 20.08 21.10 21.13
Job creation in 2019 (%) 5.50 5.15 5.15
In the manufacturing sector (%) 14.50 17.48 14.93
In the services sector (%) 60.02 59.69 59.79
In other sectors (%) 25.48 22.83 25.28
Copenhagen (%) 27.71 25.64 24.87
Sector pay-setting (%) 16.20 17.44 17.69
Employee characteristics
Female (%) 28.64 28.80 28.32
Age 40.22 41.97 41.85
Tenure (years) 4.74 5.34 5.38
Employee educational level 3.28 3.40 3.35
Furloughed workers in 2020 (%) 16.53 15.69 15.62
Unionized workers (%) 55.76 59.88 59.05
Labor market characteristics
Tightness (vacancy/unemployment) 0.13 0.13 0.13

Observations 21835 2488 2488

Panel (b): Respondents and firm characteristics in the survey data
Mean

Knowledge of HR policies (%) 100.00
Manager respondents (%) 83.64
% Firm with revenue decreased in 2020 27.17
% Firm with layoffs in 2020 40.96
Family business (%) 59.81
Subcontractor (%) 32.70

Observations 2488

Note: Panel (a) compares the mean of firm characteristics from the sample to the corresponding population of firms.
Column 1 reports means from the population, i.e., firms with at least 5 full-time employees. Column 2 reports means
from the raw sample and Column 3 from the sample weighted by entropy balancing as described in Section 2. Panel
B shows means for variables only available in the survey. "Firm characteristics" corresponds to the demographics and
financial characteristics of the companies. "Sector pay-setting" is a dummy equal to one if the sectoral level collective
bargaining agreements set out wage floors (normallønssystemet). "Employee characteristics" corresponds to the mean
characteristics of the employees in 2019. "Labor market characteristics" correspond to external factors for the firm. The
tightness is the ratio of job vacancies to unemployment. It is occupation-specific tightness weighted by the share of
each worker in a firm in a specific occupation.
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effects where the covariates are evaluated at their mean values. This means that a

unit increase in, for example, the size of the firm, is associated with being x percent-

age points less or more likely to agree / disagree / be neutral about the question of

interest. Continuous variables are standardized to mean zero and standard deviation

one to facilitate the interpretation of predictors with different scales (i.e., firm size and

percentage of unionized workers). We discuss the variables of interests below.

Firm characteristics. We are primarily interested in knowing whether the firm de-

mographic characteristics (the number of employees, firm age, capital per worker) and

the financial situation of the firm (value added per worker, labor costs per worker, and

liquid assets per worker) affect what the firm did and why. These characteristics are

motivated by the literature that documents hiring and layoffs across heterogeneous

firms using administrative data (Davis et al., 2006; Bertheau and Vejlin, 2022).11 We

take advantage of our survey to measure firm characteristics that are not observed in

administrative data. We include the firm ownership type (whether the majority owner

is one person or a family) and the structure of the product market (whether the firm is

a subcontractor to other firms).12

Labor market characteristics. The wage in the Diamond-Mortensen-Pissarides (DMP)

theoretical framework depends on the productivity of the firm and on the labor mar-

ket conditions, proxied by the labor market tightness (see, e.g., Petrosky-Nadeau and

Wasmer 2017). We calculate the tightness of the labor market that applies to a firm

given its workforce composition. Specifically, the tightness for the firm j, denoted by

θj, is the weighted sum of the three-digit occupation-specific (o = 1....O) labor market

tightness (θ0 =
Vo
Uo

),

θj =
O

∑
o=1

wojθo, (1)

where Vo and Uo in the tighness θ0 are the total number of vacant jobs and the

number of employed in a given occupation, respectively. woj =
Noj
Nj

is the number of

workers in a specific occupation (Noj) over the total number of workers in the com-

pany in 2019 (Nj). Hoeck (2022) is the first to use and construct the firm-specific labor

market tightness. Combined with data on productivity and other firm characteris-

tics, firm-specific tightness allows us to quantify how labor market conditions impact

11This literature focuses on firm size, firm age, the average wage paid and productivity. We also
include the liquid assets per worker (i.e., cash, shares, and bonds) following papers documenting the
heterogeneity of cash holdings across firms (see, e.g., Renkin 2020).

12A subcontractor is a company in which the survey respondent states that at least 50 percent of the
revenue comes from subcontractor work to other companies.
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adjustment to worker pay and layoffs.

Workforce characteristics. We absorb differences in workforce characteristics by in-

cluding the following characteristics: average educational attainment of employees,

the percentage of female workers, worker age, job tenure, and the percentage of union-

ized workers.

Additional controls. We include the revenue growth rate from 2019 to 2020, the job

growth rate from 2019 to 2018, and industry and geographic fixed effects to specifi-

cally control for the size of the reduction in demand, idiosyncratic shock, and com-

mon sectoral or regional shocks. We control for differences in institutional settings by

including a dummy measuring whether the base pay is set at the industry level and a

dummy for the presence of an employee representative (i.e., a union member or indi-

vidual who represents employees in negotiations with management on such issues as

wages and work conditions). Finally, we control for the job function of the respondent

and her knowledge of the pay policy. These additional controls should capture the

variation in the data that are not explained by the main firm characteristics that we are

interested in.

To summarize, the matched survey-administrative data set that we built is unique.

It contains a large and representative sample of firms with detailed information on

firm and labor market characteristics. The institutional setting is also favorable for

studying pay cuts and layoffs. In the next section, we exploit this data set to learn how

firms adjust labor in response to adverse shocks.

3 Reducing Worker Pay or the Number of Employees?

This section documents downward adjustments to worker pay and the number of

employees in the wake of the 2020 crisis. Then, we document how firm characteristics

and labor market conditions influence the use of different labor adjustment methods.

3.1 Adjustments to Worker Pay and Number of Employees

Figure 1 shows how the companies adjusted labor. The figure displays the results for

the full sample and subsamples defined by the firm’s revenue change in 2020 com-

pared to 2019 (which was likely caused by the COVID-19 shock). Two-thirds of the

respondents stated that the main reason for the decrease in revenue was the decrease
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in demand (see Figure A.10). Information on the revenue change from the financial ac-

count data is used to construct the subsamples. Panel (a) shows the share of firms that

adjusted pay using adjustments to base pay, variable pay (i.e., bonuses), or any ad-

justment to pay (including base pay, bonus pay, fringe benefits, or promotions). Panel

(b) shows the share of firms that adjusted the number of employees through perma-

nent layoffs, hiring reductions, temporary layoffs, government support schemes, or

any reduction approaches (note that the categories are not mutually exclusive).13

First, an overarching conclusion from Figure 1 is that a higher share of firms ad-

justed the number of employees than the pay of employees. Among all firms, 46%

made some adjustments to the number of employees (Panel (b)), and 17% adjusted

pay (Panel (a)).

Second, firms that did not experience a reduction in revenue also reported a reduc-

tion in the number of workers or pay. However, the reductions were most prevalent

among the firms that experienced the reduction in revenue. Among companies that

did not experience any change in revenue, 39% adjusted the number of employees,

and 11% adjusted the workers’ pay. Layoffs also occur in firms that do not contract,

consistent with previous literature (see, e.g., Davis et al. 2006). Results are similar

when using finer categories of revenue growth (see Figure A.11).

Third, Panel (a) shows that pay cuts are not rare among firms that experienced a

decrease in revenue. 29% of them cut pay in some way. 15% cut the base pay, and 20%

cut other forms of compensation (bonus pay, fringe benefits, or promotions). The U.S

labor market also experienced base pay cuts during the Pandemic Recession (Cajner

et al., 2020).

Fourth, Panel (b) shows that the most prevalent form of reduction in the number of

employees was furlough schemes. However, despite the use of government furlough

schemes, a large fraction of companies reported permanent layoffs and a reduction in

hiring.

Figure A.13 reports point estimates from a simple bivariate regression of the use

of permanent layoffs on another adjustment method, like base pay. The estimates

indicate that permanent layoffs is positively associated with other methods (see also

Grigsby et al. 2021a).

Base pay reduction in administrative data. To reinforce our findings on pay adjust-

ment, we build a data set to measure annual pay change using administrative data.

The pay is defined as the agreed-upon base hourly pay (see Section 2.2). The sam-

13Any reduction includes the following labor adjustments: hiring reductions for existing jobs and
new jobs, permanent and temporary layoffs, furlough scheme, early retirement, and hours reduction.
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Figure 1: Reductions in Worker Pay and the Number Employees

Panel (a): Worker pay
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Panel (b): Hours Worked and Employment
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Note: Panels (a) and (b) show the percentage of firms that answered "yes" to questions about the corresponding labor
adjustment method. The "All firms" category includes all firms in the sample. The "Reduction of revenue" category
includes the firms with a decline in revenue in 2020 relative to 2019 in the financial account data. Temporary layoffs are
defined in the questionnaire as layoffs with expected reemployment. Figure A.11 shows the percentage of firms that
answered "yes" when we split revenue growth into finer categories. Figure A.12 reports the extent of pay reduction and
the percentage of employees affected. Figure 2 and Table A.5 report the firm-level predictors of different adjustment
methods.
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ple is restricted to employees who remain in the same establishment within the same

job function (using a 6-digit occupation code) from year t − 1 to year t for salaried

workers (i.e., excluding hourly workers). Hence, our measurement of hourly base pay

should be close to proprietary data which distinguish base pay to bonuses (Grigsby

et al., 2021b). We find that the distribution of individual pay changes is asymmetric,

with fewer percent of employees receiving pay cuts than pay increases (See Figure

B.4). Still, 17% received hourly pay cuts over the period 2020-2019 and 13% over the

period 2019-2018.14 We find that the base pay is more flexible in our data than recent

US-based evidence (Grigsby et al., 2021b; Hazell and Taska, 2022). This evidence is

consistent with earlier work documenting more flexible pay in Denmark than in the

U.S (see Dickens et al. 2007 and Section D.1).15

Expectation, investment and labor adjustment. Finally, we show that labor adjust-

ment is associated with the expectation of the length of the shock and with future

investment plans. Base pay reductions are more likely for firms that expect a reduc-

tion in revenue to last more than a year than those that expect a less persistent shock

(see Figure A.14). Firms that reported reduced investment are more likely to cut base

pay, lay off, and reduce hires (see Figure A.15).16

3.2 Do Firm Characteristics and Labor Market Conditions Predict

Reduction in Pay or Employment?

Figure 2 shows the results from regressions of the use of different labor adjustments on

firm characteristics and labor market conditions. Specifically, we report the re-scaled

point estimates of the number of employees, value added per worker, labor costs per

worker, percentage of unionized workers, tenure of workers, and firm-specific labor

market tightness. All predictors are standardized to have a mean of zero and a stan-

dard deviation of one. Regressions also control for other factors, such as the revenue

reduction from 2020 to 2019.17

14A higher percentage of workers receive hourly total pay cuts (i.e., including bonuses) than base
hourly pay cuts.

15A detailed analysis of hourly pay cuts in the administrative data is beyond the scope of this paper.
We focus on the reasons for employers’ decisions about pay and employment adjustment.

16The expectation is: "How long do you expect it will take before the revenue is back to its 2019 pre-
crisis level?" The respondent is asked to choose from different time horizons. The investment question
is: "Compared to 2019, investments in 2021 will be..." with one of the following statements: reduced;
unchanged, increased.

