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Abstract 

Large and persistent disparities in regional employment is a main driver of 

inequality in income and wellbeing. To reduce these regional inequalities, programs 

of geographically differentiated payroll taxes have been widely used in Nordic 

countries. In this paper, we evaluate the effects of payroll tax changes on firm 

behavior, by exploiting a unique policy setting in Norway, where a system of 

geographically differentiated payroll taxes was suddenly abolished due to an EU 

regulation. Our key finding is that the increase in regional payroll taxes had only a 

small impact on the wages of workers. Instead, firms responded to the tax increase 

primarily by reducing employment. Our findings suggest that in settings 

characterized by rigid wage setting, place-based tax incentives may be effective in 

stimulating local employment.  
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1 Introduction 

An individual’s place of residence is a strong predictor for her employment status, income and 

wages. For instance, in 2008, a worker in Flint – the US city with the largest unemployment 

rate –was nearly five times more likely to be unemployed than a worker in Iowa City (Kline 

and Moretti, 2013). In Europe, unemployment in 2016 ranged from around 2% in certain 

regions in Germany and the Czech Republic to around 30% in parts of Greece and Spain 

(Eurostat, 2017). Moreover, regional differences in employment rates and income are persistent 

over time (Kline and Moretti, 2013; Blanchard and Katz, 1992). Surprisingly regional 

differences are also persistent across generations, and regions are a strong predictor for whether 

a child from a low-income family succeeds in moving up to the top quintile of the earnings 

distribution (Chetty et al, 2014).  

To reduce these regional inequalities, governments have implemented a variety of 

spatially targeted or place-based policies. A prominent example is large public infrastructure 

spending such as the Tennessee Valley Authority (Kline and Moretti, 2014) and Appalachian 

Regional Commission (Glaeser and Gottlieb, 2008) in the US, the Urban Enterprise Zones 

introduced by Margeret Thatcher in the UK in the 1980s, and the European Regional 

Development Fund that grant business subsidies and public investments to low-employment 

regions of Europe (Becker, 2012).1 Another important policy tool is to provide tax incentives 

for firms. In particular, programs of regionally differentiated payroll taxes—flat taxes levied 

on firms, proportional to workers’ earnings—have been widely used in the Nordic countries to 

stimulate employment in less developed areas. 2 Despite the multitude of programs that have 

been implemented, empirical knowledge on the effectiveness of place-based policies, in 

particular the effects of regional tax incentives for firms, is scarce (Bartik, 1991).3  

                                                           
1 Other examples of region-targeted programs are given in Kline and Moretti (2014). 
2 Geographically differentiated business taxes provide an alternative means to stimulate employment in 

under-developed regions; see Bartik (1991) and Glaeser (2001) for a review of this literature and theoretical 

considerations. 
3 There exist a small literature evaluating the Federal Empowerment Zones (EZ) Program in the US, a 

program that introduced place-based tax incentives and block grants to stimulate employment and growth 

in poor areas of the country. The evidence on employment effects from this literature is mixed (see Peters 

and Fisher (2002) for a review, and Bondonio and Greenbaum (2007); Elvery (2009); Ham, Imrohoroglu 

and Song (2011); Hanson (2009); Hanson and Rohlin (2011); and Neumark and Kolko (2010) for more 

recent studies). Busso, Gregory and Kline (2013) provide a comprehensive empirical welfare analysis of 
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This paper aims to contribute to reducing this gap in knowledge. In particular, we look 

at the effects of a place-based tax incentive on firms’ employment decisions by exploiting a 

unique policy setting in Norway, where a system of geographically differentiated payroll taxes 

was suddenly abolished. In 1999, the European Free Trade Association (EFTA) Surveillance 

Authority ruled that the Norwegian system of geographically differentiated payroll tax rates 

was not in compliance with EU trade regulations. The EFTA then ordered a tax rate 

harmonization to take place between 2004 and 2006, with which the government of Norway 

complied. This created arguably exogenous variation in the payroll tax rates that firms in 

different regions faced over time, since the reform was adopted and implemented 

independently of the local labor market developments. We take advantage of this setting to 

look at firms’ adjustments to the abolition of the regional tax incentive, and hence to evaluate 

the effectiveness of such programs in stimulating local employment.  

Our identification strategy exploits the fact that the relevant tax rates are determined by 

the location of the worker rather than that of the firm. In particular, depending on the pre-

reform composition of workers, different firms (even within the same region) are differentially 

exposed to the tax changes induced by the reform. Alongside the tax reform, a national-level 

subsidy scheme was implemented to facilitate firms’ transitions to paying higher tax rates. 

Since the subsidy scheme rendered small firms entirely unaffected by the reform, we can use 

small firms for a placebo analysis. Interestingly, in 2007 the geographically differentiated 

system was re-introduced, after an appeal by Norway on EFTA’s ruling. This setting thus 

provides an opportunity to assess whether firms’ adjustments to the tax increase is reversed 

once the pre-reform tax incentives are restored.   

Our key finding is that overall, the increase in payroll taxes has only a relatively small 

impact on the wages of workers. Instead, large firms respond to the tax increase primarily by 

reducing employment. The drop in employment is particularly pronounced in multi-

establishment firms, which cut employment partly through reduced establishment entry and 

increased establishment exits. Single-establishment firms respond to the tax increase both 

through a reduction in wages and, compared to multi-establishment firms, a more moderate 

drop in employment—which is driven both by increased separations and reduced hiring. 

Despite the sharp drop in employment at the firm level, workers who were employed in large 

treated firms before the tax reform suffer only relatively small employment losses relative to 

                                                           
the EZ program, and find an increase in employment and wages in EZ neighborhoods compared to control 

neighborhoods. 
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workers who were employed in large firms unaffected by the tax reform. These “treated” 

workers are however more likely than “control” workers to move to small firms after the tax 

reform. When looking at the subsequent of the reform in 2007, we find that the reform-induced 

employment effects are not reversed.  

Overall, our results suggest that the pre-reform regional tax incentives may indeed have 

been effective in stimulating regional employment in remote areas in Norway. Moreover, our 

findings of reduced employment, coupled with a small decrease in wages in particular in multi-

establishment firms, illustrates the importance of the institutional context in determining firm 

responses to payroll taxes. On the one hand, the high degree of unionization and the centralized 

wage bargaining scheme in Norway may have left little room for wage cuts by firms. Our 

findings further point to the possibility that in a regulated labor market like the Norwegian one, 

even temporary tax increases may have permanent employment effects. This could be because 

in our context, a considerable share of the overall employment drop in (multi-establishment) 

firms is through establishment exits, which might be difficult to reverse. 

By using externally imposed changes to payroll taxes and administrative register data, 

we contribute to understanding the role of place-based policies in creating employment. In 

particular, our key contribution is to look at how firms respond to the imposition and removal 

of tax incentives. A few studies have examined the wage and employment effects of regional 

payroll taxes and they tend to find small employment effects and partial wage shifting (see 

Bohm and Lind (1993) and Bennmarker, Mellander and Öckert (2009) for Sweden; 

Korkeämaki and Uusitalo (2009) for Finland; Johansen and Klette (1997) and Stokke (2015) 

for Norway, and Cruces, Galiani and Kidyba (2010) for Argentina).4 We depart from the 

literature in two main ways. First, we focus on tax increases rather than decreases. Second, we 

investigate the labor market effects of tax increases at the level of the firm, as opposed to the 

region, allowing us to investigate in more detail than the existing literature the channels through 

which labor markets adjust to tax changes. Part of the employment drop in large affected firms 

following the tax increase may be absorbed by smaller firms in the region, which were not 

directly affected by the tax reform.5 In line with this hypothesis, we find that workers who were 

employed in large treated firms just before the tax reform are more likely to move to smaller 

                                                           
4 The overall findings from this literature is in line with most of the early literature on the incidence of national 

payroll tax changes, where researchers tend to find substantial wage shifting, and small or no employment effects. 

