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Abstract
There was a strong push from employers to decentralize wage setting in Finland in 
the early 2000s. We analyze the incidence of decentralization and its effect on the 
level and dispersion of wages by using nationally representative panel data. The 
results show that wage setting was more likely decentralized in collective agree-
ments where a high share of employees worked in manufacturing or real estate 
industries than in other industries, such as in education and human health and social 
work activities. Decentralization was, for the most part, quite short-lived. Using 
recent difference-in-differences methods that allow for heterogeneous treatment 
effects and differences in the timing of treatment, we show that decentralization had 
modest positive effects on the level and dispersion of wages in manufacturing.
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Introduction

There has been a strong tendency toward decentralization of collective bargaining in 
many European countries (Visser 2016, p. 313). This means that wage negotiations 
have moved closer to the individual enterprise. Centralized collective bargaining 
systems have traditionally been seen to reduce wage inequality (e.g., OECD 2004; 
Blau and Kahn 1999; Rowthorn 1992), which has attracted the attention of scholars 
to the effects of decentralization on both wages and wage dispersion.

Although decentralization of wage bargaining has been associated with higher 
earnings in many empirical studies,1 evidence regarding wage dispersion is more 
mixed. Some studies find that decentralization is related to increased wage disper-
sion (Card and de la Rica 2006; Dahl et al. 2013; Addison et al. 2017), some find 
mixed evidence (Dell’Aringa and Pagani  2007, Plasman et  al. 2007; Cirillo et  al. 
2019), while others find a negative relationship (Canal Domínguez and Gutiérrez 
2004).

There are several reasons for these differences in the results. First, the literature 
on decentralized bargaining has no consensus on how decentralization or wage dis-
persion should be measured. Second, the extent or effects of decentralization may 
vary even within countries. For example, decentralization may be more common in 
manufacturing in some countries and in services in other countries. In addition, the 
effects of decentralization may depend on the preferences and bargaining power of 
the parties involved (Dell’Aringa and Pagani 2007, p. 31). For example, decentrali-
zation may increase wage dispersion more in settings where the bargaining parties 
accept larger wage differences. Third, the literature is mostly based on cross-sec-
tional estimates, which suffer from severe endogeneity issues. The few studies that 
can account for firm and employee selection into different collective agreements find 
reduced estimates of the links between decentralization and wages (Dahl et al. 2013; 
Gürtzgen 2016). However, recent literature has shown that even these studies may 
not be able to correctly identify treatment effects because these effects are likely 
to be heterogeneous and because the timing of the treatment differs (see, e.g., de 
Chaisemartin and d’Haultfoeuille 2020).

Although the impacts of decentralization have been studied quite actively, the 
incidence of decentralization, or in what kind of industries or employee groups 
decentralization has taken place, has received less attention. We know of only two 
studies that examine the incidence of decentralized wage setting by using statistical 
models (Granqvist and Regnér 2008; Addison et al. 2017). Thus, there is little infor-
mation on how decentralization takes place within countries, whereas there has been 
more emphasis on classifying the collective bargaining systems of countries (see, 
e.g., Garnero 2021).

1  See, e.g., Canal Domínguez and Gutiérrez (2004), Card and de la Rica (2006) and Plasman, Rusinek 
and Rycx (2007) for evidence for Spain; Fitzenberger et al. (2013) and Gürtzgen (2016) for Germany; 
Dahl et  al. (2013) and Plasman et  al. (2007) for Denmark; Rycx (2003) and Plasman et  al. (2007) for 
Belgium evidence.
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We use Finnish data to study the incidence and impacts of the decentralization of 
collective bargaining. During the period we study, there was a move from a very cen-
tralized collective bargaining system toward a more decentralized system. Employ-
ers felt that the existing collective bargaining system was too inflexible and did not 
provide sufficient incentives for employees (Alho et al. 2003). They felt that a more 
decentralized wage setting would improve these shortcomings. Although employers 
wanted more local bargaining, labor unions, especially blue-collar unions, resisted 
local bargaining (Heikkilä and Piekkola 2005). However, limited decentralization 
took place within the collective bargaining system, meaning that the Finnish case is 
an example of organized decentralization (Traxler 1995).