17Regressions also include additional characteristics on firms (e.g., liquid assets per worker), their
workforce (e.g., age, educational attainment), the respondent (e.g., job function), industry and region
fixed effects. See Section 2.5.
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Figure 2: Firm and Labor Market Characteristics Associated with Labor Adjustment

Panel (a): Reduction in Worker pay

-2.83

-37.38

29.87

-6.65

-19.10

-9.81

22.72

-8.94

4.24

-3.45

-4.84

0.75

Number of employees

Value-added / worker

Labor costs / worker

Unionized workers (%)

Labor market tightness

Employees tenure

-50.00 0.00 50.00
Estimated effects

Base pay Variable pay

Panel (b): Reduction in Employment

23.60

-8.00

2.47

2.05

0.94

-14.61

17.20

-21.74

7.12

11.65

-7.73

-12.73

Number of employees

Value-added / worker

Labor costs / worker

Unionized workers (%)

Labor market tightness

Employees tenure

-40.00 -20.00 0.00 20.00 40.00
Estimated effects

Hiring reduction Permanent layoffs

Note: The figure shows the estimated effects from the regressions of the use of a specific labor adjustment method
(base pay and variable pay in Panel (a), hiring and permanent layoff in Panel (b)) on selected variables. Variables are
standardized, each having a mean zero and a standard deviation of one. Point estimates are divided by the mean of
the dependent variable and are multiplied by 100. Section 2.5 reports the full list of control variables. Table A.5 report
coefficient estimates for additional firm characteristics.
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A reduction in base pay is more likely in high-paying firms and less likely in more

productive firms (see Panel (a)). Specifically, one standard deviation (SD) increase in

labor costs per worker increases the probability of using the reduction in base pay by

29% compared to the mean of the dependent variable. In contrast, an increase of one

SD of the value added per worker decreases by 37% the probability of reducing base

pay compared to the mean. Furthermore, when labor market conditions are more

favorable to workers (when job seekers are scarce relative to the availability of jobs,

i.e., a tight labor market), firms are less likely to reduce base pay. One SD increase in

the firm-specific labor market tightness decreases the probability of reducing base pay

by 19% relative to the mean. Table A.5 shows that other firm specificity, like the stock

of capital or cash holding, does not affect the adjustment of workers’ pay.18

We also find that firm’s productivity and labor market conditions explain the use

of permanent layoffs (Panel (b)). As expected, in more productive firms and tighter

labor markets, firms are less likely to lay off workers. Contrary to pay adjustment, the

stock of capital explain variation in layoffs across firms. These estimates are consistent

with the cyclical behavior of employment of high and low productivity firms (see, e.g.,

Bertheau and Vejlin 2022).

To summarize, firms use the extensive margin (i.e., the number of employees) and

the intensive margin (i.e., the employees’ pay) to adjust labor in response to adverse

shocks. The fact that hourly base pay cuts occur is additionally confirmed in admin-

istrative data. Finally, both adjustments are positively associated and are related to

key factors in leading macro-labor models. Notably, the firm’s productivity and the

tightness strongly covary with pay cuts and layoffs.

4 Employer Considerations at the Layoff Margin

This section documents employers’ perceptions, attitudes, and reasoning regarding

layoffs. Then, we assess whether firm characteristics and labor market conditions in-

fluence employers’ views.

4.1 The Reasons for Retaining Employees Despite a Reduction in

Revenue

In the survey, we asked "What were the main reasons for retaining employees despite

a reduction in sales and other cost pressures? Note: Even if you have laid off some

18We do not detect differences across industries (see A.16).
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employees, consider why you have not laid off more." Respondents were instructed

to rate their attitude toward each reason as; strongly agree, agree, neutral, disagree, or

strongly disagree. The question was asked to respondents who declared a reduction

in revenue in 2020. Figure 3 shows the responses.

The most important reason to retain employees when faced with a reduction in

revenue is to avoid skill loss. Preserving firm-specific skills is by far the most common

answer. Overall, 90% of the respondents agree with this statement, and 60% strongly

agree. This result suggests that firm-specific human capital is a predominant concern

for firms (see, e.g., Lazear 2009), more than other reasons mentioned in the literature,

such as search frictions. It also suggests high fixed costs for job creation.19

The second most important reason to retain employees is the concern of being un-

able to hire quickly during the recovery. 75% of the respondents agree with this state-

ment, and 43% strongly agree. This result shows that search and matching friction is

an important consideration in the layoff decision, in line with the premise of the search

and matching literature (e.g., Pissarides (2000)). Relatedly, Bewley (1999) (page 239)

discusses the retention of employees despite bad economic times. He also found that

retaining skills (16 out of 20 interviews) was an important concern for employers.

An observation that stands out is that pay cuts are not perceived as an alternative to

layoffs. More than 50% of employers disagree with the statement, "Instead of layoffs,

we can reduce pay or adjust variable pay". We will return to this point in the next

section. Still, 16% respondents agree that they can adjust pay.

On the one hand, almost 40% agree that layoffs have detrimental effects on the

morale of the remaining employees. On the other hand, around the same share is

neutral about this opinion. Hence, morale concerns are not first-order concerns in the

layoff decision.

Other statements we propose to respondents also receive little approval. Using

government aid packages, keeping teams complete, or reducing a firm’s reputation

are concerns or practices that firms do not consider important for the reasons for not

laying off.

Figure A.6 shows that, to a large degree, firm characteristics are not correlated with

reasons to retain employees despite reduced revenue. For instance, respondents in

more productive firms are not necessarily more or less likely to report that they would

be unable to hire again or to cut pay instead of layoffs.

19These costs are useful to match the cyclical volatility in the job finding rate in search and matching
models (see, e.g., Pissarides (2009)).
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Figure 3: Reasons for Retaining Employees despite Reduced Revenue
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Note: The figure reports responses to the question "What were the main reasons for retaining employees despite a
reduction in sales and other cost pressures? Even if you have laid off some employees, consider why you have not laid off
more." The question is conditional on reporting a reduction in revenue in 2020. The statements are: We want to
keep current employees to avoid loss of skills and knowledge; We may not be able to find and hire again quickly
when needed during recovery; The employees work in teams, and we cannot lay off some of them; Layoffs will
be detrimental to morale among the remaining employees; We can use government aid packages; Instead of
layoffs, we can reduce pay or use variable pay; Layoffs will be detrimental to the firm’s reputation; Table A.6
shows the firm characteristics that predict the probability of agreeing with the different statements.
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4.2 The Consequences of Layoffs on the Remaining Employees

Figure 4 reports responses to the question, "How have layoffs affected the remain-

ing employees?" This question is asked to all firms that declare having laid off in 2020.

This question provides evidence of the reasons for the cyclicality of productivity. There

are two well-known competing explanations for fluctuations in labor productivity de-

pending on the state of the economy. First, the composition of workers can change

over the business cycle. Second, recessions can affect the efforts of remaining employ-

ees. While we cannot disentangle the two, we provide evidence on the latter.

Consistent with the findings in Figure 3, most respondents do not agree that layoffs

hurt the morale of the remaining workers.20 The data indicate that most employers

think that there is no effect. Interestingly, around 27% agree (vs. 23% who disagree)

that layoffs impact the remaining employees because they work more intensely. In

contrast, layoffs do not represent a "threat" to other employees because more people

disagree with the statement that employees work harder and make a greater effort to

avoid being laid off. In Figure A.19, we plot the same question for the sample of firms

experiencing a reduction in revenue in 2020. Here, slightly more employers think

layoffs cause a higher workload for each worker in contrast to having no effect (35%

vs. 33%). These results indicate that productivity during recessions is partly explained

by higher workload per employee (see Lazear et al. (2016) on this topic).

Figure A.7 shows that the firm’s characteristics do not predict the respondents’

views on layoffs’ effects on the remaining employees. In contrast, labor market tight-

ness influences firms’ responses. For instance, employers are less likely to respond

that employees increase efforts to avoid layoffs when the labor market tightens.

4.3 Is Crisis an Opportune Time for Layoffs?

Next, we investigate whether crises are an opportune time for layoffs. To shed light

on this question, we directly ask employers their opinions on the link between lay-

off decisions and economic conditions. This question is shown to respondents who

declare a reduction in revenue. The wording is as follows: "Do you agree with the

following? Note: Even if you have laid off some employees, consider why you have

not laid off more. Describe your opinion on the following statements. Figure 5 reports

the responses.

More than 50% of the respondents consider laying off bad matches in recessions

more acceptable. 50% also think that a change in work effort or the content of job

20More than 10 percent of the respondents did not express their opinions on these statements, perhaps
they do not know, or perhaps it was a too sensible topic.
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Figure 4: The Consequences of Layoffs on the Remaining Employees
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Note: The figure reports responses to the question, "How have layoffs affected the remaining em-
ployees?" The question is asked to firms that reported having laid off in 2020. The statements are:
Employees have a higher workload as there are fewer; Employees work harder and make a greater
effort for not being be laid off; Layoffs hurt morale and work ethics among the remaining employees;
There is no effect on the remaining employees. Table A.7 shows the firm characteristics that predict
the probability of agreeing with the different statements.

tasks is easier in a recession, as the labor market is weak. 45% agree, and 30% disagree

that the intertemporal substitution of organizational restructuring affects the layoff

decision. The proposition of reorganization provides evidence for this mechanism

put forward by recent studies that seek to explain the cyclicality of employment (and,

notably, the jobless recovery; see, e.g., Koenders and Rogerson (2005), Berger (2018)).

Their models predict that recovery from recessions after long expansions will have

slower employment growth. Is it more acceptable to lay off highly paid employees

with respect to their productivity during bad times? 36% agree, but 40% also declare

themselves "neutral" on this question. Our evidence is in line with Mueller (2017)

which shows that laid-off workers were high-wage earners in their previous jobs in

the US.
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Figure 5: Is Crisis an Opportune Time for Layoffs?
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Note: The figure reports responses to the question: "Do you agree with the following? Note: Even if you have
laid off some employees, consider why you have not laid off more. Please state your opinion on the following
statements." The statements are: Management has less focus on efficiency and cost reductions during good times,
and therefore the firm reorganizes itself during bad economic conditions; It is more acceptable to lay off the less
able employees in bad times; It is more acceptable to lay off employees who are highly paid relative to their
productivity in bad times; It is easier to ask employees to change their tasks / increase their work effort in bad
times, as employees are less likely to quit. Table A.8 shows the firm characteristics that predict the probability of
agreeing with the different statements

Table A.8 shows the characteristics of the firm that predict the probability of agree-

ing with the different statements. Firms’ characteristics are not associated with "bad

match". However, a predictor for the response "Is it more acceptable to lay off highly

paid employees compared to their productivity during bad times" is being a firm with

high labor costs per worker. Hence, this evidence is in line with recent evidence in the

job displacement literature (Schmieder et al., 2022; Bertheau et al., 2022).21

Figure 6 reports the response to the question: "How many of these layoffs would

21They find that the cyclicality of earnings losses following job displacement are explained by
changes in employer characteristics, as displaced workers switch to lower-paying firms.
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Figure 6: Share of Layoffs That Would Have Occurred Even Without the Recession
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Note: The figure reports responses to the question: "How many of these layoffs would have taken place in 2020
or the next two years if there had not been a pandemic?" This question is conditional on answering the firm laid
off in 2020. Respondents must choose between 0 (i.e., no one would have been laid off) to 100 (i.e., everyone
would have been laid off).

have taken place in 2020 or the next two years if there had not been a pandemic?". Re-

spondents must choose between 0 (no one would have been laid off) to 100 (everyone

would have been laid off).Only about half of the respondents declared that 10% or less

of layoffs would have occurred. This evidence is consistent with Figure 5, where most

employers agree that the recession speeds up firm adjustment (easier through the de-

struction of bad matches, the layoff of overpaid employees, or restructuring within the

organization).

To summarize, employers are mostly concerned about the loss of specific skills and

knowledge they think about laying off.22 When they lay off, most of them think it

would not impact or lead to a higher workload for the remaining workers. Finally

and importantly, a crisis is an opportune time to lay off as they think it is easier to

lay off bad employer-employee matches in recessions, to change employee tasks in

recessions, or to reorganize, as cost reduction is less important than in normal times.