See Murphy (2007) and Anderson and Meyer (1997; 2000) for the US and Gruber (1997) for Chile.  
5 When conducting the analysis at the regional level, we lack the power to detect significant employment effects, 

for two reasons. First, there are only five tax zones with differential payroll tax changes in our context. Second, 

not all firms in the region were effectively affected by the tax reform. 
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firms (typically within the same region) after the reform than similar workers employed in large 

control firms, suggesting that tax-induced employment reductions are indeed larger at the firm 

than the regional level. 

A second set of papers investigate national changes in payroll taxes targeted at a 

particular group of workers, such as labor market entrants (Saez, Matsaganis and Tsakloglou, 

2012; young workers (Saez, Schoefer and Seim, 2017); or low income earners (Lehmann, 

Marical and Rioux, 2013) and are thus not directly comparable to our set-up. These papers have 

found mixed evidence on the wage and employment effects of payroll tax changes. 

The paper proceeds as follows. In Section 2 we explain how the policy setting allows 

us to compare firms that were affected by the tax increase with both unaffected firms in other 

parts of the country, and unaffected firms located in the same regions as the affected firms. In 

Section 3 we formalize our empirical strategy, and in Section 4 we present the data. Section 5 

starts by presenting results from an event study, demonstrating that “treated” and “control” 

firms indeed experienced similar developments in employment and wages prior to the reform. 

Next, we present our main results, and contrast them with the results from a set of “placebo” 

estimations. Section 6 investigates the mechanisms behind the findings of large employment 

effects, and Section 7 analyzes the wage and employment effects of the subsequent 2007 

payroll tax decrease. Finally, Section 8 concludes with a discussion of the effectiveness of 

place-based tax incentives in stimulating employment and hence in reducing regional 

inequality.  

 

2 Institutional Setting and Data 

2.1 The Payroll Tax Harmonization Reform 

Norway runs a generous social security system to finance pension benefits and health 

insurance, as well as unemployment, disability and welfare benefits. While employees 

contribute 8.2% of their gross pay to the scheme, regardless of where they reside, employers’ 

contributions—or payroll taxes—are geographically differentiated. Even though some 

employers pay significantly more into the system than others, all employees draw the same 

benefits from the scheme. The motivation behind geographically differentiated payroll taxes is 

to stimulate employment in more remote areas of the country. Until 2006, the country was 

divided into five tax zones, with payroll tax rates ranging from 14.1% in the central areas to 

0% in the northernmost regions (see Panel (a) of Figure A1 in the Appendix). The relevant tax 
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rates faced by a firm was determined by the locations of the workers rather than the location of 

the firm. This meant that firms located in the same tax zone could face different average tax 

rates depending on the locations of residencies of their workers. Even workers within the same 

firm could be subject to different payroll tax rates if they lived in different tax zones.  

In 1999, the European Free Trade Association Surveillance Authority (ESA) ruled that 

the Norwegian system of geographically differentiated tax rates was not in compliance with 

trade regulations agreed on by the EU, and the EEA countries Norway, Iceland and 

Lichtenstein. Norway contested the ruling, arguing that the differentiated tax rates (with only 

minor changes for certain industries) should be considered as direct transport aid in line with 

EU-EEA legislation. ESA approved the proposal, and Norway was allowed to keep the system 

until 2003. In September 2002, however, ESA sent a letter to Norwegian authorities requiring 

that the system had to be changed, and Norway was asked to propose a change by March 25th 

2003, that was to be implemented by January 1st. 2004.6 As a result, a tax rate harmonization 

was imposed between 2004 and 2006. The resulting payroll tax changes in the different zones 

are illustrated in Figure 1. Zone 5 (the northernmost region) was allowed to keep its zero payroll 

tax rate. Zone 1 (central areas) was likewise unaffected, and the payroll tax rate remained 

constant at 14.1%. In zone 2 the harmonization took place immediately in 2004, raising the tax 

rate from 10.6% in 2003 to 14.1% in 2004, while the harmonization was more gradual in zones 

3 and 4, raising the payroll tax rate by 5.7 and 6.6 percentage points over a three-year period. 

In 2007, another EFTA ruling allowed Norway to re-introduce the system of differentiated 

payroll taxes (after an appeal case), and tax rates were reduced to their pre-2004 levels.  

The externally imposed harmonization provides an ideal setting to study firm 

adjustments to payroll taxes, since the changes in the average payroll tax rate faced by firms 

were imposed by EFTA, and are therefore likely to be independent of the local labor market 

business cycles.  Anticipation adjustments to the 2003 tax reform are possible, as firms knew 

as of September 2002 that some changes would have to be made. The extent and timing of the 

changes was however not laid out until March 2003. Anticipation effects of the restoration of 

the differentiated system in 2007 on the other hand, are unlikely, as the restoration of the system 

in 2007 was still under negotiation in the summer of 2006 (Aftenposten, 10.02.2006).7 

                                                           
6 Norway’s reply to ESA, 25.03.2003: State aid. Differentiated social security contributions in Norway. 

https://www.regjeringen.no/no/dokumenter/state-aid-differentiated-social-security-4/id91117/ 
7 A search for the keywords “Arbeidsgiveravgift” (payroll tax) and “EFTA [ESA]” in the archives of 

Norway’s largest newspaper gives 40 [32] hits in 2003, and only 2-6 [3-6] hits annually for the years 2004-2007. 
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While complying with the EU ruling of tax harmonization, the government of Norway 

at the same time implemented a subsidy scheme, to ease the burden of the higher payroll taxes 

introduced in 2004 (especially for small firms). In particular, firms (in most sectors) could pay 

the pre-reform (2003) payroll tax rate (𝜏𝑡
𝑙) for the wage bill up to a cap, after which firms would 

pay the contemporary statutory tax rate (𝜏𝑡
𝑜) for the remaining wage bill (𝜏𝑡

𝑜 and 𝜏𝑡
𝑙 are reported 

in Table A1 in the Appendix). It is important to emphasize that the subsidy is computed at the 

level of the firm (as opposed to the establishment); the wage bill therefore refers to the firm’s 

total wage bill across all establishments. The cap was set such that firms were given a maximum 

tax relief (subsidy) of 270,000 NOK (38,136 USD) per year.8 Accordingly, the actual subsidy 

received by a firm varied over time (as the harmonization proceeded), and depended on the 

worker composition of the firm. Specifically, the subsidy for firm j in year t is given by: 

 

𝑆𝑗,𝑡 = 𝑚𝑖𝑛 (∑ 𝑤𝑖,𝑡 × (𝜏𝑖,𝑡
𝑜 − 𝜏𝑖,𝑡

𝑙 )
𝑁𝑗,𝑡
𝑖=1

) , 𝑆̅),        (1) 

 

where 𝑤𝑖,𝑡 is the total earnings of worker i in year t (across all establishments of the firm), 𝑁𝑗,𝑡 

is the number of workers in firm j (across all establishments) in year t, and 𝑆̅ is the maximum 

subsidy. This means that firms below a certain size were unaffected by the tax reform (assuming 

no immediate spillover effects), even if they experienced an increase in the average statutory 

tax rate.  