Traditionally, the key outcome of centralized collective bargaining has been the 
general wage increase, which stipulates the extent to which the wages of everyone 
should be increased in a given sector. The key characteristic of decentralization is 
that in addition to the general increase, there is a local wage increase allowance, 
which can be allocated locally. An example would be a contract that stipulates a 2% 
general increase and a 1% local wage increase allowance. Everyone would receive a 
2% wage increase and the remaining 1% would be allocated to employees according 
to firm-level negotiations. Some employees might exprience only a general increase 
of 2% while others could obtain an additional 4% increase from the local wage 
increase allowance. In the following, we use the term “local pot” for the local wage 
increase allowance.

The key to our analysis is administrative register data matched with collective 
bargaining data spanning the years 2006–2013. The individual data are aggregated at 
the collective agreement-year level. Our empirical approach follows state-of-the-art 
methods in the literature on decentralization (de Chaisemartin and d’Haultfoeuille 
2020). These methods allow us to identify the treatment effect of decentralization 
even when the treatment effects are heterogeneous, and the timing of the treatment 
differs. Such methods have not been previously used in the literature studying the 
effects of decentralization on wages.

Our contribution to the literature is twofold. First, we study what kind of collec-
tive agreements include decentralized elements. Thus, we contribute to the scarce 
literature on the incidence of decentralized bargaining. Second, we provide credible 
estimates of the impacts of decentralization. The methods we use overcome some of 
the shortcomings in the methods used in the existing literature.

The remainder of this paper is organized as follows. Sect.  “Related Literature” 
discusses the relevant literature, and Sect.  “Institutions and Background” presents 
the institutional background for the Finnish labor market. Sect. “Data and Methods” 
describes the Finnish register datasets and explains our empirical approach based on 
Harmonized Structure of Earnings Survey (HSES) data matched with private sector 
collective bargaining data for the period 2005–2013. Sect.  “Results” provides the 
various estimation results, while the final section concludes the paper by placing our 
findings in a larger context.
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Related Literature

The standard view suggests that centralized collective bargaining systems reduce 
wage dispersion. This argument has been confirmed in earlier studies (e.g., 
Blau and Kahn 1999; Rowthorn 1992), as well as in OECD cross-country analy-
ses (e.g.,OECD 2004). As several advanced countries have experienced a process 
toward more decentralized wage bargaining, examination of the implications of such 
decentralization for pay determination has attracted increased attention. Below we 
review this literature, but before that, we review the few studies that have considered 
the incidence of decentralized bargaining.

These studies show that there is considerable heterogeneity in collective bar-
gaining systems within a single country. For example, evidence from Nordic coun-
tries shows that firm-level bargaining is more common among skilled workers than 
among unskilled workers (Dahl et al. 2013, Table 3). Among workers, who are aca-
demics or graduate professionals with a higher degree, the probability of decentral-
ized wage bargaining is higher in the private sector than in the public sector, and 
among graduate engineers and in law and business administration and economics 
occupations (Granqvist and Regnér (2008). Finally, the probability of leaving col-
lective agreements is higher in smaller plants, in non-organizational plants, and in 
plants with a strong concentration of highly skilled employees in Germany (Addison 
et al. 2017).

Decentralized Bargaining and Wages

Typically more decentralized wage bargaining leads to higher wages.2 The findings 
from Spain indicate that employees under a firm-level or single-employer contract 
earn a wage premium of between 3 and 10% (Canal Domínguez and Gutiérrez 2004, 
Card and de la Rica 2006, Plasman et al. 2007, Ramos et al. 2022). Similar wage pre-
mium of approximately 3%-6% associated with firm-level bargaining is also observed 
in Denmark (Plasman et  al. 2007; Dahl et  al. 2013), whereas employees working 
under a more decentralized wage-setting system earn approximately 5% more in Bel-
gium (Plasman et al. 2007; Rycx 2003). Higher coverage at the firm or industry level 
is also associated with higher wages in Germany (Fitzenberger et al. 2013). Granqvist 
and Regnér (2008) offer a different type of measure for decentralized wage bargain-
ing in Sweden. They find that workers who have either participated in pay reviews or 
negotiated their own wages with a manager earn 1%-5% higher earnings.