22We confirm this insight using a text analysis of an open-ended question. We ask: "In general, what
are the main considerations that come to mind when considering reducing the number of employees?
Please use the text box below and write as much as you like. Your opinion and thoughts are very
important to us! There is no right or wrong answer. If you do not want to share your views, then skip
this."

25



5 Employer Considerations for Pay Cut Adjustment

5.1 The Reasons for Not Lowering the Base Pay

Figure 7: Reasons for Not Lowering the Contractual Base Pay
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Note: The figure reports responses to the question: "What are the main reasons for not lowering the contractual
pay? Please state your position on the following statement." The question was conditional on revenue reduction
and using base pay cuts. The statements are: It would be illegal or almost impossible to change the basic pay and
contractual allowances; The firm sees the base wage as a promise to its employees; Pay cuts damage productivity
because employees do not work so hard; Pay cuts would lead employees to quit; Pay cuts damage morale and
it is demotivating for employees in general; Trade unions/employee representatives are against pay reduction;
Pay reduction would not save jobs. Table A.9 shows the firm characteristics that predict the probability
to agree with the different statements.

Figure 7 reports the responses to the question: "What are the main reasons for

not lowering the contractual base pay?". The possible answers were as follows: (i)

It would be illegal or almost impossible to change the basic salary and contractual

allowances; (ii) The firm sees the base pay as a promise to its employees; (iii) Pay cuts

can damage productivity because employees do not work so hard; (iv) Pay cuts would

lead employees to quit; (v) Pay cuts damage morale and is demotivating for employees
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in general; (vi) Trade unions/employee representatives are against pay cuts; (vii) Pay

cuts would not save jobs.

We find that 73% of the respondents do not lower the base pay due to a possible

negative effect on morale. Also, 63% think that it would lead employees to quit. On

this latter point, we reach a similar conclusion than Campbell and Kamlani (1997) that

also find that fear of quits was important, supporting adverse selection models giving

a role to quits.

This contrast with Bewley (1999). He finds that pay cuts hurt morale and demo-

tivate workers (Table 11.2, page 174). However, the negative impact on the quit rate

was twice lower in his interviews compared to the morale effects. Hence, market com-

petition between employers is almost as important for explaining the distribution of

individual-level pay changes. Table A.9 shows that firms with higher wages are usu-

ally more concerned that their employees would quit, whereas we found the opposite

for more productive firms .

5.2 Can Pay Cuts Save Layoffs?

Figure 8 reports the response to question "Why not lower wages instead of laying

off workers?". More than fifty percent of respondents agree that layoffs give better

control over who leaves the firm, pay reduction would not have saved or created jobs,

pay cuts would hurt morale and productivity more than layoffs. These findings relate

and explain the recent finding by Krolikowski and Davis (2022). They show show that

employers typically do not discuss pay adjustments with the laid-off workers.

Table A.10 shows the firm characteristics that predict some responses. Interestingly,

there are not many characteristics of the firm that seem to matter.

Figure A.21 reports the response to question "What reduction in the total salary

cost (base pay plus bonuses) could have prevented layoffs?". Fifteen percent of re-

spondents choose a reduction of 21-60%, five percent choose a reduction of greater

than 60%. More than fifty percent indicate that they do not know, potentially suggest-

ing that such a reduction is not a viable alternative to layoffs.
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Figure 8: Reasons for Layoffs instead of Pay Cuts
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Note: The figure reports responses to the question: "Why not lowering wages instead of laying off employees?"
The statements are: Pay cuts would not have saved or created jobs; Pay cuts would hurt morale and productivity
more than layoffs; Layoffs give better control over who leaves the firm; Layoffs save more money than pay cuts
do.
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6 Concluding Remarks

Understanding how and why firms adjust their workforce is useful for theories and

policymakers (see, e.g., Yellen 2014). In addition, avoiding some layoffs would reduce

the public and private costs associated with job loss (Lachowska et al., 2020; Bertheau

et al., 2022). The reasons for the adjustments are rarely studied.

Using a large-scale and novel survey, we seek explanations on whether firms use

layoffs or pay cuts, to what extent, and why. In addition, we link survey responses

to administrative data in Denmark. The matched administrative survey data allow us

to document the role of firm characteristics and labor market conditions in explaining

the use and reasons for pay cuts and layoffs.

Using firms’ responses to the pandemic shock, we find that layoffs are more preva-

lent than pay cuts, but pay cuts are not rare. Most employers do not consider pay cuts

a viable substitute for layoffs. Some responded that the crisis did not cause layoffs,

but the downturn constituted an opportune time for companies to lay off some work-

ers. Finally, most employers believe pay cuts have detrimental effects on employees’

morale or would lead them to quit. Our results show that social forces (i.e., promise),

organizational slack, and market forces (i.e., quit rate) strongly influence pay cuts and

layoffs.

Two extensions of this work can help to explain how and why firms adjust their

workforce. First, an analysis of the other adjustment margin – hiring – would be

useful. In ongoing work, we use the same matched administrative survey data and

document employers’ perceptions, attitudes, and reasoning on the hiring margin. For

example, we ask employers whether they perceive job seekers who are unemployed

or currently employed differently. Second, asking similar questions worldwide would

allow us to find out how the reasons and the use of adjustment practices depend on

the level of economic development and institutions.
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A The Survey Questionnaire

This section reports the questions we use in this paper. While some phrases can seem uncommon in

English, they are perfectly understandable in Danish. Key phrases and Danish words are reported in

parenthesis in Danish for Danish speakers.

A.1 Background Questions

1. What is your role in the company?

• Owner manager

• Director without ownership

• Board member without ownership

• Owner without being a board member

• Others

All categories but "Others" are combined in this question to create the variable "Manager respon-

dents". See Table 1 (Panel B).

2. Has a person or family has 50% or more of the ownership?

• Yes

• No

• Do not know

The category "Yes" in this question corresponds to the variable "Family business". See Table 1

(Panel B).

3. How many employees were there in the company on May 1, 2021? Note: Include all employees,

including full-time, part-time, furloughed and employees on apprenticeship and parental leave.

Give your best estimate.

• ————————

4. How much did revenue (omsætningen) change in 2020 compared to 2019? Note: If you do not

know the exact change, give your best estimate.

• Reduced by 100 pct.

• Reduced (indicate the percentage): ————————

• Unchanged

• Increased (indicate the percentage): ————————

• Increased by 100 pct or more.

5. If revenue decreased in 2020: The revenue decreased because...

• Declining demand for goods and services

• The administrative challenges due to COVID have made it difficult to work
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• Challenges of buying supplies for the company

• Challenges of obtaining external funding

• Challenges of selling and buying across borders

• Other reasons

6. If revenue decreased in 2020: How long do you expect it to take before revenue reaches its pre-

crisis level of 2019?

• Our revenue has already passed the precrisis level

• We are at the same level as before the crisis

• Less than 3 months from today

• 3-6 months from today

• 6-12 months from today

• 12-24 months from today

• Do not know

7. Compared to 2019, investments in 2021 will....

• Reduced (indicate pct. reduction): : ————————

• Unchanged

• Increased (indicate pct. increase): : ————————

8. Is the company primarily a subcontractor (underlerverandør) to other companies?

• Yes, for 90 pct or more of the revenue

• Yes, for 50 pct to 89 pct of the revenue

• Yes, for 25 pct to 49pct of the revenue

• Yes, for 10 pct to 24 pct of the revenue

• Yes, for less than 10 pct of the revenue.

• No

• Do not know

The categories "Yes, for 90 pct or more of the revenue" and "Yes, for 50 pct to 89 pct of the revenue

in this question corresponds to the variable "Subcontractor". See Table 1 (Panel B)

9. In the following questions, we ask about salary (løn)23 and hiring practices (ansættelsespraksis).

How close are you to such decisions?

• I am responsible for salary and employment conditions

• I am not responsible, but I know about salary and employment conditions

• I only know a little about wages and employment conditions

23In Danish, the word løn is usually translated as salary, pay or wage. The definition in the dictionary
ordnet.dk is "payment that an employee receives for working"
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A.2 The Adjustment of Worker Pay and the Number of Employ-

ees in 2020

10. Has your company used the following practices in 2020? Check as many as apply.

• Salary reductions (lønnedgang)

• Fewer/smaller bonuses

• Fewer/smaller fringe benefits

• Fewer promotions

• None of the above

11. If a given HR practice has been used in 2020: Respondents must indicate:

• The percentage of reduction: ——————

• The percentage of the employees affected: ——————

12. Has your company used the following practices in 2020? Check as many as apply.

• Freezing or reducing new hires - for existing jobs

• Freezing or reducing new hires - for new jobs

• Permanent layoffs

• Temporary layoffs (expects reemployment)

• Furloughs with support from the governments COVID-19 aid packages

• Negotiated separations pensions or early retirement plans (efterløn)

• Reduction in hours without the use of government aid packages

• None of the above

13. If a given HR practice has been used in 2020. Respondents must indicate:

• The percentage of reduction: ——————

• The percentage of the employees affected: ——————

A.3 Perceptions, Attitudes and Reasoning Regarding Layoffs

14. If revenue decreased in 2020: What were the main reasons for retaining employees despite a re-

duction in sales and other cost pressures? Note: Even if you have laid off some employees, con-

sider why you have not laid off more. Please express your opinion on the following statements.

Respondents have five options (strongly agree, agree, neutral, disagree, and strongly disagree)

for seven statements.
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• We want to keep current employees to avoid loss of skills and knowledge

• We may not be able to find and hire again quickly when needed during recovery

• Employees work in teams and we cannot lay off some of them

• Layoffs will be detrimental to morale among the remaining employees

• We can use government aid packages

• Instead of layoffs, we can reduce wages

• Firings will be detrimental for the company’s reputation

15. If revenue decreased in 2020: Do you agree with the following? Note: Even if you have laid off

some employees, consider why you have not laid off more. Please express your opinion on the

following statements.

• Management has less focus on efficiency and cost reductions during good times and there-

fore the company reorganizes itself during bad times (dårlige tider)

• It is more acceptable to lay off the less good employees ( mindre gode) during bad times24

• It is more acceptable to lay off employees who are highly paid relative to their productivity

during bad times

• It is easier to ask employees to change their tasks or to increase their work effort in bad

times, as employees are less likely to resign.

16. What were the main reasons for the company’s layoffs in 2020? Check as many as apply.

• Our company has not experienced layoffs in 2020

• Reduced sales and financial difficulties

• Reorganization due to technological changes

• Reorganisation to improve efficiency (eliminate unnecessary labour)

• Laying off employees who were highly paid relative to their productivity

• Firing of low-performing employees (for example, employees with outdated skills and

knowledge)

• Other, please note

24The literal translation "less good employees" sounds an uncommon phrase in English, but it is per-
fectly acceptable in Danish.
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17. If the company laid off in 2020: How have layoffs affected the remaining employees of the com-

pany? Please state your opinion on the following statement.

Respondents have five options (strongly agree, agree, neutral, disagree, and strongly disagree)

for four statements.

• Employees have higher workload as there are fewer

• Employees work harder and make a greater effort to not being laid off

• Layoffs hurt morale and work ethics among the remaining employees

• There is no effect on the remaining employees

18. If the company laid off in 2020: How many of these layoffs would have taken place in 2020 or the

next two years if there had not been a pandemic? If you are uncertain, give your best estimate.

Respondents must choose between 0 (no one would have been laidoff) and 100 (everyone would

have been laidoff). See below a screenshot.

19. In the next questions, respondents must express their opinions on government aid packages,

employee representatives and layoffs. We report only the question on the presence of worker

representative in the company as the other questions are not used in this paper.

20. Which of the following forms of employee representation currently exist in the company? List as

many as apply.