 

[FIGURE 1: Statutory Payroll Tax Rate by Tax Zone] 

 

2.2 Wage setting and Firing Costs in Norway 

The system of wage bargaining in Norway is characterized by central bargaining and a high 

degree of unionization. In 2014, 52% Norwegian workers were members of a trade union, and 

close to 70% of workers in the private sector were employed in firms that were members of an 

employer federation (FAFO, 2014). Even though only firms that belong to an employer 

federation are legally required to pay union wages, non-member firms often do so as well. The 

guiding idea behind the wage bargaining system is that the outcome of wage negotiations in 

the sectors exposed to foreign competition should set the norm for wage growth also in other 

                                                           
8 All monetary amounts in this paper are converted to USD using the average exchange rate for 2003 where 1 USD = 7.08 

NOK. 
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sectors of the economy. In this way, overall wage growth is linked to productivity and 

profitability growth in the exposed sectors.  

In practice, the main federation of trade unions (Landsorganisasjonen i Norge) and the 

main private sector employee federation (Næringslivets Hovedorganisasjon) bargain over 

wages in the manufacturing sector, based on a common assessment of the economic situation 

produced by a committee with broad representation. This centralized wage bargaining typically 

determines a minimum wage increase, while leaving some room for local negotiations of 

supplementary wage increases at the firm level. The local negotiations are supposed to take 

into account a firm’s profitability, productivity, expectations for the future and ability to 

compete (NOU 2013:13). Despite the manufacturing sector being quite small in Norway, the 

outcome of the centralized negotiations in this sector has usually served as an effective norm 

for wage growth both in other private sectors and in the public sector (Kahn, 1998; Gjelsvik, 

Nymoen and Sparrman, 2015). While there is some room for wage negotiations at the firm 

level, wage setting is more centralized in Norway than in most other comparable countries 

(OECD, 2016). 

Similarly, employment relationships are relatively rigid in Norway9. The termination 

of employment contracts of private sector employees is regulated by the Norwegian Working 

Environment Act. To terminate a contract, employers must have reasonable grounds, such as 

firm downsizing (Tekna, 2015).  

 

3 Empirical Strategy 

The main challenge to evaluating a regional tax incentive policy is that the policy is usually 

implemented in response to a poor economic development. This makes it difficult to find a 

comparable control group to construct a counterfactual outcome – i.e., the outcome in the 

absence of the place-based policy – for the affected regions. We overcome this challenge by 

exploiting a setting where the existing place-based policy was suddenly abolished due to an 

EFTA ruling, together with the fact that the relevant tax rates are determined by the location of 

the worker rather than that of the firm. There are two reasons why firms employ workers from 

different locations. First, firms may have establishments in different tax zones. Second, even 

within establishments, workers may come from different tax zones, in particular if the 

                                                           
9 In a cross-country comparison of “difficulty of firing” conducted by the World Bank, Norway scores 40 on an 

index from 0-100. For comparison, the US has a score of 0, France a score of 40 and the UK a score of 10 (World 

Bank, 2006). 
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establishment is located close to the tax zone border.  Our identification strategy compares 

changes in firm outcomes before and after the abolition of geographically differentiated payroll 

taxes between more and less exposed firms. In addition, due to the subsidy scheme in place, 

small firms remained entirely unaffected by the reform, rendering small firms suitable for a 

placebo analysis.  

We first explain in detail how we make use of the variation in statutory tax rates 

(Section 3.1), and next, how the subsidy scheme creates variation in effective tax rates 

according to the size of the firm (Section 3.2).  

 

3.1 Changes in the Statutory Tax Rate 

We start out by constructing a measure of the increase in the statutory tax rate faced by a firm 

(ignoring the subsidy scheme), for each of the post-reform years 2004-2006, based on the tax 

zones of residency of the workers employed in the firm in the pre-reform year (2003). Since 

we fix a firm’s worker compositions to the pre-reform year, the variation in our exposure 

measure is driven by changes in the statutory payroll taxrates, and not by potentially 

endogenous changes in the worker composition of a firm. The predicted average statutory tax 

rate (hereby “statutory tax rate”) faced by firm j in year t is given by: 

 

𝜏𝑗̅,𝑡 = ∑ 𝜔𝑖(𝑗) × 𝜏𝑖(𝑧,𝑗)𝑡
𝑁𝑡=2003
𝑖=1 ,     (2) 

 

where i denotes worker and 𝜏𝑖(𝑧,𝑗)𝑡 is the statutory tax rate in year t of worker i who worked in 

firm j and resided in tax zone z in 2003. The worker-specific payroll tax rate is weighted by the  

worker’s share in the firm’s total  wage bill in 2003 (𝜔𝑖(𝑗)). Not surprisingly, the average 

statutory tax rate is strongly correlated with where the firm’s headquarter is located: firms 

primarily employ workers who reside in the same tax zone as the firm’s headquarter. However, 

in 2003, 42% of firms hired at least one worker living in a different tax zone than where the 

firm’s head quarter is located. Overall, 95.8% of the variation in the differential change in the 

statutory tax rate across firms is between tax zones, and 4.2% within tax zones. Based on the 

average statutory tax rate of firm j in year t given by equation (2), we then we construct a 

measure of a firm’s overall exposure to the tax harmonization as follows: 

 

 ∆𝜏𝑗̅ = 𝜏𝑗̅,𝑡=2006 − 𝜏𝑗̅,𝑡=2003                     (3) 
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In parts of the analysis, we will split firms into two groups based on their overall exposure: 

  

                                            𝑆𝑇𝑗 = {
1     𝑖𝑓 ∆𝜏𝑗̅ ≥ 4 𝑝𝑝.

0     𝑖𝑓 ∆𝜏𝑗̅ < 4 𝑝𝑝.
          (4) 

 

The cut-off of four percentage points is chosen to ensure that the treated firms experienced a 

significant tax increase.  

 Panels (b) and (c) of Figure A1 in the Appendix show the geographical distribution of 

statutory affected firms. While firms which experienced some change in payroll taxes can be 

found in all parts of Norway (panel (a)), the statutory treatment firms, which experienced a 

predicted change in the statutory tax rate of at least four percentage points, are primarily located 

in tax zones 2, 3 and 4 that were most affected by the tax harmonization (panel (b)). 

 

3.2 Changes in the Effective Tax Rate 

Because of the subsidy scheme described in Section 2.1., not all firms are affected by the tax 

reform, even if they experienced an increase in the predicted statutory tax rate. As shown in 

equation (1), the actual subsidy firms receive in a post-reform year depends on the firm’s 

current wage bill—which may be affected by the tax reform. To compute the firm’s predicted 

effective tax rate, we first predict the subsidy that a firm will receive based on the firm’s pre-

reform (2003) wage bill.10 The firm’s predicted effective tax rate then is:  

 

   𝜏𝑗̅,𝑡
∗ = 𝜏𝑗̅,𝑡 − (𝑆̂𝑗,𝑡/∑ 𝑤𝑖,𝑡=2003)

𝑁𝑗,𝑡=2003
𝑖=1

,               (5) 

 

where 𝜏𝑗̅,𝑡 is the statutory tax rate (given by (2)), 𝑆̂𝑗,𝑡 is the predicted subsidy, and 

∑ 𝑤𝑖,𝑡=2003
𝑁𝑗,𝑡=2003
𝑖=1

 is the firm’s total wage bill prior to the reform, in 2003. The change in the 

effective tax from 2003 to 2006 is then given by: 

 

∆𝜏𝑗̅,𝑡
∗ = ∆𝜏𝑗̅,𝑡 − (𝑆̂𝑗,2006/∑ 𝑤𝑖,𝑡=2003)

𝑁𝑗,𝑡=2003
𝑖=1

               (6) 

 

                                                           
10 That is, 𝑆̂𝑗,𝑡 = 𝑚𝑖𝑛 (∑ 𝑤𝑖,𝑡=2003 × (𝜏𝑖,𝑡

𝑜 − 𝜏𝑖,𝑡
𝑙 )

𝑁𝑗,𝑡=2003
𝑖=1

) , 𝑆̅). 
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In Figure 2, we illustrate the 2003-2006 changes in the statutory (equation (3)) and effective 

(equation (6)) tax rates for “statutory treated” firms (firms that experience an increase in the 

statutory tax rate of at least four percentage points, panel (a)) and “statutory control” firms 

(panel (b)), respectively. In the figure, the vertical line indicates the cut-off wage bill below 

which firms are unaffected in terms of their effective tax rate. Firms with an annual wage bill 

of less than 4,100,000 NOK (around 580,000 USD) in 2003 are not affected by the tax increase 

(assuming their work force remains unchanged). From here on, we denote firms with 2003 

wage bills below the cutoff as “small firms” and those above the cutoff as “large firms”. On 

average, large, statutory treated firms experience an increase in the statutory and effective tax 

rates of 6.2 and 2.3 percentage points, while large, statutory control firms on average 

experienced an increase in the statutory and effective tax rates of 0.4 (0.1) percentage points.  