Decentralized Bargaining and Pay Dispersion

Collective bargaining may also be related to the dispersion of wages, but these 
results are more mixed than those regarding the level of wages. The results for Italy 
provide (inconclusive) evidence of the negative association between single-employer 

2  Table A1 in the Online Appendix provides a concise overview of the findings in the literature.
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bargaining and wage dispersion (Dell’Aringa and Pagani 2007). In contrast, firm-
level bargaining has been shown to be associated with higher pay dispersion in 
Denmark (Plasman et al. 2007; Dahl et al. 2013) and in Ireland (McGuinnes et al. 
2010). The findings for Germany suggest either no clear-cut effect, or only a modest 
increase in wage dispersion (Fitzenberger et al. 2013, Addison et al. 2017).

The findings regarding the effect of decentralized wage bargaining on pay disper-
sion thus vary between countries, but sometimes the results also vary within a single 
country, such as in Spain. This inconclusive evidence is likely explained by the use 
of different measures and econometric methods. Card and de la Rica (2006) and 
Ramos et al. (2022) use quantile regression to evaluate the effect of firm-level con-
tracting along the earnings distribution, and they find that decentralization is related 
to increased wage dispersion. Canal Domínguez and Gutiérrez (2004) and Plasman 
et  al. (2007), on the other hand, use the standard deviation of hourly wages as a 
measure of wage dispersion and the Blinder–Oaxaca decomposition method. They 
find that decentralization is related to decreased wage dispersion.

Studies regarding wage bargaining in Belgium also provide inconclusive associa-
tions with wage dispersion. Plasman et al. (2007) show that single-employer agree-
ments are associated with slightly higher wage dispersion, whereas Dell’Aringa 
and Pagani (2007) show the opposite. The difference between these results may be 
driven by the fact that the analysis of Plasman et al. (2007) was restricted to employ-
ees in the manufacturing sector for both male and female employees. Rycx (2003) 
shows that dispersion in the inter-industry wage differential is estimated to be either 
higher or lower under company-level agreements, depending on the estimation 
method used.

Institutions and Background

This section provides the necessary institutional background needed for understand-
ing the nature of decentralization in Finland and the modeling choices. It explains 
the role of local pots in Finnish collective agreements and how the contracts of blue-
collar and white-collar employees differ. It also provides evidence on the preferences 
of blue-collar and white-collar employees for local bargaining and wage dispersion.

Collective Bargaining in Finland

Finland is characterized by highly controlled collective agreements (e.g., Jonker-
Hoffrén 2019). Collective agreements play a large role in the labor market due to the 
high coverage of collective bargaining (approximately 90%), the widespread exten-
sion of collective agreements, and the wide scope of the agreements. The union den-
sity rate is also quite high in Finland, even though it has been declining. The union 
density rate among wage earners was nearly 75% in 2000 and almost 60% in 2022.

Bargaining takes place at the sectoral level, and the actors are employers’ fed-
erations and trade unions. In most sectors, blue-collar, white-collar, and sometimes 
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upper-white-collar employees have separate contracts. Blue-collar employees are 
paid hourly, and their remuneration is based on time pay, piece rates, and reward 
rates. Wage supplements such as shift allowances may also be important for blue-
collar employees. White-collar employees are paid monthly. Both groups may also 
receive performance-related pay, which is not governed by collective agreements. 
Performance-related pay is typically only a small portion of earnings. If employees 
are paid bonuses, they are on average approximately 5% of regular earnings for blue-
collar employees and 8% for white-collar employees (Kauhanen and Napari 2012). 
The different contracts and different modes of pay suggests conducting separate esti-
mations for blue- and white-collar employees.

The contract applied to each employee is determined by their employer’s federa-
tion or industry if it does not belong to an employer’s federation. Employers have a 
very limited possibility of choosing their contract.

Collective agreements cover, for example, wage formation, working time, holi-
days, social provisions, and parental leave (e.g., Jonker-Hoffrén 2019). The general 
increase is typically the most important element in a collective agreement. It stipu-
lates how much each employee’s individual wage is increased. Often, this is the only 
wage increase component, which means that everyone’s wages are increased in the 
same way.