• Trade union representative for the entire company without professional divisions, TR (Tillis-

repræsentant)25

• Trade union representatives divided into professional groups and with an overall joint

shop steward

• Employee representative at the board-level (Medarbejderrepræsentanter)26

25The trade union representative (tillidsrepræsentant) takes up workers’ day-to-day concerns with
the employer and usually has a mandate to bargain locally on pay, working time arrangements and
other issues. Trade union representatives also have priority with regard to the representation of em-
ployees on the Danish equivalent of the works council, the cooperation committee (Fulton, 2021).

26In Denmark, some employees can be part of firms’ governance and management ("company rep-
resentation" and in Danish "selskabsrepræsentation") when the company has employed at least 35 em-
ployees on average in the last 3 years. See Jäger et al. (2022) for details.
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• Cooperation Committee, SU (Samarbejdsudvalg)

• None of the above

21. In general, what are the main considerations that come to mind when thinking about reducing

the number of employees? Please use the text box below and write as much as you like. Your

opinion and thoughts are very important to us! There is no right or wrong answer. If you do not

want to share your views, then skip this.

A.4 Perceptions, Attitudes and Reasoning Regarding Adjustment

of Worker Pay

22. If revenue decreased in 2020 and salary reduction has not been used in 2020: What are the main

reasons for not lowering the contractual base salary (basisløn)? Please state your position on the

following statements.

Respondents have five options (strongly agree, agree, neutral, disagree, and strongly disagree)

for seven statements.

• It would be illegal or almost impossible to change the basic salary and contractual al-

lowances

• The company thinks of the base salary as a promise to its employees

• Salary reduction can damage productivity because employees do not work so hard

• Salary reduction would lead to employees to quit

• Salary reduction damages morale and is demotivating for employees in general

• Unions / employee representatives are against wage reduction

• Salary reduction would not save jobs

23. If revenue decreased in 2020 and salary reduction has not been used in 2020: What are the main

reasons for not lowering noncontractual supplements and / or bonuses? Please state your posi-

tion on the following statement.

• The company think of bonuses as a promise to its employees

• Bonus reduction can damage productivity because employees do not work so hard

• Bonus reduction would lead to employees to quit

• Bonus reduction damages morale and is demotivating for employees in general

• Unions / employee representatives are against bonus reduction

• Bonus reduction would not save jobs
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24. If the company laid off in 2020: Which reduction in the total salary cost (salary plus allowances

and bonuses) could have prevented layoffs? The options are listed in the screenshot.

25. If the company laid off in 2020: Why not lowering salary instead of laying off employees? Please

state all which apply. Please state your position on the following statement.

Respondents have five options (strongly agree, agree, neutral, disagree, and strongly disagree)

for the following statements.

• Salary reduction would not have saved or created jobs

• Salary reduction would hurt morale and productivity more than layoffs

• Layoffs give better control over who leaves the company

• Layoffs save more money than pay cuts do
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B Figures

B.1 The Danish Labor Market and Data

Figure A.1: Invitation Letter to Participate in the Survey
 

 

Testvirksomhed A/S 
Olof Palmes Allé 20 
8200 Aarhus N 
Att.: Den administrerende direktør 
 
 
Hvordan kommer dit firma styrket ud af krisen?  
 
Rambøll gennemfører på vegne af Københavns Universitet en spørgeskemaundersøgelse, der skal belyse, hvordan virksomheder kan
komme styrket ud af Covid19-krisen. Vi spørger om hvad du/I har gjort for at komme igennem krisen og hvilke overvejelser du gør om
tiden efter Covid19. 
 
Projektet gennemføres under ledelsen af Niels Bohr Professor Morten Bennedsen, Økonomisk Institut, og er støttet af blandt andet
Industriens Fond og det Samfundsvidenskabelige Forskningsråd. 
 
Hvis du ønsker det, vil du efter undersøgelsens afslutning modtage en anonymiseret benchmarkingsrapport, hvor du kan se dine
besvarelser op mod fordelingen af andre besvarelser. Vi overholder naturligvis alle databeskyttelsesreglerne. 
 
Det tager ca. 20 minutter at udfylde spørgeskemaet. Undervejs kan du lukke skemaet og senere genoptage besvarelsen via linket, som
du har modtaget her. Husk derfor at gemme denne invitation, til du har afsluttet din besvarelse. 
 
Sådan gør du 
Spørgeskemaet besvares elektronisk via internettet. Du kan svare på alle computere, tablets (f.eks. iPad m.m.) og smartphones. Du
får adgang til dit personlige spørgeskema ved at klikke på nedenstående link: 
https://surveys.ramboll.com/answer?key=ZNEVCQ9MSJ1Y 
 
Vi vil bede dig besvare spørgeskemaet senest den 27. juni 2021. 
 
Du er sikret fortrolighed 
Dine svar behandles fortroligt af Rambøll og vil kun fremgå i anonymiseret form. Du kan få mere information om behandling af
personoplysninger i forbindelse med undersøgelsen på forsiden at spørgeskemaet. 
 
Kontakt 
Hvis du har yderligere spørgsmål, er du velkommen til at kontakte Rambøll på e-mail: skemasupport@ramboll.com eller tlf. 6915 8076
på hverdage i tidsrummet kl. 8.00-16.00. 
 
På forhånd tak for din deltagelse! 
 
Med venlig hilsen 
Rambøll og 
Københavns Universitet

Note: The figure shows the invitation letter to participate to the survey firms received in their email. The invitation letter is designed to provide valuable
information to recruit as many respondents as possible and minimize selection. The letter illustrates the information we give to the respondents: i.e., the time to
complete the survey, mobile friendly, staying voluntarily vague about the actual research topic, use of simple language, display of the logo of the University of
Copenhagen to appear legitimate and trustworthy, ensure data protection rules, and explain the reward system for respondents. The English translation of the
letter is:
"On behalf of the University of Copenhagen, Rambøll is carrying out a questionnaire survey to shed light on how companies can emerge stronger from the Covid19 crisis. We ask
what you/you have done to get through the crisis and what considerations you are making the time after Covid19.
The project is carried out under the leadership of Niels Bohr Professor Morten Bennedsen, Department of Economics, and is supported by, among others Industriens Fond and
the Social Science Research Council.
If you want, you will receive an anonymized benchmarking report where you can see yours responses against the distribution of other responses. We naturally comply with all
data protection regulations.
It takes approximately 20 minutes to complete the questionnaire. You can close the form and later resume answering via the link, which you have received here. Therefore,
remember to save this invitation until you have completed your answer.
Here’s how you do it
The questionnaire is answered electronically via the Internet. You can answer on all computers, tablets (e.g. iPad, etc.) and smartphones. You access your personal questionnaire
by clicking on the link below: XXXX
We would like to ask you to answer the questionnaire no later than 27 June 2021.
You are guaranteed confidentiality
Your answers are treated confidentially by Rambøll and will only appear in anonymized form. You can get more information about the treatment of personal data in connection
with the survey on the front page of the questionnaire.
Contact
If you have further questions, please feel free to contact Rambøll by e-mail: skemasupport@ramboll.com or tel. 6915 8076 on weekdays between 8.00-16.00.
Thank you in advance for your participation!
Yours sincerely
Rambøll and University of Copenhagen"
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Figure A.2: The Magnitude of the 2020 Pandemic Shock

Panel (a): Unemployment Rate in Denmark, US and Euro Area
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Panel (b): Revenue growth rate in 2020 and in 2019
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Note: The Panel (a) reports the unemployment rate in Denmark, the US and the Euro area. Panel (b) compares the
revenue growth rate from 2020 to 2019 (in blue) and the revenue growth rate from 2019 to 2018 (transparent) in our
dataset. The figure illustrates that the Danish unemployment rate is lower and more volatile than the unemployment
rate in the Euro area. More firms in 2020 had a negative growth rate compared to 2019. Source: The unemployment
rate series is from the OECD database (from 1990-Q1 to 2021-Q3) based on labor force surveys (LFS).
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Figure A.3: Institutional Features of the Danish Labor Market

Panel (a): Employment protection is low

Panel (b): Job mobility is high

Panel (c): Employment representation coverage is high

Panel (d): Trust in trade union is high

Note: The different panels report different features of the Danish labor market. This Figure illustrates that worker
representation is high, employment protection is low, and that job mobility is high in Denmark. Source: OECD (2017,
2020b, 2019).
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Figure A.4: The Furlough Scheme Covers 75% Of Labor Costs for a Minority of Jobs
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Note: The figure shows the monthly salary of full-time workers employed in a firm in 2019 in our data set. The dotted
red line corresponds to 4034 Euros (30,000 DKK), the maximum monthly salary per employee per month to receive
75% or 90% (depending on whether the employee is a blue-collar or a white-collar employee) of compensation per
employee per month covered by the furlough compensation scheme. The figure illustrates that a minority of firms
receive a coverage corresponding to 75% or 90% of the monthly salary, as the vast majority of workers make more
than 4034 EUR. Only 10% of managers and professional technician workers earn less than 4034 euros.
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Figure A.5: Job Retention Scheme in Denmark Compared to Other OECD Countries

Note: Take-up rates of job retention schemes in May 2020, calculated as a percentage of dependent employees in
2019 Q4. The figure illustrates that the use of the job retention scheme in Denmark was less prevalent than in other
European countries (e.g., France and Germany) during the Pandemic recession in Denmark. Source: OECD (2020a).
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Figure A.6: Comparing the Number of Vacancies To a Competing Platform
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Note: The figure plots the number of new vacancies posted monthly (January 2004 to June 2022). The figure illustrates
that our data source (Jobnet) covers as many vacancies as Denmark’s largest private job search platform (Jobindex).
Since 2018 (Q3), Jobindex and Jobnet have allowed mutual crawling of their job banks. Source: Data series provided
by Jobindex and Danish Agency for Labour Market and Recruitment (STAR).
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B.2 Survey Validation

Figure A.7: Sample Representativeness

Panel (a): Number of employees
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Note: The figures compare our sample (labeled "Sample" and "Weighted Sample") to the population of firms (labeled
"Population"). The target population is all firms with at least five employees in 2019. The figure illustrates that the
sample is broadly representative regarding the number of employees and sector. "Weighted Sample" is the sample
that is reweighted to match using firm size, sector, and productivity deciles. The number of employees is measured in
2019.
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Figure A.8: Comparing Survey and Administrative Data: Number of Employees
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Note: The figure compares the survey question, "How many employees were in the company on May 1, 2021? Note:
Include all employees, including full-time, part-time, furloughed, and employees on apprenticeship and parental
leave. Give your best estimate." to the number of employees in March 2021 in the matched employer-employee (BFL)
dataset. Both variables are in logs and are winsorized. This figure illustrates that respondents have a good knowledge
of the company.
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Figure A.9: Comparing Survey and Administrative Data: Revenue Change

Panel (a): Revenue change in administrative and survey data
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Panel (b): Composition of revenue change in the survey question
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Note: Panel (a) compares the survey question "How much did revenue change in 2020 compared to 2019?" with the
administrative dataset (FIRM). The category "Unchanged" is defined as a revenue growth rate between -5% to +5%
(we have tried different thresholds). Panel (b) shows the composition of revenue change in the survey question. This
figure illustrates that administrative and survey revenue changes are broadly similar.
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Figure A.10: Reasons for Declining Revenue in 2020
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Note: The figure reports responses to the question: "The revenue decreased because...". The question is asked for firms
that declare having a reduction in revenue in 2020 compared to 2019. The statements are: Declining demand for
goods and services; The administrative challenges due to COVID have made it difficult to work; Challenges of buying
supplies for the company; Challenges of obtaining external funding; Challenges of selling and buying across borders;
Other reasons. The figure illustrates that the decline in revenue in 2020 is mainly driven by declining demand for
goods and services.
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B.3 Reduction in Worker Pay or Number of Employees