 

[FIGURE 2: Average Tax Increase from 2003-2006 over Firm Size] 

 

3.4 Event Study and Baseline Regression Equation  

We start our empirical analysis by conducting an event study that compares (relative to the pre-

reform year 2003) employment and wages in large statutory treated firms (i.e., effectively 

treated firms) and large statutory control firms (i.e., large firms unaffected by the tax reform) 

in the years prior to and following the tax reform. The event study allows us to assess whether 

the two types of firms experienced similar time trends prior to the 2003 reform, but diverge 

afterwards. This further allows us to trace out the dynamic effects of the payroll tax cuts on 

economic outcomes.  

In a next step, we exploit the variation in the statutory tax rates over time and across 

firms more fully, and estimate the following regression on the sample of large firms: 

 

              ln (𝑦𝑗,𝑡) = 𝛽ln (1 + 𝜏𝑗̅,𝑡) + 𝜌𝑡 + 𝛿𝑗 + 𝜀𝑗,𝑡,                       (7) 

 

where 𝑦𝑗,𝑡 is the outcome variable of interest (such as employment and wages) in firm j in year 

t; 𝜏𝑗̅,𝑡 is the statutory tax rate based on the firm’s worker composition in 2003, as defined in 

equation (2); 𝜌𝑡 and 𝛿𝑗 denote year- and firm fixed effects, and 𝜀𝑗,𝑡 is an error term. The 

parameter of interest, 𝛽, measures the impact of a one percent increase in the firms’ statutory 

tax rate on the outcome of interest.  It should be noted that we use firm rather than establishment 
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as the unit for analysis since the subsidy scheme explained in Section 2.1 was enforced at the 

firm level. We weight the regression by the number of employees in the firm in 2003, and 

cluster standard errors at the level of the firm’s municipality.11 

We finally conduct a placebo event study and run a set of placebo regressions on the 

sample of small firms, that because of the subsidy scheme, did not experience an increase in 

the effective payroll tax rate, even though their statutory tax rate increased.  An absence of any 

effects of the tax reform on small firms provides reassurance that the treatment effects on large 

firms are indeed caused by the tax reform, and not by differential macroeconomic conditions 

in different regions of the country.  

 

4 Data 

Our analyses make use of several sources of administrative register data, provided by Statistics 

Norway, that can be linked through unique firm, establishment and worker identifiers. The 

main data source is the linked employer-employee register that include information on all 

firms, establishments and workers covered by the social security system in Norway, for the 

period 1999 to 2009. The data include information on the number of days a worker worked 

during the year, her wage, the dates when she started and stopped working for a particular 

establishment, the establishment and firm identification number, as well as the firm’s and 

establishment’s location (municipality) and sector affiliation. We match these data to data on 

worker demographics, including education, labor market experience, age, gender and country 

of origin. We further make use of a longitudinal database with information on workers’ 

municipality of residence.  

We aggregate the worker-level data to the level of the firm, and create a balanced 

sample of all private sector firms at least two employees every year over the years 2000-2006.12 

Restricting the sample to firms that exist over the entire investigation period could possibly 

bias our findings if the tax reform affected firm survival. We investigate this in Section 5.3, 

and find the impact of increases in the statutory payroll tax on firm survival to be close to zero. 

                                                           
11 There are 422 municipalities in Norway. 
12 We drop firms with missing information on municipality, and we further exclude firms in the 99th percentile 

of the firm size distribution (measured by number of employees). Private sector firms include the following 

organizational forms: general partnership, general partnership with shared liability, limited companies, public 

limited company, limited liability companies, sole proprietorship and Norwegian division of foreign business 

enterprise. 
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Table 1 presents descriptive statistics on the balanced sample of 43,561 firms. There 

are 4,890 “statutory treated” firms, which together employ 59,425 workers. Out of the 4,890 

statutory treated firms, 954 are large and hence experienced changes in both the statutory and 

effective tax rates, whereas 3,936 firms are small, and hence experienced an increase in the 

statutory tax rate only. The 954 large firms make up 56% of total employment among the 

“statutory treated” firms. There are 38,671 statutory control firms, of which 9,822 are large and 

28,849 small. The statutory control firms together employ 551,014 workers, out of which the 

large statutory control firms employ 67%.  

Large statutory treated firms are somewhat larger than large statutory control firms, and 

are more likely to be in agriculture/oil/mining, manufacturing and construction, and less likely 

to be in wholesale and retail and finance/insurance/property management. Differences between 

small statutory treated and statutory control firms are smaller. It should be noted that our 

empirical approach will account for any time-constant differences between statutory treated 

and statutory control firms through the inclusion of firm fixed effects. We will further probe 

the robustness of our results by allowing for industry-specific time trends.  

 

 

[TABLE 1: Descriptive Statistics] 

 

5 Results 

5.1 Event Study 

We start our empirical analysis with an event study that compares, relative to the pre-reform 

year 2003, employment and wages in large statutory treated firms (i.e., large firms primarily 

located in more remote areas that experienced an increase in their effective tax rate; “treated” 

firms) and large statutory control firms (i.e., large firms primarily located in central areas that 

neither saw an increase in their statutory tax rate nor in their effective tax rate; “control” firms). 

The results are presented in panel (a) and (b) of Figure 3, and show that employment (head 

counts) and wages (per day worked) evolved similarly in the two type of firms in the years 

prior to the reform (panel (a)). After the reform, however, employment sharply declines in 

treated firms relative to control firms. Firm wages also grow at a slightly lower rate in treated 

relative to control firms in the post-reform years—although the difference is not statistically 

significant at conventional levels (panel (b)). Panel (c) and (d) of Figure 3 show the 
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corresponding series for small firms, that, according to their worker composition in 2003, 

would be (almost) unaffected by the reform, regardless of where they are located. The results 

are striking: Whereas we see a dramatic drop in employment among large statutory treated 

firms relative to large statutory control firms after the tax reform, employment in small 

statutory treated and statutory control firms grow at similar rates both before and after the tax 

reform. This provides reassurance that the employment drop observed in large firms is indeed 

caused by the tax reform, and not by differential macroeconomic conditions in remote and 

central regions. The findings on small firms further suggest that spillover effects from large 

statutory treated to small statutory treated firms are not large. 

 

[FIGURE 3: Firm Outcomes over Time] 

 

5.2 Regression Results  

We next exploit the variation in the statutory tax rates over time and across workers more fully, 

by estimating equation (7) separately for large and small (placebo) firms. We report the 

estimated coefficients Table 2. The results confirm the findings from the event study: increases 

in the statutory tax rate strongly reduces employment in large firms (columns (1) and (2)), but 

not in small firms (columns (4) and (5)). The estimate for large firms in column (1) imply that 

a one percent increase in in the statutory tax rate reduces employment—measured as the head 

count of workers—by about 1.9%. Estimates are similar when we use man-days as the 

dependent employment variable (column (2)), suggesting that firms adjust employment almost 

entirely on the extensive margin. Column (3) shows that the tax increases also lead to a modest 

drop in wages: a one percent increase in in the statutory tax rate reduces wages by about 0.26%. 