For our purposes, the most interesting element is the local pot. These are wage 
increases that are negotiated and implemented locally according to the rules set in 
the collective agreement. The local negotiations are carried out by a representative 
of the employees (typically the shop steward) and a representative of the employee. 
Local pots used to be rare, but their prevalence increased notably at the begin-
ning of the twenty-first century, especially in the years 2007–2008. Local pots are 
the primary way in which the Finnish collective bargaining system has become 
decentralized.

Local pots often include a fallback clause, which means that if local negotia-
tions are not successful, the wage increase will be implemented as a general wage 
increase. Sometimes the fallback wage increase is of the same size as the locally 
negotiated increase and sometimes it is smaller. When the fallback (general) wage 
increase is smaller than the locally negotiated wage increase, there are incentives for 
the employee side to conduct local negotiations. Employers, on the other hand, are 
willing to accept higher contractual increases if they can affect how the increases are 
allocated because this should reduce wage drift. In essence, employers can use wage 
increases from collective agreements to implement their wage policy.

As an example of collective agreements, consider the agreement for blue-collar 
employees in technology industries in 2007. It stipulated a 3.4% general increase 
and a 1% local pot with a 0.7% fallback clause. This means that the wages of each 
worker were increased by 3.4% and, if the parties at the firm level could agree on 
the implementation of the local pot, the wages would increase on average by 1% 
more. However, if the local negotiations were unsuccessful, the total wage increase 
for each worker would be 4.1% (3.4% + 0.7%). Thus, the only issue that is negotiated 
at the firm level is how the local pot is distributed among workers; all other issues 
are determined at the sectoral level.
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Private sector employers can always pay more and increase wages more than is 
stipulated in the contracts. In practice, wages do often increase more than contracts 
stipulate. This is called wage drift.3 More information on the development of the 
bargaining structure in Finland can be found in the Online Appendix.

Views on Local Bargaining and Wage Dispersion

Figure  1 shows the differences in the preferences of white-collar and blue-collar 
employees with respect to decentralization and wage dispersion. Notes: Five options 
were given for the level of wage negotiations: individual level, firm level, industry 
level, centralized income policy agreement (TUPO), and European level. Four options 
were given for how the firm-level wage increases should be implemented: to increase 
incentives, the same absolute increase for all workers, the same percentage increase 
for all workers, and increases targeted towards the lowest earnings bracket. A total of 
441 blue-collar workers and 804 white-collar workers responded to the survey. Source: 
Alho et al. 2003. These findings are important for the interpretation of our empirical 
results concerning the incidence of local pots. This figure draws on a survey carried 
out in 2002 and shows that blue- and white-collar workers differed markedly in their 
preferences (Alho et al. 2003).4 The figure shows that white-collar workers preferred 
wage increase negotiations to be held at the firm level more than blue-collar workers 
did. Over 40% of the white-collar workers chose the firm level as the best or second-
best option for the level of wage negotiations, while this was the case for less than 20% 
of the blue-collar workers.

Fig. 1   Preferences with respect to decentralization and wage dispersion 

3  Holden (1998) analyses wage drift in the Nordic setting both empirically and theoretically. Cardoso 
and Portugal (2005) study wage drift (or wage cushion in their terminology) in Portugal.
4  More details on the survey can be found in Heikkilä and Piekkola (2005, pages 405–406).
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Moreover, views on how firm-level wage increases/local pots should be imple-
mented differ. A large portion of the blue-collar workers (45%) preferred local pots to 
be targeted toward the lowest earnings brackets or to have the same absolute increases 
for all workers (32%), while white-collar workers preferred them to be implemented 
to increase wage incentives (40%) or to have similar percentage increases for all work-
ers (24%). These results mean that blue-collar employees believe that locally bargained 
wage increases should be used to decrease wage dispersion, whereas white-collar 
employees believe that they could be allocated in a way that increases wage dispersion. 
Given these drastic differences in preferences, it is likely that the incidence and perhaps 
the effects of decentralization will differ by worker group.