Figure A.11: Adjustments of Worker Pay and the Number of Workers
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Panel (b) Number of Employees and Hours
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Note: Panels (a) and (b) show the percentage of firms that answered "yes" to questions about the corresponding labor
adjustment method. The x-axis is the revenue growth in 2020 relative to 2019 in the administrative data. Figure 1
shows the percentage of firms into three categories: negative revenue growth, no change in revenue growth, and
positive revenue growth.
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Figure A.12: Percent of Affected Employees

Panel (a) Base Pay
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Panel (b) Variable pay
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Note: Panel (a) and Panel (b) show the percentage of affected employees in the firm by the reduction of base and
reduction of variable pay (i.e., bonuses). Responses are conditional on firms that answer “yes" to questions about
using base pay and/or variable pay. Figure 1 shows the percentage of firms that answered “yes" to questions about
the corresponding labor adjustment method.
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Figure A.13: Correlation Between Permanent layoffs and other Adjustment methods
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Note: This figure reports coefficients from the regressions of the use of permanent layoffs on the use of other labor
adjustment methods. Controls include the number of employee, firm age, family business, subcontractor, value added
per worker, labor costs per worker, capital per worker, liquid assets per worker, labor market tightness, educational
attainment, female ratio, employees age, employees tenure, unionized workers, the revenue growth rate from 2019
to 2020, the job growth rate from 2019 to 2018, industry and geographic fixed effects, and the following dummies:
industry pay-setting, worker representative, manager respondent, and respondent’s knowledge of pay policy.
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Figure A.14: Expected Length of the Duration in Revenue Reduction and Labor Ad-
justment
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Note: The figure shows coefficients from the regressions of using a specific labor adjustment method (e.g., base pay,
permanent layoffs, etc.) on the dummies that capture firms’ expectations. The question is, "How long do you expect
it will take before the revenue is back to its 2019 precrisis level?". The respondent is asked to choose one from the
following list of answers: Our revenue has already surpassed the precrisis level; We are at the same level as before
the crisis; Less than 3 months from today; 3-6 months from today; 6-12 months from today; 12-24 months from today;
Do not know. The question is conditional on the firm reporting a decrease in revenue in 2020. Control variables are
described in Section 2.5. In each regression, the coefficient on dummy “The same level as precrisis" is normalized to 0.
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Figure A.15: Investment Plan and Labor Adjustment
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Note: The figure reports estimated coefficients from the regressions of using a specific labor adjustment method (e.g.,
base wage, permanent layoffs, etc.) on the dummies that capture a firm’s investment plan for the following year.
The question is, "Compared to 2019, investments in 2021 will be ...". The statements are: reduced; unchanged; in-
creased. Control variables are described in Section 2.5. The coefficient on the dummy "Unchanged" in each regression
is normalized to 0.
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Figure A.16: Adjustments of Worker Pay and the Number of Workers: Industry-
Specific Effects
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Note: The figure shows the industry fixed effects coefficients of OLS regressions where the outcome variable takes
value one if the respondent answers "yes" to questions about the corresponding labor adjustment method. The vari-
ables included in the regressions are reported in the table and footnote A.5.
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Figure A.17: Percent of Affected Employees
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Panel (b) Variable pay
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Note: Panel (a) and Panel (b) show the percentage of affected employees in the firm by the reduction of base and
reduction of variable pay (i.e., bonuses). Responses are conditional on firms that answer “yes" to questions about
using base pay and/or variable pay. Figure 1 shows the percentage of firms that answered “yes" to questions about
the corresponding labor adjustment method.

56



B.4 Additional Evidence on Pay cuts and Layoffs

Figure A.18: Annual Change in Base Pay and Total Pay Reduction
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Panel (b). Total pay. 2020-2019 and 2019-2018
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Note: These histograms report the annual nominal changes in logarithmic wages. The wage is the agreed-upon

base hourly pay in Panel (a) and total hourly pay in Panel (b). We restrict the sample to salaried workers (i.e., excluding

hourly workers) who remain in the same establishment and within the same job function (6-digit occupation codes)

from year t− 1 to year t. The histogram is constructed using intervals of one log point wide, so that the height of the

rectangles shows the percent of job-stayers with pay changes in that range. The figure illustrates that 17% of workers

received a base hourly pay cut over 2020-2019 and 13% over 2019-2018. The log wage growth distribution is truncated

at -15% and 20%. Source: LONN.
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Figure A.19: The Consequences of Layoffs on the Remaining Employees
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Note: The figure reports responses to the question, "How have layoffs affected the remaining employees?" The
question is asked to firms that reported having laid off in 2020. Here, we further restrict on firm with revenue
reduction in 2020. The statements are: Employees have a higher workload as there are fewer; Employees work
harder and make a greater effort for not being be laid off; Layoffs hurt morale and work ethics among the
remaining employees; There is no effect on the remaining employees. Table A.7 shows the firm characteristics
that predict the probability of agreeing with the different statements. Figure 4 in the main text reports results
without this restriction.
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Figure A.20: Share of Layoffs That Would Have Occurred Even Without the Recession
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Note: The figure reports responses to the question: "How many of these layoffs would have taken place in 2020
or the next two years if there had not been a pandemic?" This question is conditional on answering the firm laid
off in 2020. Respondents must choose between 0 (i.e., no one would have been laid off) to 100 (i.e., everyone
would have been laid off). This Figure restricts the sample for firms experiencing a reduction in revenue in 2020.
Figure 6 in the main text reports results without this restriction.
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Figure A.21: What Reduction in the Total Salary Cost Could Have Prevented Layoffs?
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Note: The figure reports responses to the question: "What reduction in the total salary cost (base wage plus
allowances and bonuses) could have prevented layoffs?". The question is proposed to respondents that laidoff
in 2020 (with or without revenue reduction). The options are: 0-20 percent; 21-40 percent; 41-60 percent; 61-80
percent; >80 percent; do not know.
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C Tables

C.1 Build of the Matched Administrative-Survey Data

Table A.1: Response Rate, Matching Rate and Sample Selection

Number of observations
Matching Survey data to administrative datasets:
Response rate:
Response rate for participation in the survey (1, 2, 3) 15.25% (3329/21835)
1. Respondents don’t want to participate (no data available) 16.28% (542/3329)
2. Respondents answer to some questions (some missing data) 14.42% (480/3329)
3. Respondents answer to all questions (no missing data) 69.30% (2307/3329)
Response rate for participants (2,3) 12.76% (2787/21835)
Sample Selection (Survey and administrative data):
1)Little HR knowledge 9.22% (257/2787)
2) Missing answers 5.10% (142/2787)
3) Incoherent answers 1.44% (40/2787)
1) 2) and 3) 10.73% (299/2787)
Number of observations before -2787- and after -2488- sample selection.

Note: The table reports the response rate in the survey and the sample selection steps to construst the sample. There are
21,836 firms that have been contacted by email (e-boks) that can be matched in the matched employer-employee (BFL)
and the financial account (FIRM) data sets. It represents the population of private and public limited firm (ApS and
A/S) with at least five employees in 2019 and non-missing financial account data. Firms in agricultural and mining
sectors are not included. Under the column Sample Selection (Survey and administrative data): 1) Little HR knowledge
means that we delete observattions where respondents answer "I know only a little about pay and employment conditions."
to the question "In the following questions, we ask about salary and hiring practices. How close are you to such decisions?"
or respondents who do not answer this question. 2) Missing answers stands for respondents who do not answer
at least 10 questions out of the 34 questions on the impact of the 2020 pandemic, on pay and layoffs. 3) Incoherent
answers stands for respondents whose answers contradict itself. For example, in the question "Has your company used
the following practices in 2020?", if the respondent selected "pay cut" and "none of the above" at the same time are deleted.
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Table A.2: Summary of the Data Sources

Dataset (name in parenthesis) Source Year Main Variables
Our survey —– 2020 Employers’ views on pay, layoffs

and hirings
Employer-Employee (BFL) DST 2018-2021 Compensation, hours worked, oc-

cupation
Employer-employee (IDAP) DST 2019 Workforce characteristics
Income (IND) DST 2019 Workforce characteristics
Education (UDDA) DST 2019 Workforce characteristics
Salary statistics (LONN) DST 2009-2020 Breakdown of pay (base pay and

total pay) and hours (normal and
overtime)

Company Statistics (FIRM) DST 2019-2020 Value added, revenue, etc
Accounting Statistics (FIRE) DST 2019 Liquidity (cash and other liquid as-

sets)
Government aid
(LONKOMP)

DST 2020-2021 Furlough scheme compensation
(person-level)

Confederation of Employers DA 2019 Level of wage setting
Occupation-level vacancy
and unemployment data

STAR 2019 Tightness measure

Note: The table reports the data sets that we use. The data sets come from the national statistical agency (DST,
Danmarks Statistik), from the agency responsible for the implementation of the employment policy (STAR, Styrelsen for
Arbejdsmarked og Rekruttering), and the largest confederation of employers (DA, Dansk Arbejdsgiverforening).
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Table A.3: Definition of variables

Name Label Data source Original
variable
name

Firm demographics in 2019:
Age Number of years in business in 2019 FIRM JUR_FRA_DATO
Size Number of employees in full time equiva-

lent units (FTE) in 2019
BFL AJO_LOENTTIMER

Industry 19 Industry categories (NACE) FIRM GF_GR019_DB07
Location 11 regions (NUTS3) FIRM JUR_BEL_REGION_KODE
Job growth Net job creation rate from 2018 to 2019 BFL AJO_LOENTTIMER
Sectoral pay-
setting

=1 if pay is set at the industry level DA ——

Firm financial characteristics in 2019:
Value added Revenue minus intermediate costs FIRM GF_VTV
Capital stock Monetary value of fixed assets FIRM GF_AAT
Cash Monetary value of cash, bonds and shares FIRE VKT
Revenue growth Revenue growth from 2019 to 2020 FIRM GF_OMS
Productivity Value added over firm size FIRM GF_VTV
Labor costs Compensation including social security

costs
FIRM GF_LGAGMV

Workforce characteristics:
Female Percent of female in 2019 IDAP KON
Unionization Percent of unionized workers in 2019 IND FAGFKD
Furlough Percent of workers that are under fur-

lough in 2020
LONKOMP SAMLET_KOMPENSATION

Education Average educational attainment in 2019 UDDA HFAUDD
Age Average age in 2019 IDAP ALDERNOV
Tenure Average tenure in 2019 IDAN ANSAAR
Labor market characteristics:
Labor market
tightness

Weighted occupation-specific tightness STAR —–

Note: The table reports the variables that we use. Value added is defined as includes sales and other operating
income, subtracted by: purchases of goods for resales, materials and energy, subcontracting work, expenses for rent
and leasing, inventories, losses on debtors. Fixed assets are intended for permanent ownership or use (e.g. buildings,
machines, patents) as well as long-term investments of a financial nature (e.g. shares and bonds). Revenue growth rate

and job creation rate are measured using the following measure,
(xt − xt−1)

(xt + xt−1) ∗ 0.5
(Davis et al., 1996). One full-time

equivalent worker correspond to 1924 hours. It is the number of hours for a full-time job covering the entire year used
by Denmark Statistics.
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Table A.4: Wage Systems in the Danish Labor Market

Year 1989 1991 1993 1995 1997 2000 2004 2007 2010 2012 2014 2017
Regulated pay 34 19 16 16 16 15 16 16 16 17 19 20
Decentralized pay 66 81 84 84 84 85 84 84 84 83 81 80

Note: Percentage of employees in the private sector covered by sectoral agreements that regulate pay via wage floors
("normallønssystemet") and sectoral without or few wage floors. Source: Dahl et al. (2013) and Danish Employers’
Federation (DA, 2018). The figure illustrates that most employees are covered by a decentralized wage setting.