In line with the findings from the event study in Figure 3, changes in the statutory tax rate have 

no impact on employment and wages in small firms who were effectively unaffected by the 

reform (columns (5) to (7)).  

 

[TABLE 2: Main Regression Results] 

 

Table 1 revealed some differences between large statutory treated and control firms in 

industry affiliation. To rule out that the drop in employment in treated firms relative to control 

firms after the tax reform simply reflects differential macroeconomic trends across industries, 
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we next allow for fully flexible time trends that are allowed to vary by industry (panel (a) of 

Table A2 in the Appendix). This has little effects on our estimates. 

The tax reform was implemented the same year as the 2004 expansion of the EU, and 

we might therefore worry that the inflow of labor from Eastern Europe affected treated and 

control firms differently.13  To assess this, we restrict the sample to Norwegian-born workers 

(panel (b) of  Table A2). The results from this robustness exercise are very similar to the 

baseline results. 

 

5.3 Firm Survival 

The analysis so far is based on a balanced sample of firms that operate all years between 2000 

and 2006. The tax reform, however, may have affected the probability of firm survival. To 

investigate this, we create an unbalanced sample of firms that operate (with at least two 

workers) in 2003. As in our main sample, we drop firms in the 99th percentile of the firm size 

distribution. This gives an unbalanced sample of 14,677 large firms, of which 1274 are 

statutory treated firms that experienced an increase in their effective pay roll tax rate and 13,403 

are statutory control firms that experienced neither an increase in the statutory nor in the 

effective tax rate.  

Panel (a) of Figure 4 shows the share of firms that are operating for each of the years 

1999 to 2006, separately for large statutory treated and large statutory control firms. In each 

year prior to the tax reform, control firms are on average less likely to operate than treated 

firms. This might be explained by control firm on average being younger than treated firms; as 

of 2003, 5% (70%) of the control firms are one (at least six) years, compared to 4 (74%) of 

treated firms 14  Following Saez et al. (2017), we re-weight the group of control firms to match 

the age distribution in the group of treated firms, using DFL-weighting as developed by 

DiNardo, Fortin, and Lemieux (1996). The DFL weights are given by the following equation:  

                                    𝐷𝐹𝐿(𝑎𝑔𝑒𝑗) =
𝑃𝑟̂(𝑆𝑇𝑗 = 1|𝑎𝑔𝑒𝑗,𝑡=2003)/𝑃𝑟̂(𝑆𝑇𝑗=1)

𝑃𝑟̂(𝑆𝑇𝑗 = 0|𝑎𝑔𝑒𝑗,𝑡=2003)/𝑃𝑟̂(𝑆𝑇𝑗=0)
                (8) 

 

where 𝑆𝑇𝑗 is the treatment indicator defined  by equation (4) and 𝑎𝑔𝑒𝑗,𝑡=2003 is a variable for 

firm age in year t. As shown in panel (b) of Figure 4, once DFL-weighted by firm age, the 

                                                           
13 From 2003-2006, the share of workers from “new EU” countries increased from 0.005 to 0.012 in large 

statutory control firms, and from 0.002 to 0005 in large statutory treated firms.  
14 We can only observe whether firms are up to six years old. The age variable therefore takes on six values 

where the highest value means that firm is aged six years or more.  
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statutory treated and control firms seem comparable in term of firm survival (based on the pre-

reform survival shares), and we conclude that the payroll tax increase has no differential effect 

on the survival of treated versus control firms.   

 

[FIGURE 4: Firm Survival] 

 

5.4 Single- versus Multiple- Establishment Firms 

Figure 5 highlights that the employment drop following the tax reform is particularly 

pronounced in multi-establishment firms. In our sample, 17% of the large firms are multi-

establishment firms in 2003; these firms employ 27% of all workers in large firms in that year. 

The number of establishments per multi-establishment firm ranges from 2 to 45, with an 

average of 3.8. The figure compares, in an event study, employment and wages in large 

statutory treated and control firms, separately for single-establishment firms (panels (a) and 

(b)) and multiple-establishment firms (panels (c) and (d)). In both single- and multi-

establishment firms, employment evolves at a roughly similar rate prior to the 2003 tax reform. 

In contrast, three years after the tax reform, employment declines in treated relative to control 

firms by 17% in multi-establishment firms, but by only half as much (8%) in single-

establishment firms. The employment adjustment is immediate in multi-establishment firms, 

but more gradual in single-establishment firms. At the same time, there is some evidence that 

single-establishment firms—but not multiple-establishment firms—responded to the tax 

reform by reducing wages. 

 

[FIGURE 5: Firm Outcomes Over Time – Single- and Multi-Establishment Firms] 

 

6 Adjustment Mechanisms 

How did firms adjust their employment? And which factors can account for the particularly 

large drop in employment in multi-establishment firms following the tax reform? One 

important channel through which multi-establishment (but not single-establishment firms) may 

adjust employment is by reducing the number of establishments in the firm, either through 

increased establishment exit or through reduced establishment entry. Specifically, the subsidy 

scheme that rendered small firms unaffected by the reform gives firms an incentive to move 
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part of their work force (or entire establishments) to a new firm, in order to receive another 

subsidy and thereby essentially circumvent the tax increase. We call this “strategic exits”. Next, 

we provide evidence that a significant part of the overall employment drop in multi-

establishment firms, in response to the tax reform, can be accounted for by a smaller number 

of establishments, in part because of strategic exits. 

 

6.1 The Number of Establishments in Multi- Establishment Firms 

We begin by conducting an event study that compares (relative to 2003) the number of 

establishments per firm in large statutory treated, multi-establishment firms, and large statutory 

control, multi-establishment firms in the years before and after the tax reform (Figure 6). Panel 

(a) of the figure illustrates that the number of establishments per firm evolved similarly in 

treated and control firms prior to the 2003 tax reform. Immediately after the reform, however, 

the number of establishments per firm declines in treated firms, but increases in control firms. 

Three years after the tax reform in 2006, there are 12% fewer establishments in treatment 

relative to control firms.  

To further understand the contribution of establishment exit and entry to the overall tax-

induced employment drop in multi-establishment firms, we next estimate the following 

difference-in-differences (event study) regression equation for the sample of large multi-

establishment firms: 

             

𝑦𝑗,𝑡 = 𝜌𝑡 + 𝜆 𝑆𝑇𝑗 + ∑ 𝛾𝜅𝜅≠2003 𝑆𝑇𝑗 ∙ 𝐼(𝑡 = 𝜅) + 𝑣𝑗,𝑡,                       (9) 

 

where 𝜌𝑡 is a vector of year dummy parameters, 𝑆𝑇𝑗 is the treatment indicator equal to 1 if the 

firm experienced an increase in the statutory tax rate of at least 4% (equation (4)), and 𝐼(𝑡 =

𝜅) is an indicator variable equal to 1 for the year 𝑡 = 𝜅. We weight regressions by the number 

of workers in the firm in 2003, and cluster standard errors at the level of the municipality of 

the firm. In panel (b) of Figure 6, we plot the estimated coefficients 𝛾𝜅 (for 𝜅 = 2000 − 2006) 

from this regression, where the dependent variable is the number of establishments per firm, 

scaled by the number of establishments in the firm in 2003 (
𝑒𝑠𝑡𝑎𝑏𝑡

𝑒𝑠𝑡𝑎𝑏𝑡=2003
). The coefficients 

measure the percentage change in the number of establishments between year t and the pre-
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reform year 2003 in treated relative to control firms, and correspond to the difference between 

the dashed blue and solid black lines in panel (a). As implied by panel (a), the figure reveals a 

drop in the number of establishments in treated relative to control firms immediately after the 

tax reform. 