Expected Effects of Local Pots

The impact of local pots on wage increases is ambiguous. On the one hand, if the 
unions want to be compensated for the inclusion of the pots in the contract, the con-
tractual increase may be higher than it would be if the general increase was the only 
wage increase element. On the other hand, if unions do not make such demands, the 
size of the contractual increase may not depend on the structure of the wage increases. 
The existence of a local pot may also impact the eventual wage drift and thus the actual 
wage increases. If employers can differentiate wage increases among employees, they 
may have less need to increase individual wages above the increases stipulated in con-
tracts. In other words, they can conduct the desired wage policy within the collective 
bargaining system, and they do not need to use additional resources to conduct their 
wage policy.

The existence of a local pot in the contract will (weakly) increase wage dispersion, 
but the extent to which this occurs depends on many issues. Wage dispersion cannot 
decrease from the introduction of a local pot because the wage increases will be weakly 
more unequal in such contracts. However, it is possible that local pots are used to 
increase everyone’s wages similarly (in percentage terms), which means that the impact 
on wage dispersion will not differ from the general increase. Based on the previous 
section, this is likely more common for the blue-collar employees than for white-collar 
employees. It may also be the case that the local pots are so small in relation to the gen-
eral increase and the typical variation in the measured wage increases, that empirically 
detecting the impact might be challenging.

Data and Methods

Harmonized Structure of Earnings Survey

The analysis in this study is based on rich, linked data that combine two data 
sources. The key data for our analysis are the HSES data from Statistics Finland, 
which includes individual and firm identifiers.5 In the data, all wage measures and 

5  A description of the data can be found at https://​taika.​stat.​fi/​en/​ainei​stoku​vaus.​html#​!?​dataid=​
YA246a_​19952​013_​jua_​harmo​npalr​akyks_​003.​xml

https://taika.stat.fi/en/aineistokuvaus.html#!?dataid=YA246a_19952013_jua_harmonpalrakyks_003.xml
https://taika.stat.fi/en/aineistokuvaus.html#!?dataid=YA246a_19952013_jua_harmonpalrakyks_003.xml
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variable classifications, such as occupation and industry, are consistent across years 
and sectors, which makes the data suitable for panel analysis. Harmonization of the 
data is particularly important for our analysis because it takes into account the dif-
ferences and changes in collective agreements, wage concepts, and compensation 
components.

The earnings structure statistics are based on firm- and individual-level payroll 
records data from member firms in employer federations. An augmenting survey for 
non-member firms and sectors that are not covered by EK is also conducted by Sta-
tistics Finland. The HSES data are available for private sector firms annually from 
1995 onward. In our analysis, we use the period 2006–2013, which includes both 
post- and pre-financial crisis years. The data cover 55%-75% of employees, depend-
ing on the year and industry. The coverage is less than 100% and differs by indus-
try since the following groups are not included in the survey: firms with fewer than 
five employees; agriculture, forestry, and fisheries industries; household employers 
and international organization employees; top management, owners, and their family 
members; and employees whose job contracts began or ended during the months of 
data collection. Furthermore, there is limited coverage of employees in unorganized, 
mostly small, firms.

The HSES data include detailed information on earnings from either the fourth 
quarter or October, depending on the industry and employee group. The data include 
two alternative earnings measures. Regular hourly earnings include all pay compo-
nents that are paid regularly divided by standard contractual hours. This measure 
excludes overtime pay but includes pay supplements that are paid regularly. Total 
hourly earnings is the widest earnings measure available. It also includes overtime 
pay and annual bonuses. The earnings are divided by total hours worked (regular 
hours + overtime).

We focus on total hourly earnings because we want to capture all the ways in 
which decentralization can be linked to wage increases. Decentralization may affect, 
for example, the variable pay elements that the employer can decide on unilaterally. 
Incentive pay systems are not regulated by collective agreements, except for piece-
rate and reward-rate systems for blue-collar employees (Kauhanen and Napari 2012, 
p. 654). Accordingly, decentralization may affect total earnings via wage drift rather 
than via bargained wages (Cardoso and Portugal 2005).