C.2 Firm and Labor Market Characteristics Associated With Survey

Responses
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Table A.5: Firm and Labor Market Characteristics Associated with: Reduction of
Worker Pay and the Number of Employees in 2020

The firm reduces worker pay via: The firm reduces the number of employees via:
Base pay Bonuses Hiring reduction Permanent layoffs

(1) (2) (3) (4)

General

Number of employees -0.24 2.15** 3.53*** 3.40***
(0.64) (0.86) (0.98) (1.02)

Firm age 0.02 -0.62 0.64 0.69
(0.72) (0.70) (0.90) (0.96)

Family business -1.20 1.85 -2.58* 3.04*
(1.19) (1.17) (1.45) (1.57)

Subcontractor 1.26 1.22 2.42 0.82
(1.21) (1.27) (1.56) (1.73)

Financial

Value added per worker -3.19*** -0.85 -1.20 -4.30***
(0.79) (0.89) (0.92) (1.09)

Labor costs per worker 2.55** 0.40 0.37 1.41
(1.08) (0.86) (1.21) (1.37)

Capital per worker -0.57 0.28 -1.11** -1.44**
(0.41) (0.70) (0.52) (0.70)

Liquid assets per worker -0.77 -0.01 -0.34 0.19
(0.53) (0.64) (0.72) (0.85)

Macroeconomic

Labor market tightness -1.63*** -0.46 0.14 -1.53*
(0.49) (0.57) (0.66) (0.79)

Workforce

Educational attainment 1.88* 3.28*** 4.54*** 4.30***
(0.97) (1.04) (1.13) (1.32)

Female ratio (%) -0.05 -0.12 0.46 -1.24
(0.64) (0.70) (0.80) (0.90)

Employees age -0.31 -1.08 0.67 0.88
(0.69) (0.76) (0.85) (0.95)

Employees tenure -0.84 0.07 -2.18*** -2.52***
(0.73) (0.68) (0.75) (0.87)

Unionized workers (%) -0.57 -0.33 0.31 2.30***
(0.65) (0.66) (0.79) (0.87)

N 2488 2488 2488 2488
Mean Dep. Var. .09 .09 .15 .2
Adj.R2 0.064 0.042 0.082 0.093
Additional controls Yes Yes Yes Yes

Note: The table reports the coefficients from OLS regressions where the outcome takes a value of one if the respondent
answers "yes" to questions about the corresponding labor adjustment method. All variables (but subcontractor and family
business) are standardized. Additional controls include the revenue growth rate from 2019 to 2020, the job growth rate from
2019 to 2018, industry and geographic fixed effects, and the following dummies: industry pay-setting, worker representative,
manager respondent, and respondent’s knowledge of pay policy. Asterisks report statistical significance at the 1, 5 and 10%
level (***,**,* respectively). Standard errors are reported in parentheses. Figure 1 shows the histogram, and Figure 2 reports
some of the point estimates reported in this table scaled by the mean of the dependent variable.
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Table A.6: Firm and Labor Market Characteristics Associated with: Reasons to Retain
Employees Despite Reduced Revenue

Lose Unable to Team Morale Use gvt Instead can Reputation
skills re-hire concern concern aid package reduce Pay concern

(1) (2) (3) (4) (5) (6) (7)

General

Number of employees -1.38* -1.39 -3.09* -5.46*** -2.00 -1.32 -1.78
(0.82) (1.79) (1.59) (2.12) (2.39) (1.62) (1.49)

Firm age 1.83* 5.68*** -1.05 0.97 -0.87 -0.38 0.08
(0.94) (1.91) (1.54) (2.17) (2.22) (1.50) (1.45)

Family business -0.44 2.73 -2.00 -6.44 1.51 -2.16 0.89
(1.45) (3.20) (2.68) (3.98) (4.02) (2.59) (2.59)

Subcontractor 0.62 1.74 0.07 2.31 -12.47*** 0.68 -2.24
(1.33) (3.26) (2.86) (4.05) (4.21) (2.61) (2.71)

Financial

Value added per worker -2.13** -0.29 2.70 2.95 -6.44** -1.41 1.44
(0.99) (1.97) (1.92) (2.32) (2.89) (1.90) (1.86)

Labor costs per worker 1.32 0.19 -0.55 2.65 -3.99 1.23 -0.21
(1.35) (1.58) (2.11) (2.42) (3.12) (1.75) (1.91)

Capital per worker -0.16 -3.32** 0.47 -2.40 5.85** 2.41* -0.67
(0.63) (1.30) (1.29) (1.75) (2.36) (1.35) (1.17)

Liquid assets per worker 4.44*** 1.77 0.18 -2.56 -2.59 -0.93 1.18
(1.30) (1.71) (1.35) (1.87) (2.28) (1.22) (1.31)

Macroeconomic

Labor market tightness -0.08 1.05 2.32 -1.11 4.10 -0.32 -1.68
(0.84) (1.88) (1.72) (2.60) (2.83) (1.57) (1.55)

Workforce

Average educational attainment 1.31 1.59 -0.70 1.28 1.79 2.98 -0.48
(0.99) (2.13) (1.97) (3.14) (3.25) (1.99) (2.00)

Female ratio (%) 0.15 -3.70** 1.65 0.46 2.95 -2.25* -0.60
(0.74) (1.72) (1.40) (2.14) (2.30) (1.36) (1.37)

Employees age -0.97 -2.51 1.47 -2.98 2.10 -1.35 -1.12
(0.84) (1.96) (1.77) (2.47) (2.76) (1.67) (1.80)

Employees tenure -0.24 0.35 0.10 2.77 2.42 1.03 1.24
(0.99) (2.19) (1.68) (2.66) (2.48) (1.61) (1.74)

Unionized workers (%) 0.43 -1.55 -0.10 -1.61 2.32 0.58 0.66
(0.78) (1.86) (1.51) (2.20) (2.42) (1.36) (1.46)

N 661 651 640 639 646 640 645
Mean Dep. Var. 3.93 3.75 2.76 3.17 3.05 2.63 2.78
Additional controls Yes Yes Yes Yes Yes Yes Yes

Note: The table reports marginal effects of the probability to agree (or strongly agree) from ordered probit models
where covariates are evaluated at their means. Additional controls include the revenue growth rate from 2019 to
2020, the job growth rate from 2019 to 2018, industry and geographic fixed effects, and the following dummies:
industry pay-setting, worker representative, manager respondent, and respondent’s knowledge of pay policy. As-
terisks report statistical significance at the 1, 5 and 10% (***,**,* respectively). Standard errors are reported in
parentheses. The question is: "What were the main reasons for retaining employees despite a reduction in sales and other cost pressures? Even if you have laid off
some employees, consider why you have not laid off more." The question was asked of those firms that reported a reduction in revenue in 2020. Possible statements
are: We want to keep current employees to avoid loss of skills and knowledge (1); We may be unable to find and hire again quickly when needed during
recovery (2); The employees work in teams and we cannot lay off some of them (3); Layoffs will be detrimental to morale among the remaining employees (4);
We can use government aid packages (5); Instead of layoffs, we can reduce pay or use variable pay (6); Layoffs will be detrimental for the firm’s reputation
(7). Figure 3 shows the histogram of this question. 66



Table A.7: Firm and Labor Market Characteristics Associated with: Perceptions of the
Effects of Layoffs on the Remaining Employees

Question: How have layoffs affected the remaining employees of the firm?
Higher workload Greater effort Hurt moral No effect

(as fewer employees) (to avoid layoffs)
(1) (2) (3) (4)

General

Number of employees -0.12 -0.12 -0.24 0.61
(1.44) (1.10) (1.21) (1.44)

Firm age -0.10 -0.31 0.69 -1.49
(1.51) (1.23) (1.29) (1.66)

Family business -3.96 1.53 -5.66** 4.56
(3.10) (2.43) (2.46) (3.28)

Subcontractor 0.69 0.05 -3.10 7.74**
(3.06) (2.40) (2.46) (3.35)

Financial

Value added per worker -1.16 -3.12* -0.70 5.13**
(1.95) (1.60) (1.68) (2.35)

Labor costs per worker -0.23 4.23*** 2.53 -4.00*
(2.34) (1.49) (1.73) (2.30)

Capital per worker -0.13 -0.77 -3.07* -1.99
(2.02) (1.33) (1.80) (2.10)

Liquid assets per worker -1.89 0.01 -1.50 1.81
(1.56) (1.25) (1.51) (1.94)

Macroeconomic

Labor market tightness -3.16* -3.53** 0.83 0.71
(1.79) (1.40) (1.38) (1.87)

Workforce

Average educational attainment 0.29 -2.70 -0.03 -1.57
(2.29) (1.74) (1.89) (2.52)

Female ratio (%) 3.05* 1.29 -0.16 -3.69**
(1.79) (1.34) (1.45) (1.83)

Employees age 4.16** 2.07 -1.86 2.17
(2.04) (1.56) (1.57) (2.22)

Employees tenure 0.96 -0.37 0.17 1.44
(1.85) (1.51) (1.57) (2.18)

Unionized workers (%) -1.27 0.15 0.72 -4.16**
(1.80) (1.43) (1.40) (1.92)

N 884 880 879 890
Mean Dep. Var. 3.06 2.91 2.8 3.12
Additional controls Yes Yes Yes Yes

Note: The table reports marginal effects of the probability to agree (or strongly agree) from ordered probit models
where covariates are evaluated at their means. Additional controls include the revenue growth rate from 2019 to
2020, the job growth rate from 2019 to 2018, industry and geographic fixed effects, and the following dummies:
industry pay-setting, worker representative, manager respondent, and respondent’s knowledge of pay policy. As-
terisks report statistical significance at the 1, 5 and 10% (***,**,* respectively). Standard errors are reported in
parentheses. The question is: "How have layoffs affected the remaining employees of the firm? Please state your opinion on the following statement." The question
was asked for firms that reported having laid off in 2020 (with or without reduction in revenue). The statements are: Employees have higher workload as
there are fewer (1); Employees work harder and make a greater effort to not being laidoff (2); Layoffs hurt morale and work ethics among the remaining
employees (3); There is no effect on the remaining employees (4). Figure 4 shows the histogram of this question.67



Table A.8: Firm and Labor Market Characteristics Associated with: Perceptions of the
Role of Crisis as an Opportune Time To...