 

[FIGURE 6: Number of Establishment, Entry and Exit in Multi-Establishment Firms] 

 

6.2 Decomposing Employment Reductions in Multi- and Single Establishment Firms 

How much of the overall employment reduction in multi-establishment firms can be accounted 

for through establishment exits and entry, as opposed to employment changes in continuing 

establishments? To address this question, we start with the identity that the change in firm 

employment between year t and 2003, 𝐸𝑡 − 𝐸2003, is equal to the difference in the number of 

workers who joined the firm because of establishment entry and who left the firm because of 

establishment exit between 2003 and t; plus the number of workers who joined or left 

continuing establishments in the firm between 2003 and t: 

 

𝐸𝑡−𝐸2003

𝐸2003⏟    
total change in employment

=
𝑤𝑜𝑟𝑘𝑒𝑟𝑠_𝑒𝑠𝑡𝑎𝑏_𝑒𝑛𝑡𝑟𝑦𝑡

𝐸2003
−
𝑤𝑜𝑟𝑘𝑒𝑟𝑠_𝑒𝑠𝑡𝑎𝑏_𝑒𝑥𝑖𝑡𝑡

𝐸2003⏟                        
external adjustment

+    

                                                                         
𝑤𝑜𝑟𝑘𝑒𝑟𝑠_ℎ𝑖𝑟𝑒_𝑐𝑜𝑛𝑡𝑡

𝐸2003
−
𝑤𝑜𝑟𝑘𝑒𝑟𝑠_𝑠𝑒𝑝_𝑐𝑜𝑛𝑡𝑡

𝐸2003⏟                      
internal adjustment

         (10) 

 We then estimate regression equation (9) using the five variables from equation (10) (i.e., the 

total change in employment, employment changes due to establishment entry and exit 

(“external” adjustments) and hiring and separations within continuing establishments 

(“internal” adjustments)) as dependent variables. Panel (a) of Figure 7 contrasts the overall tax-

induced employment reduction with the employment reductions due to external adjustments, 

while panel (b) decomposes the employment drop in continuing establishments into reduced 

hiring and increased separations.   Nearly half of the tax-induced employment decline in multi-

establishment firms is accounted for by external adjustments, through both an increase in 

establishment exit (the green and pink parts) and a reduction in establishment entry (the blue 

part). About one quarter of the worker reductions driven by establishment exits are due to 

strategic exits, where the firm moves at least 60% of an establishment’s workforce to a new 

firm (the green part in panel (a) of the figure). This finding is consistent with the idea that firms 

strategically restructure in order to qualify for another annual tax subsidy, and thereby avoid 
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the increased tax rates.  Panel (b) of Figure 7 shows that in multi-establishment firms, the tax-

induced reduction in employment in continuing establishments is entirely driven by reduced 

hiring.   

Not surprisingly, in single-establishment firms, the tax-induced employment drop is 

nearly entirely accounted for by internal adjustments (there are slightly fewer establishment 

entries in single-establishment treated than control firms). Unlike continuing establishments in 

multi-establishment firms, continuing single establishment firms adjust employment both 

through reduced hiring and increased separations. 

To summarize, multi-establishment firms respond to the tax increase in a somewhat 

extreme way. Whereas wages in these firms barely decline, employment sharply drops—partly 

due to reduced establishment entry and increased establishment exits. Single-establishment 

firms, in contrast, respond to the tax increase both through a reduction in wages and, compared 

to multi-establishment firms, a more moderate drop in employment—which is driven both by 

increased separations and reduced hiring. 

  

[FIGURE 7: Decomposing Employment Reductions] 

 

6.2 Following Workers 

Large tax-induced declines in employment in treated firms do not necessarily imply equally 

large employment declines at the regional level, as small firms, which were not directly 

affected by the tax reform, may have absorbed some of the employment decline in directly 

affected large firms. The placebo figure based on small firms (panel (c) in Figure 3) does not 

point to very large spillover effects from large to small firms: employment in small statutory 

treated firms does not increase relative to employment in small statutory control firms after the 

tax reform—although we may lack statistical power to detect such spillover effects.  One piece 

of evidence that employment may indeed have shifted from large to small firms in regions 

heavily affected by the tax reform is that multi-establishment firms downsized to some extent 

through strategic exits, moving an entire establishment to a new firm.  

In a final step of the empirical analysis, we investigate possible employment shifts from 

large to small firms in more detail, by shifting the empirical analysis from the firm to the worker 

leveland tracing out career outcomes of workers who were employed in large treated and 

control firms in 2003, before the tax harmonization came into place. Specifically, we analyse 

whether “treated” workers (i.e., workers who were employed in large statutory treated firms in 
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2003) are less likely to be in work and more likely to move to a small (as of 2003) firm than 

“control” workers (i.e., workers who were employed in large statutory control firms in 2003). 

The results are plotted in Figure 9. Panel (a) shows that treated workers are generally less likely 

to be employed than control workers both before and after the tax reform, which makes it 

difficult to assess the causal impact of the reform on worker employment. Nevertheless, the 

figure highlights that any employment losses at the worker level are much smaller than at the 

firm level—the large tax-induced employment reduction in large firms did not go hand in hand 

with equally large reductions in the employment probabilities of the workers who were 

employed in these firms before the tax change.  

Panel (b) of Figure 9 compares the probability of being employed in a small firm for treated 

and control workers. The figure shows that treated workers are more likely than control workers 

to move to small firms both before and after the tax reform. However, the difference is larger 

after the tax reform, suggesting that small firms indeed absorb part of the tax-induced 

employment reduction in large firms.  

Overall, the worker level findings imply that tax-induced employment reductions are 

indeed likely to be larger at the firm than at the regional level. It should be noted that 

employment in large treated firms does not only adjust because of increased separations, but 

also because of reduced hiring. We do not know whether the workers that were not hired by 

large treated firms because of the tax change are hired somewhere else in the region, or if they 

remain jobless.  

 

[FIGURE 9: Decomposing Employment Reductions] 

 

7 Subsequent Tax Decrease 

In 2007, the system of geographically differentiated taxes was re-introduced (with some 

adjustments), and most of the large statutory treated firms went back to paying a lower tax rate. 

This tax decline (probably) was a surprise for Norwegian firms, as the details of restoration of 

the geographically differentiated tax were unclear as late as six months before the changes were 

implemented. One might therefore wonder whether large statutory treated firms bounced back 

and grew relative to large statutory control firms after 2007. To address this question, we follow 

the large statutory treated and control firms not only until 2006 (as in our baseline results), but 

until 2009. Between 2006 and 2007, the treated firms experienced a decrease in the statutory 
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tax rate of 5.6 percentage points, compared to 0.25 percentage points for the control firms. The 

results are presented in Figure 8, and suggests that the employment drop in treated firms was 

not reversed after the statutory tax rates were decreased in 2007. These results should however, 

be interpreted with some caution. First, Figure 8 defines treatment based on the firm’s exposure 

to the increase in the statutory tax rate in 2003 (using the firm’s 2003 workforce composition), 

but we look at outcome variables measured a long time after 2003. Second, the financial crisis 

occurred just after the reversal of the tax reform, and treated and control firms might have been 

differentially affected by the financial crisis. Nevertheless, the figure points to the possibility 

that even temporary tax increases may lead to long-lasting employment reductions in affected 

firms. In our context, this could be because part of the overall employment drop in (multi-

establishment) treated firms is through establishment exits (in part to avoid the tax increase), 

which might be difficult to reverse.  