Collective Agreement Data

To these data, we match data collected by Kotilainen (2018) from private sector 
collective agreements and supporting documents.6 The collective agreement data 
contain information on the magnitudes and timing of wage increases stipulated by 
the contracts. The data include a total of 776 manually collected contracts, approxi-
mately 80% of which are generally binding. For our purposes, the most important 
information concerns whether there was a local pot in the collective agreement in a 
given year.

6  For more details, see Kotilainen (2018, p. 66–69).
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HSES data do not contain information on collective agreements at the individual 
level. It is, however, possible to match the collective bargaining data with the HSES 
data. Kotilainen (2018) created a mapping of the collective agreements data to the 
structure of earnings data based on detailed information on industry and occupa-
tion.7 Approximately 17% of employees in the HSES data could be mapped into 
more than one collective agreement. In these cases, the individuals were mapped 
into the generally binding agreement. If all the agreements are generally binding or 
non-binding, then the contract with the largest number of employees was chosen.8

In the empirical analysis, “Local pot” is an indicator variable that equals one if 
the collective agreement has a local pot in a given year. The comparison category 
in the analyses is thus collective agreements without local pots. Most often the con-
tracts in the comparison category involve only a general increase.9

Together, the HSES data and the collective agreement data provide all that is nec-
essary for reliable analyses of local pots and wages. The data contain enough collec-
tive agreements and variation in local pots over time. Importantly, we can link indi-
viduals’ earnings to collective agreements. This would not be possible with annual 
wage information since individuals may change collective agreements during the 
year. Moreover, both the HSES and the collective agreement data are of high quality.

Econometric Method

We aggregate the data to the collective agreement-year level. We do this for two rea-
sons. The first reason is that we can analyze the impacts of decentralization on the 
level of wages and wage dispersion using the same method, which allows for hetero-
geneous treatment effects and differences in the timing of treatment. If we were to 
analyze the data at the individual level, we would need to use unconditional quantile 
regressions to study wage dispersion, and that setting would not allow for differ-
ence-in-differences analysis that allows for heterogeneous treatment effects and dif-
ferences in the timing of the treatment. The second is that aggregating the data and 
weighting by the number of individuals may lead to more reliable standard errors 
when the number of clusters is not very large (Angrist and Pischke 2009, p. 313).

Previous empirical evidence on how decentralization affects the level and disper-
sion of wages often relies on a two-way fixed-effects (TWFE) empirical model (see, 
for example, Gürtzgen 2016; Dahl et al. 2013). This approach is problematic if treat-
ment effects are heterogeneous. Specifically, de Chaisemartin and d’Haultfoeuille 
(2020) show that if treatment effects are heterogeneous, the TWFE model does 
not identify them. Moreover, the associated biases can be severe. For example, de 
Chaisemartin and d’Haultfoeuille (2020) show that the estimate in the TWFE model 
may be negative even if all the treatment effects are positive. The authors develop an 

7  The industry classification may be as detailed as the five-digit level.
8  The number of employees covered by the agreement is available in the documents of the body that 
decides on the extension of collective agreements.
9  A few sectors have the option of locally negotiating wages, but in practice local negotiations are very 
rare because the contracts always have the general increase as a fallback.
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estimator that identifies the average treatment effect even when the treatment effects 
are heterogeneous, as they almost certainly are in the present case since the treatments 
are heterogeneous (the magnitude of the local pot varies from one contract to another) 
and the preferences of the parties differ among collective agreements (blue-collar 
workers prefer more egalitarian wage structures than white-collar employees). If the 
treatment effects are homogeneous, the estimator coincides with the TWFE estimator.

The DIDM estimator proposed by de Chaisemartin and d’Haultfoeuille (2020) 
compares the evolution of outcomes between treatment and comparison groups. 
The treatment groups are defined in the familiar way, that is, groups that undergo 
a change (the treatment) between periods t − 1 and t. The comparison groups are 
defined as those that do not undergo a change between periods t − 1 and t but whose 
value in period t − 1 corresponds to the treatment group’s value in period t − 1. As an 
example, collective agreements that move from not having local pots in year t − 1 to 
having them in year t are compared to collective agreements that do not have local 
pots in either year.