Question: Do you agree with the following statements?
Less efficiency concern More acceptable to layoffs.. Change tasks / ↑ work effort as..

in good times→ Bad match Overpaid worker employee proba quit ↓
reorganize

(1) (2) (3) (4)

General

Number of employees -3.92 -4.66** -4.19** 0.76
(2.47) (1.95) (1.97) (2.26)

Firm age 0.47 3.11 1.11 -2.45
(2.37) (2.31) (2.21) (2.26)

Family business 2.63 0.57 5.14 4.68
(3.98) (3.98) (3.78) (4.00)

Subcontractor -4.75 -4.63 -1.53 -9.62**
(4.21) (4.20) (3.98) (4.28)

Financial

Value added per worker 0.09 0.91 -3.00 -3.33
(2.59) (2.66) (2.54) (2.81)

Labor costs per worker -1.02 -1.37 5.78** 7.76**
(2.79) (2.70) (2.43) (3.07)

Capital per worker -3.34 -2.32 -1.87 -2.73
(2.37) (1.65) (2.16) (2.06)

Liquid assets per worker -2.53 -1.38 1.48 -0.44
(2.02) (1.84) (1.76) (1.95)

Macroeconomic

Labor market tightness -1.31 -1.31 -0.22 -4.21*
(2.85) (2.74) (2.41) (2.49)

Workforce

Average educational attainment 1.15 2.52 1.74 -2.13
(2.96) (3.25) (2.68) (2.99)

Female ratio (%) -5.31** -4.18* -5.00** -2.06
(2.17) (2.16) (1.98) (2.12)

Employees age -0.85 -1.57 -1.28 2.19
(2.66) (2.60) (2.50) (2.69)

Employees tenure 0.32 -0.19 -3.65 2.71
(2.55) (2.39) (2.32) (2.75)

Unionized workers (%) 0.42 3.34 -0.42 -0.68
(2.34) (2.46) (2.17) (2.34)

N 649 649 646 646
Mean Dep. Var. 3.17 3.4 3.13 3.38
Additional controls Yes Yes Yes Yes

Note: The table reports marginal effects of the probability to agree (or strongly agree) from ordered probit models
where covariates are evaluated at their means. Additional controls include the revenue growth rate from 2019 to
2020, the job growth rate from 2019 to 2018, industry and geographic fixed effects, and the following dummies:
industry pay-setting, worker representative, manager respondent, and respondent’s knowledge of pay policy. As-
terisks report statistical significance at the 1, 5 and 10% (***,**,* respectively). Standard errors are reported in
parentheses. The question is: "Do you agree with the following? Note: Even if you have laid off some employees, consider why you have not laid off more. Please
state your opinion on the following statements." The statements are: Management has less focus on efficiency and cost reductions during good times and there-
fore the firm reorganizes during bad economic conditions (1); It is more acceptable to lay off the less good employees during bad economic conditions (2); It
is more acceptable to lay off employees who are highly paid relative to their productivity during bad economic conditions (3); It is easier to ask employees
to change their tasks / increase their work effort in bad times, as employees are less likely to quit during bad economic conditions (4). Figure 5 shows the
histogram of this question.
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Table A.9: Firm and Labor Market Characteristics Associated with: Reasoning For Not
Lowering the Base Pay

Question: What are the main reasons for not lowering the contractual base pay?
Pay as promise Productivity concern Quit Morale Union Pay cut would
to employees (employees work less) concern concern are against not saved jobs

(1) (2) (3) (4) (5) (6)

General

Number of employees 1.98 -0.07 2.10 4.93** 3.94 -0.93
(2.49) (3.10) (3.07) (2.35) (3.02) (2.33)

Firm age -3.35 -3.62 -2.48 -0.32 2.97 -0.07
(2.55) (2.69) (2.52) (1.90) (2.46) (2.54)

Family business 4.08 3.68 5.75 1.84 1.17 -1.76
(4.46) (4.73) (4.48) (3.68) (4.42) (4.56)

Subcontractor 1.48 -5.54 -5.55 -2.22 -7.32 -3.30
(4.34) (4.94) (4.46) (3.73) (4.65) (4.58)

Financial

Value added per worker -0.09 -1.56 -4.50 -1.04 7.37** -2.59
(2.82) (3.03) (2.75) (2.43) (3.13) (3.56)

Labor costs per worker 3.87 2.92 6.41** 7.30** -6.21** 3.13
(2.69) (2.48) (3.18) (3.39) (2.69) (3.25)

Capital per worker 3.80 0.45 0.94 -0.84 -2.36 2.28
(2.57) (2.23) (1.99) (1.63) (2.37) (3.45)

Liquid assets per worker -3.71** 1.66 0.49 1.44 -4.27* 1.42
(1.82) (2.17) (2.02) (1.68) (2.28) (2.20)

Macroeconomic

Labor market tightness -0.96 -5.51* 1.95 -0.51 1.83 1.51
(2.44) (2.96) (2.72) (2.51) (3.25) (2.79)

Workforce

Average educational attainment -2.16 -5.64* -0.20 -1.63 -6.97** -1.60
(3.70) (3.27) (3.18) (3.40) (3.46) (3.03)

Female ratio (%) 3.82* -5.99** -4.94** -6.61*** 0.91 1.84
(2.31) (2.43) (2.32) (1.88) (2.25) (2.44)

Employees age 4.69* 0.15 -3.61 -1.35 0.24 1.25
(2.84) (2.97) (2.75) (2.12) (2.67) (2.71)

Employees tenure 7.29** -0.83 -1.05 1.19 1.68 -0.01
(2.96) (3.03) (2.95) (2.27) (2.93) (2.72)

Unionized workers (%) -1.96 -0.10 0.17 1.08 3.07 0.86
(2.45) (2.35) (2.17) (2.19) (2.59) (2.34)

N 506 503 508 507 502 506
Mean Dep. Var. 3.62 3.44 3.64 3.79 3.32 3.54
Additional controls Yes Yes Yes Yes Yes Yes

Note: The table reports marginal effects of the probability to agree (or strongly agree) from ordered probit models
where covariates are evaluated at their means. Additional controls include the revenue growth rate from 2019 to
2020, the job growth rate from 2019 to 2018, industry and geographic fixed effects, and the following dummies:
industry pay-setting, worker representative, manager respondent, and respondent’s knowledge of pay policy. As-
terisks report statistical significance at the 1, 5 and 10% (***,**,* respectively). Standard errors are reported in
parentheses. The question is: What are the main reasons for not lowering the contractual base pay? Please state your position on the following statement. It
would be illegal or almost impossible to change the basic pay and contractual allowances (not shown here); The company sees the base pay as a promise
to its employees; Pay cuts can damage productivity because employees do not work so hard; Pay reduction would lead employees to quits; Pay reduction
damages morale and is demotivating for employees in general; Trade unions / employee representatives are against pay cuts; Pay reductions would not
save jobs. Figure 7 presents the histogram.
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Table A.10: Firm and Labor Market Characteristics Associated with: Reasons for Why
Layoffs Instead of Pay Cut

Question: Why not lowering pay instead of laying off employees?
Pay reduction would.. Layoffs..

not saved jobs hurt morale and productivity give better save more money
more than layoffs control over who leave than pay cuts

(1) (2) (3) (4)

General

Number of employees 1.75 2.83 2.71 -0.30
(1.90) (1.75) (1.85) (1.76)

Firm age 0.95 -2.50 2.47 -0.69
(1.79) (1.77) (1.80) (1.86)

Family business 1.80 7.08** 7.46** 1.98
(3.23) (3.38) (3.11) (3.44)

Subcontractor -1.59 -2.18 5.29* 4.55
(3.33) (3.40) (3.21) (3.58)

Financial

Value added per worker -4.20** -1.31 1.73 -2.60
(2.13) (2.06) (2.39) (2.26)

Labor costs per worker 3.14 1.77 -2.55 -1.21
(2.52) (2.21) (2.08) (2.53)

Capital per worker -0.49 -3.21 5.29* 0.59
(2.19) (2.21) (2.98) (2.59)

Liquid assets per worker 3.34* -0.01 1.85 0.72
(1.84) (1.81) (1.90) (2.11)

Macroeconomic

Labor market tightness -1.13 2.12 -1.48 -0.69
(1.85) (1.87) (1.79) (2.03)

Workforce

Average educational attainment 1.70 4.29* 3.78 -1.37
(2.24) (2.38) (2.39) (2.61)

Female ratio (%) 1.23 1.08 -0.76 2.06
(1.84) (1.82) (1.71) (1.98)

Employees age 2.98 0.15 -0.47 5.06**
(2.19) (2.11) (1.99) (2.24)

Employees tenure 0.95 3.62* 2.09 -0.07
(2.22) (2.17) (2.09) (2.21)

Unionized workers (%) -0.39 1.58 2.01 0.91
(1.82) (1.89) (1.97) (2.13)

N 864 856 854 858
Mean Dep. Var. 3.61 3.63 3.69 3.51
Additional controls Yes Yes Yes Yes

Note: The table reports marginal effects of the probability to agree (or strongly agree) from ordered probit models
where covariates are evaluated at their means. Additional controls include the revenue growth rate from 2019 to
2020, the job growth rate from 2019 to 2018, industry and geographic fixed effects, and the following dummies:
industry pay-setting, worker representative, manager respondent, and respondent’s knowledge of pay policy. As-
terisks report statistical significance at the 1, 5 and 10% (***,**,* respectively). Standard errors are reported in
parentheses. The question is: Why not lowering pay instead of laying off employees? The statements are: Pay reduction would not have saved or
created jobs; Pay reduction would hurt morale and productivity more than layoffs; Layoffs give better control over who leaves the company; Layoffs save
more money than pay cuts do. Figure 8 presents the histogram. 70



D Related Studies and Institutional setting

This section explains how this paper complements studies related to the literature on

pay rigidity. Besides, it is also related to the literature on firm restructuring and its

impact on unemployment dynamics.

D.1 Measurement of Pay Rigidity and Why Are Pay Sticky?

Pay rigidity is a key assumption in different fields of macroeconomics since Keynes

(1936). Here, we provide some notable empirical studies on this topic.

Interviews and small-scale survey on pay rigidity. Blinder and Choi (1990) inter-

viewed 19 firms in 1988 in New Jersey and Pennsylvania. The mean number of em-

ployees in the sample is 5,767 (the median is 450). Their main finding is that pay cuts

were more common than they imagined. They report that five of the 19 firms (26 per-

cent) had recently cut pay. Agell and Lundborg (2003) report the survey conducted

in the fall of 1991 and 1998 (only for manufacturing firms). Between 1991 and 1993,

unemployment in Sweden increased from 4 percent to 12 percent. The question was

not asked in 1991 (as the institutional setting rendered irrelevant pay cuts), and few

firms did cut pay in 1998. Campbell and Kamlani (1997) survey 184 firms in 1993 and

1994, but the sample is on very large firms. The mean and median employment are

11,927 and 3,300 workers, respectively.

Bewley’s inteviews. The most closely related work is the Truman Bewley’s inter-

views summarized in a book (Bewley, 1999). He interviewed 334 businesspeople, la-

bor leaders, unemployed counselors, and business consultants in the Northeast of the

United States during the recession of the early 1990s. Two hundred thirty-five com-

panies were interviewed. Most of the interviews that Bewley conducted took place in

1992 and 1993, a period of moderately high unemployment (around 7 percent), low

inflation, and economic recovery in the United States. There are important differences

in our setting. Inflation was high (11% to 13%) some years before interviews, and

unionized companies were rare (Bewley 1999, Chapter 3).

Among the 235 managers interviewed, 27 had a general cut in total compensation

during the recession (see Table 11.1). The main reason reported (applies to 151 busi-

nesses) is that pay cuts hurt morale and demotivate workers (104 respondents agree)

and hurt productivity (63 agree) or increase turnover (62 agree) (see Table 11.2). Inter-

estingly, only four businesses state that unions resist pay cuts. Another reason is that
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the pay cut will not save jobs (Table 11.3). This statement applies to 18 businesses out

of 32. An alternative would be to cut pay and prices (Table 11.4, Table 11.5, and Table

11.6) to avoid layoffs by selling more. Managers believe that it would have little im-

pact on sales and employment. Worksharing is also not a viable solution for managers

(Table 11.7).

The book also contains evidence on layoff decisions, especially why employers pre-

fer layoffs to pay cuts (Chapter 13). The main reasons are reduced sales and financial

distress. Bewley classifies layoffs into different types. Layoffs remove organizational

slack (Table 13.2 applies to 75 businesses out of 113). Organizational slack is explained

by managers who care less about inefficiency in good times (Table 13.4 applies to 28

out of 49 businesses). He finds that labor market conditions do not matter in the layoff

decisions (Table 13.5 applies to 38 of 51 businesses). Also, replacing existing workers

with cheaper new hires is not an option, mainly for not losing employees’ skills (ap-

plies to 27 out of 63 businesses) and demoralizing employees (Table 13.6). The impact

of the layoff decision for incumbent workers is more work (Table 13.11, which applies

to 53 out of 95 businesses, see page 251). Hence, layoffs were believed to be associated

with increases in labor productivity.