 

[FIGURE 8: Firm Outcomes over Time - Subsequent 2006 Tax Decrease] 

 

8 Conclusion 

This paper evaluates firm responses to a place-based tax incentive, by exploiting a unique 

policy setting in Norway, where a system of geographically differentiated payroll taxes was 

suddenly abolished. In 1999, the European Free Trade Association (EFTA) Surveillance 

Authority ruled that the Norwegian system of geographically differentiated tax rates was not 

in compliance with EU trade regulations. As a result, EFTA imposed a tax rate harmonization 

to take place between 2004 and 2006. The reform was adopted and implemented independently 

of the local labor market developments, and thereby created exogenous variation over time in 

payroll tax rates across firms in different regions.  

Our key finding is that the increase in payroll tax rates affected worker wages only 

moderately.  Instead firms, in particular multi-establishment firms, respond to the tax increase 

primarily by reducing employment. In 2004, the first year into the reform, the outcome of the 

centralized bargaining between the main federation of trade unions and the main private sector 

employee federation implied a wage growth for industry workers of 3.6% 

(Landsorganisasjonen i Norge, 2015), while inflation measured by the growth in the CPI from 

2004 to 2005 was at 1.6% (Statistics Norway). Similarly, for 2005 and 2006, the outcomes of 

the central negotiations implied significant increases in real wages. These outcomes might have 

made it difficult for firms to cut wages in response to the local payroll tax increases, leading 
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instead to a sizable reduction in employment. Whereas employment sharply declines in treated 

relative to control firms in response to the tax reform, workers who were employed in these 

firms before the tax reform came into effect suffer only relatively small employment losses. 

They are however more likely to move to small firms, suggesting that part of the employment 

drop in large firms is absorbed by small firms who were essentially unaffected by the policy 

reform. 

 Overall, our study shows that regional tax incentives may be an important policy tool 

in stimulating employment in underdeveloped regions, as firms’ employment strongly 

responds to the tax increase. However, firms’ employment responses are likely to depend on a 

country’s labor market institutions, in particular the system of wage bargaining.  
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Notes: Statutory payroll tax changes (by tax zone) in Norway imposed by the EFTA Surveillance 

Authority, 2003-2006. In zones 1 and 5, the tax rates remained unchanged at 14.1% and 0%.  In zone 2 

the payroll tax rate increased from 10.6% in 2003 to 14.1% in 2004, and in zone 3 and 4, the tax rates 

increased by 5.7 and 6.6 percentage points from 2003 to 2006. (see Table A1 in the Appendix). In 2007 

the geographically differentiated system was re-introduced, after an appeal by Norway on EFTA’s 

ruling. 

Figure 1: Statutory Payroll Tax Rate by Tax Zone



Figure 2: Average Tax Increase from 2003-2006 over Firm Size.

(a) Increase in Statutory and Effective Tax Rates over Wage Bill: Statutory Treated Firms

(b) Increase in Statutory and Effective Tax Rates over Wage Bill: Statutory Control Firms

Notes: Balanced sample of 43,561  firms, where 4,890 are statutory treated and 38,671 are statutory 

controls. Treatment status is defined by equation (4). The figure shows the expected average statutory 

and effective tax increases from 2003 to 2006  over firms’ 2003 wage bills for statutory treated firms 

(panel (a)) and statutory control firms (panel (b)). Firms with an annual wage bill of less than 

4,100,000 NOK (580,000 USD) in 2003 were not affected by the tax increase (assuming their work 

force remained unchanged). 



Figure 3: Firm Outcomes over Time

(a) Large Firms: Log Number of Workers

(b) Large Firms: Log Daily Wage Rate



Notes: Panel (a) and (b): Balanced sample of 10,776 large firms, where 954 are statutory treated and 

9,822 are statutory controls. Panel (c) and (d): Balanced sample of 32,785 small firms, where 3,936 are 

statutory treated and 28,849 are statutory controls. Treatment status is defined by equation (4).The 

figures show the time series of average outcomes for the group of treated and control firms. Means 

are weighted by the number of employees in the firm in 2003.  

(c) Small Firms - Log Number of Workers 

(d) Small Firms: Log Daily Wage Rate



Figure 4: Firm Survival

(a) Share of Firms Operating

(b) Share of Firms Operating, DFL-Re-Weighted

Notes: Unbalanced sample of 11,599 large firms, where 962 are treated and 10,637 are not treated. 

Treatment status is defined by equation (4). The figure shows the share of firms operating (with at 

least two workers) in 2003 that operate between the years 1998 and 2006. In panel (b) the group of 

control firms has been DFL- weighted to match the distribution of firm age in the group of treated 

firms. Corresponding estimatesa are reported in Table A3 in the Appendix.



Figure 5: Firm Outcomes Over Time – Single- and Multi-Establishment Firms

(a) Single-Establishment Firms: Log Number of Workers

(b) Single-Establishment Firms: Log Daily Wage Rate



Notes: Panel (a) and (b): Balanced sample of 8,988 large, single-plant firms, where 774 are statutory 

treated and 8,214 are statutory controls. Panel (c) and (d): Balanced sample of 1,788 large multi-plant 

firms, where 180 are statutory treated and 1,608 are statutory controls . Treatment status is defined 

by equation (4). All outcome variables are in logs. The figures show the time series of average 

outcomes for the group of treated and control firms. Means are weighted by the number of 

employees in the firm in 2003. Regression estimates of regression equation (7) for single- and multi-

establishment firms separately are reported in Table A4 in the Appendix.

(c) Multi-Establishment Firms: Log Number of Workers

(d) Multi-Establishment Firms: Log Daily Wage Rate



Figure 6: Number of Establishment, Entry and Exit in Multi-Establishment Firms

(a) Event Study: Number of Establishments per Firm

(b) DiD: Number of Establishments per Firm

Notes: Balanced sample of 1,788 large multi-plant firms, where 180 are statutory treated and 1,608 

are statutory controls. Treatment status is defined by equation (4). Panel (a) shows the time series of 

average number of establishments per firm (scaled by the number of establishments in 2003) for the 

group of treated and control, large multi-establishment firms. Means are weighted by the number of 

employees in the firm in 2003. Panel (b) shows the estimated coefficients on the interacted treatment 

and year dummy variables in equation (9), with the number of establishments per firm (scaled by 

number of establishments in 2003) as outcome variable. The regression is weighted by the number of 

workers in the firm in 2003, and standard errors are clustered at the level of the municipality of the 

firm. 



Notes:  Balanced sample of 10,776 large firms, where 954 are statutory treated and 9,822 are 

statutory controls. Treatment status is defined by equation (4). Panel (a) decomposes the 

employment reductions from external adjustments (establishment exit, strategic exit and reduced 

establishment entry). Panel (b) decomposes the internal employment adjustments into reductions 

through reduced hiring and increased separations. Estimates are obtained from regressing equation 

(9) with the different variables defined in equation (10) as outcome variables. Regressions are 

weighted by the number of workers in the firm in 2003. 

FIGURE 7: Decomposing Employment Reductions

(a) External Adjustments: Plant Exit, Strategic Exit and Entry

(b) Internal Adjustments: Hiring and Separations



Figure 8: Worker Outcomes

(a) Share employed

(b) Share employed in a firm that was small in 2003. 

Notes:  Sample of 576,080 workers who are employed in a large statutory treated or control in 2003. 

Panel (a) shows the annual share of these workers employed (in any firm). Panel (b) shows the share 

of the workers employed in a firm that was small in 2003. 



Figure 9: Firm Outcomes over Time - Subsequent 2006 Tax Decrease

(a) Log Number of Workers

(b): Log Daily Wage Rate



Notes: Main sample of 10,776 large firms, where 954 are statutory treated and 9,822 are statutory 

controls. Treatment status is defined by equation (4). Panels (a) and (b) show the time series of 

average outcomes for the group of treated and control firms. Panels (c) and (d) show the estimated 

coefficients on the interacted treatment indicator and year dummies in equation (9). Regressions are 

weighted by the number of the workers in the firm in 2003, and standard errors are clustered at the 

level of the municipality of the firm. 

(c) DiD: Log Number of Workers

(d) DiD: Log Daily Wage Rate



Figure A1: Geographical Distribution of Tax Rates and Treated Firms, 2003.

Panel (a): Statutory Tax Rates, 2003

Panel (b): Firms with Tax Incr. > 0 Panel (c): Firms with Tax Incr. >= 4pp.

Notes:  Panel (a) shows the geographical distribution of tax rates in Norway in 2003 (pre-reform). 

Panel (b) shows the number of firms experiencing a positive tax increase between 2003 and 2006 , 

and panel (c) shows the distribution of the number of large treated firms according the definition of 

treatment status given by equation (4).



Large Small Large Small

Daily wages 864.458 676.220 1074.718 737.859

Workers 34.833 6.655 37.442 6.352

Days 11785.187 2257.687 12683.574 2166.741

Statutory tax rate 2003 0.055 0.055 0.134 0.132

Change in stat. tax rate 03-06 0.062 0.063 0.004 0.005

Change in eff. tax rate 03-06 0.023 -0.000 0.001 0.000

Industries

Agriculture/oil/mining 0.058 0.044 0.021 0.031

Manufacturing 0.206 0.093 0.196 0.098

Construction 0.178 0.126 0.134 0.125

Wholesale and retail 0.215 0.359 0.278 0.355

Hotel/restaurants/catering 0.050 0.053 0.044 0.039

Transport 0.088 0.090 0.066 0.073

Finance/insurance/property mng. 0.100 0.120 0.173 0.156

Health 0.059 0.063 0.039 0.065

Other 0.046 0.051 0.049 0.058

 Number of firms 954 3936 9822 28849

Treated (large stat. tax incr.) Control (zero/small stat. tax incr.)

Notes: The table shows descriptive statistics for the balanced sample of 43,561 firms with at least

two employees in each year 2000-2006. The sample is split into two groups by treatment status as

defined by equation (4), and further into two groups by size as defined by figure (2). All variables

are measured in 2003. Monetary amounts are given in NOK (1 USD = 7.08 NOK in 2003). 

Table 1: Descriptive Statistics



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

Workers Days Daily wage rate Workers Days Daily wage rate

Stat. tax rate -1.865*** -1.984*** -0.260** -0.315* -0.264 -0.017

(0.567) (0.551) (0.118) (0.174) (0.179) (0.093)

Observations 75,432 75,432 75,432 229,495 229,495 229,495

R-squared 0.884 0.874 0.897 0.826 0.806 0.839

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Table 2: Main Regression Results 

Notes:  Balanced samples of 10,340 large firms (columns (1) - (3)), and 32,785 small firms (columns 

(5) - (7)). The table shows estimates of β and corresponding standard errors, from regression 

equation (7)  for three different outcome variables (workers (head count), days and daily wage 

rate; all outcome variables in logs)), for large and small firms separetely. The regressions are 

weighted by the number of employees in the firm in 2003, and standard are clustered at the level 

of the municipality of the firm.  

Large firms Small firms



Zone 1 Zone 1a Zone 2 Zone 3 Zone 4 Zone 4a Zone 5

2000 14.1 10.6 6.4 5.1 0

2001 14.1 10.6 6.4 5.1 0

2002 14.1 10.6 6.4 5.1 0

2003 14.1 10.6 6.4 5.1 0

2004 14.1 14.1 (10.6) 8.3 (6.4) 7.3 (5.1) 0

2005 14.1 14.1 (10.6) 10.2 (6.4) 9.5 (5.1) 0

2006 14.1 14.1 (10.6) 12.1 (6.4) 11.7 (5.1) 0

2007 14.1 14.1 10.6 6.4 5.1 7.9 0

2008 14.1 14.1 10.6 6.4 5.1 7.9 0

2009 14.1 14.1 10.6 6.4 5.1 7.9 0

Table A1: Payroll Tax Rates, 2000-2009

Notes: Payroll tax rates by tax zone and region. (Pre- Reform Low Tax Rate in Parenthesis.) Source: 

The Norwegian Tax Authorities.



Large firms Small firms (placebo)

(1)

Workers

(a) Sector specific time trends

Stat. tax rate -1.571***

(0.567)

Observations 75,432

R-squared 0.884

(b) Norwegian-born workers

Stat. tax rate -1.294**

(0.552)

Observations 75,371

R-squared 0.884

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

TA2: Regression Results - Robustness

Notes: Balanced samples of 10,340 large firms (column (1)) , and 32,785 small firms (column (2)). The 

table shows estimates of β and corresponding standard errors, from regression equation (7)  for the 

outcome variable log number of workers (head count), for large and small firms separetely. Panel (A) 

shows results when sector specidic time trends (fully interacted sector and time dummy variables), and 

panel (B) shows results when only counting the number of Norwegian-born workers in the firm. The 

regressions are weighted by the number of employees in the firm in 2003, and standard are clustered at 

the level of the municipality of the firm.  

0.813

226,712

(0.189)

-0.067

(2)

Workers

-0.237

(0.172)

229,495

0.826



(1) (2) (3)
No controls Firm Age FEs DFL-reweighted

2000.year#1.Treated 0.027*** 0.002

(0.010) (0.008)

2001.year#1.Treated 0.012* 0.002

(0.007) (0.007)

2002.year#1.Treated 0.002 0.003

(0.006) (0.005)

2004.year#1.Treated -0.008 -0.001 -0.007

(0.010) (0.006) (0.006)

2005.year#1.Treated 0.003 -0.000 0.004

(0.014) (0.006) (0.009)

2006.year#1.Treated 0.008 0.000 0.010

(0.015) (0.006) (0.010)

Observations 117,368 58,684 117,368

R-squared 0.044 0.898 0.039
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table A3: Firm Survival

Note: Unbalanced sample of 14,677 firms, where 1,274 are treated and 13,403 are not treated. The 

table shows estimated coefficients and standard errors on interacted year and treatment fixed effects in 

regression of an indicator of firm existence on year and treatment fixed effects as well as their 

interactions, without and with controls for firm age (column 1 and 2 respectively). The regressions in 

column (1) and (2) are weighted by the number of employees in the firm in 2003, while in column (3), 

the firms in the control group is re-weighted to match the firm age distribution in the group of treated 

firms (using the DFL weight given by equation (8)). 



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

Workers Days Daily wage rate Workers Days Daily wage rate

Stat. tax rate -0.984** -1.147** -0.351*** -4.275** -4.264*** -0.043

(0.469) (0.462) (0.113) (1.660) (1.611) (0.295)

Observations 62,916 62,916 62,916 12,516 12,516 12,516

R-squared 0.887 0.876 0.901 0.826 0.809 0.887

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Table A4: Regression Results: Large, Single- and Multi-Establishment Firms

Notes:  Balanced sample of large firms, where are 8,988 are single plant-firms (774 statutory 

treated and 8,214 statutory controls), and 1,797 multi-plant firms (180 statutory treated 

and 1,608 statutory controls). Treatment status is defined by equation (4). The table shows 

estimates of β and corresponding standard errors, from regression equation (7)  for three 

different outcome variables (workers, days and daily wage rate; all outcome variables in 

logs), and for single- and multi-plant firms separately. The regressions are weighted by the 

number of employees in the firm in 2003, and standard are clustered at the level of the 

municipality of the firm.  

Single-Esablishment Firms Multi-Establishment Firms 