Krolikowski and Davis (2022) surveyed UI recipients in Illinois from September

2018 to July 2019. The questionnaire focuses on workers’ perceptions regarding pay

cuts. The sample contains about 2,900 unemployed workers, with a final response rate

of 9%. It is broadly representative of the characteristics of the unemployed (based on

the CPS but not directly on the administrative data). Most respondents are willing to

accept a pay cut to save their jobs, with no variation across industries. Less than five

percent of laid-off workers discussed pay, benefits, or hours cuts. Thirty-seven percent

declare that it would not have prevented their layoffs, and 8% declare it would lead

the best workers to quit.

The extent of pay rigidity in administrative or employer survey data. There has yet

to be a consensus on the degree of flexibility of pay. The lack of consensus is caused by

measurement issues and a need for harmonization of pay components across studies.

Kramarz (2001)) concludes that the results of European and US studies are somewhat

surprising. European studies often point to counterintuitive results, given the Ameri-

can ones seem to show at least as much rigidity (or flexibility) in Europe as in the US.

In particular, McLaughlin (1994) uses the PSID and reports 17 percent of nominal pay

cuts and 43 percent of real pay cuts. Kahn (1997) uses the PSID from 1977 to 1988. She

finds that 10 percent of wage earners received a nominal pay cut from their current

employer, while 24 percent of salary earners received a nominal cut. Card and Hyslop
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(1997) use both the CPS and the PSID. They show that the research design explains

the different results across the two studies. They find that between 11 to 20 percent of

hourly workers get a nominal from 1980 to 1993. Still, the most likely outcome is no

change in nominal pay. Dickens et al. (2007) use data from 16 countries and also show

that the degree of pay rigidity varies greatly between countries. Interestingly, the frac-

tion of workers potentially affected by pay rigidity is one of the lowest in Denmark.

Specifically, less than 10 percent of workers are affected by real or nominal rigidities.

The Danish result contrasts with other countries such as Sweden or Portugal, where

more than half of workers are affected by rigidity.

Elsby and Solon (2019) summarize evidence on pay cuts focusing on administrative

datasets in which measurement errors should not be a concern. They find that pay

cuts are common in existing studies, typically affecting 15–25 percent of job stayers in

periods of low inflation. Their evidence should be interpreted as total pay, not base

pay, as earnings and hours worked components differ across studies. The numerator

is usually the annual or monthly earnings (including overtime and bonuses), and the

denominator is either day worked or hours worked.

In France, Le Bihan et al. (2012) report 6% decreases of base wage at the quarterly

level, which leads to a' 22% annual base pay decreases.27 Funk and Kaufmann (2022)

report 27% base pay decreases in Switzerland in 2014.

Jardim et al. (2019) find between 15 to 20 percent of job-stayers receive a year-to-

year pay cut in the US from 2005 to 2015.28 Kurmann and McEntarfer (2019) uses the

same data, and they also find that total pay varies from year to year. They also show

how it varies with firm size and growth. Grigsby et al. (2021) use proprietary data

(ADP) to compare changes in base pay and other components. When they calculate

hourly pay changes that include all forms of compensation, the results are similar to

Kurmann and McEntarfer (2019), with 20-25% experiencing a pay cut. However, over

2006–2016, only 2.5 percent of workers received a nominal base wage cut during a

12-month interval. Still, this share increased to 6 percent and more than 10 percent in

manufacturing and construction during the Great Recession. Their evidence indicates

a large difference between the adjustment of pay and only base pay.

Hazell and Taska (2022) study a data set on the wages of new hires, from online

27They use a quarterly survey of French firms (the ACEMO survey), which reports the base wage for
up to 12 employee categories in each surveyed firm, over the period 1998 to 2005. 22%' 1− (1− 0.06)4

(assuming a constant probability of quarterly wage change).
28Jardim et al. (2019) use Washington data and measure total pay per hour of work. The data do not

distinguish between base pay and other pay components. Hours and earnings are accurately reported
in Washington state, as entitlement rules for unemployment insurance depend on hours and earnings.
See Lachowska et al. (2022). The share of workers experiencing a pay cut increased to 31% between the
fourth quarters of 2008 and 2009.
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vacancies in the US. They show that the nominal wage for new hires is rigid down-

ward, but flexible upward. Our view is that more empirical work is needed to better

understand the extent of the flexibility of pay.

D.2 Layoffs and Firm Restructuring

This paper complements studies on firm restructuring during recessions. Jaimovich

and Siu (2020) show that the loss of employment in routine occupations ("polariza-

tion") occurs in recessions. Hershbein and Kahn (2018) show that the Great Reces-

sion accelerated the firm-level adoption of technologies that replaced routine labor.

Consequently, workers previously employed in routine tasks saw their skills rapidly

depreciate and faced a more difficult recovery.

More broadly, this paper is informative for macroeconomic models that use as a

premise or highlight the importance of pay rigidity to understand the sources and

propagation of economic fluctuations. See Shimer (2012) and Blanchard and Galí

(2007) for illustrations of the new Keynesian and search theoretical frameworks, and

more recently: Broer et al. (2022), Schoefer (2021), Jäger et al. (2022), Blanco et al. (2022)

and Gertler et al. (2020).

D.3 Institutional Setting and the Pandemic Recession in Denmark

D.3.1 The administrative data sets

Linking data sets. Administrative data sets are linked to survey data using the CVR

number, the unique administrative identifier of a company for its stakeholders. 29

The social security identification number (PNR number), available in the matched

employer-employee data, aggregates worker-level information to the firm level. The

value of liquid assets is from the FIRE dataset (Regnskabsstatistik) and not the FIRM

data set. The FIRE data set contains more detailed financial information. See Bonin

and Renkin (2022) for an analysis of the cash holdings in Denmark using this data set.

29Since large companies use several CVR identifiers, we keep one CVR identifier (largest number of
employees) by the "OK" identifier (Økonomisk enheds-nummer). Statistics Denmark creates this identifier
to comply with the Eurostat regulation on economic units (see Eurostat (2021)). This correction affects
only a handful of observations. The analysis is carried out at the firm level and not at the establishment
level, as financial account data and our survey provide information on a company’s legal identification
number (CVR).
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Vacancy and unemployment data. The unemployed and vacancy data come from

the public employment service (PES) job search platform, jobnet.dk. In Denmark, the

unemployed must fill the occupations for which they are qualified at the beginning of

the unemployment spell. A case worker assists and verifies the validity of the occu-

pation codes. An unemployed worker has to apply for a certain number of jobs every

month to keep receiving unemployment insurance. Because the caseworker checks

the occupations, the Danish Agency for Labor Market and Recruitment (STAR), which

provides us the data, believes the occupation code’s validity is high. The search for

employed workers is recorded, but we have no access to it.30 The number of vacancies

posted is comparable in the public employment services job bank and the main private

sector job bank (see Figure A.6). Since 2018, Jobindex and Jobnet have allowed mu-

tual crawling of their job banks. The main advantage of Jobnet over Jobindex is that

all vacancies must report the occupation code (the vacancy must also contain a work-

place identifier: produktionsenhedsnummer). The coverage of occupations is somewhat

different. Jobindex has better coverage in services and IT, whereas Jobnet has better

coverage in the public sector, construction, manufacturing, and vocational occupation.

Data in industry- vs firm-level pay setting. The largest Danish employer association

(DA) gives us access to a file that classifies, for industry (3-digit NACE) and occupation

(1-digit ISCO), the level of coordination of wage setting. The three levels are "branch",

"firm", and "individual". Firm and individual pay mean that the pay is negotiated

locally. The difference is that in the "firm" wage setting, there is no pay determination

in the collective bargaining agreement (CBA) but simply a minimum hourly base pay,

which is generally not binding. The term "branch" means that the base hourly pay is

determined in the CBA, and it is possible to agree on a performance salary locally.

D.3.2 Institutional Setting

A collective agreement covers 87% of private sector employees in 2017 (DA, 2020).

Eighty-seven percent is comparable to other Scandinavian countries (Norway and

Sweden) and around ten percentage points higher than in Continental Europe. See

Figure 1 in Bhuller et al. (2022). As noted in Bhuller et al. (2022), there is a wide range

of ’sectoral’ bargaining levels in Europe. Denmark is classified as "some sectoral" and

30The caseworker may also suggest other occupations, perhaps occupations at a lower skill level, to
broaden the job search. Employed workers can create a profile on the platform, but a caseworker does
not verify the information. It is not clear how many employed workers use the jobnet.dk platform.
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not as a "sectoral" bargaining level by Bhuller et al. (2022).31 Specifically, for 80% of

workers, pay is established through local negotiations at the firm level (see Table A.4).

Industry-level agreements are limited to other conditions. For some industries, al-

though not all, these industry-level agreements also set a wage floor, which applies

in very few cases. These correspond to the practices called "minimallønssystemet" and

"uden lønsats". The General Agreement sets the framework for collective agreements. The

General Agreement is signed between the Danish Confederation of Trade Unions (LO,

since 2019 named the Danish Trade Union Confederation "FH") and the Danish Em-

ployer Confederation (DA). The General Agreement established the rules for issues in

many other countries that the labor code would regulate. See Fulton (2021) for more

information. For the remaining 20% of the workers, the sectoral level agreements set

out all the main terms, including pay, followed locally. However, even in this case, var-

ious pay components, such as bonuses, are set at the firm level. A notable difference

compared to the US is the percentage of employee representation coverage, which is

one of the highest, even within Europe (see Figure A.3). Therefore, as summarized in

Dahl et al. (2013), pay is mainly negotiated at the firm level in Denmark. How does

this wage setting compare with other countries? This wage-setting system is between

two groups (see Cazes et al. (2019); Bhuller et al. (2022)). In some countries, employ-

ment conditions are established directly at the firm level. In other countries, there is

little room for firm-level agreements, and most pay conditions are set at the industry

level.

D.3.3 The Pandemic Recession

Timeline. On 11 March, the Prime Minister announced the closure of public schools

and cultural institutions. A few days later, businesses with close customer contacts

(e.g., hairdressers, bars, etc.) were also closed. See Borgensgaard (2022) for a timeline

of public policies in 2020 in Denmark. Restrictions were removed on 10 September

2021. By already 13 April 2021, Denmark had begun reopening in many places. We

decided to send the survey in the Summer of 2021 as the pandemic recession was

thought to be over. For example, IMF talked about recoveries in the Spring of 2021,

and congress passed the American Rescue Plan in March 2021. Also, the vaccination

rate was high in Denmark and worldwide.

31Denmark is in the same group as Isreal, Luxembourg, Australia, Switzerland, Spain, Finland, Swe-
den, Norway, and the Netherlands. This level of negotiation contrasts with Portugal, France, Italy,
Iceland, Germany, Austria, and Belgium, where the pay negotiation is at the sectoral level.
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Government programs. Wage subsidy, furlough, and short-time work (STW) schemes

were extensively used in 2020 across OECD countries (the US being an exception) and

were already used during the Great Recession. Importantly, in Denmark, the furlough

program was less generous and flexible than other job retention schemes implemented

in most OECD countries (Scarpetta et al., 2022; OECD, 2020a). Indeed, most countries

implemented Short Time Work programs (STW). Giupponi and Landais (2020) pro-

vide evidence on the effects of STW on firms’ and workers’ outcomes during the Great

Recession in Italy. In addition, the government offered a loan guarantee to firms. Ad-

ditionally, between 25% and 80% of fixed costs could be compensated for firms that

stay open but experience between 35 and 100% decreases in revenue. For firms forced

to close, 100% of fixed costs were compensated.

Bennedsen et al. (2022) analyze the use of different aid packages during the pan-

demic in Denmark and find that better-managed firms were more likely to take up aid.

Mattana et al. (2020) and Bess and Darougheh (2021) show that the use of the furlough

scheme is concentrated among people with low education, consistent with Figure A.4.

Borgensgaard (2022) shows that furlough workers experienced a decrease in earnings,

which may reflect this, consistent with our findings that firms reduce base pay.
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