For identification, the method relies on parallel trends for the potential outcomes. 
This identifying assumption can be assessed using the empirical methods developed in 
de Chaisemartin and d’Haultfoeuille (2020). The idea is based on conducting placebo 
tests using the time period(s) preceding the treatment. We consider placebo estimates 
for period t − 1, given that the treatment occurs in period t (i.e., an industry adopts local 
pots in period t). That is, the model is estimated as if the adoption of local pots took 
place in period t − 1 instead of t. The estimates of interest are more credible if the cor-
responding estimates from the placebo tests are all close to zero in a statistical sense.

The standard errors are clustered at the level of collective agreements. All the 
results are weighted by the number of employees in the collective agreement. 
This weighting reflects the importance of each collective agreement in the whole 
labor market. We estimate the models using the Stata command developed in De 
Chaisemartin et al. (2019).

The DIDM estimator is appropriate for our data. The estimator also provides con-
sistent estimates when i) the treatment effects are heterogeneous across units or over 
time, ii) treatment takes place at different points in time, iii) and units may revert 
to the non-treated state from being treated. All of these factors characterize the set-
ting of our study. Moreover, the key identifying assumptions can be empirically 
evaluated.

We study the effect of decentralized bargaining on wages and wage dispersion. In 
addition to the hourly wage level, we also concentrate on hourly wage increases (as, 
e.g., Dahl et al. 2013; Gürtzgen 2016). We use two measures to define wage disper-
sion, namely the standard deviation of hourly wages and the 90/10 ratio of hourly 
wages. As an additional outcome variable, we study the effect of decentralization on 
the wage drift. To study whether the effects differ by preferences, we examine the 
implications of decentralization separately for white-collar and blue-collar workers, 
and for two broadly defined sectors (manufacturing and services). The definitions 
and classifications of the independent variables are presented in the Online Appen-
dix Table A2.

We split the subsamples based on collective agreement-level averages. For exam-
ple, the subsample of blue-collar workers refers to collective agreements where 
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more than 50% of the employees are blue-collar workers. We prefer this to the alter-
native of doing the aggregation starting from the individual level, that is, choosing 
first all blue-collar workers and then aggregating the data to the collective agree-
ment level. The reason is that we want to capture the collective agreements that per-
tain to blue-collar workers since the contents of the agreements are likely to differ 
from the contracts that pertain mainly to white-collar workers. For example, in the 
case of blue-collar workers, aggregation from the individual level would mean that 
the subsample contains 90 collective agreements, whereas there are only 72 col-
lective agreements that cover mostly blue-collar workers. Thus, we would include 
many contracts in the analysis that mainly pertain to white-collar workers if we were 
to perform the aggregation from the individual level.

Results

Descriptive Statistics

Figure 2 shows the prevalence of local pots for white-collar workers and blue-collar 
workers.10 It is seen from the figure that there is variation over time in the share of 
employees in contracts with local pots. There was a spike in 2008, after which the 

Fig. 2   Prevalence of local wage increase pots 2006–2013

10  The summary statistics are given in Table A3 in the Online Appendix.
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incidence declined. On average, the prevalence of local pots is quite similar among 
blue-collar and white-collar workers.

Table 1 shows the variation in the local pot variables at the level of collective 
agreements. This variation is used in the empirical analysis to identify the relation-
ships between local pots and wage determination. The table shows that there are 
transitions both into and out of local pots. For example, approximately 11% of col-
lective agreements that did not include a local pot in year t has them in year t + 1. 
Additionally, approximately 45% of the collective agreements that included a local 
pot in year t did not have them anymore in year t + 1.

Figure 3 shows the average wage change, contractual increase, and local pot in 
percentage terms for 2006–2013. The average wage change is the annual weighted 
average of all collective agreements. The contractual increase in percentage terms is 

Table 1   Transition matrix for 
local pots 

The table shows the transition matrix for the local pot variable

Local pot, %

Year t + 1

0 1 Total

Year t 0 89.46 10.54 100
1 44.78 55.22 100
Total 89.46 10.54 100

Fig. 3   Average wage change, Contractual increase and Local pots, %, 2006–2013
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calculated only for contracts that had increases in percentages. This excludes con-
tracts that had increases in euros or cents (about 20% of covered employees). The 
contractual increase includes the local pot if it was included in the contract. The 
average local pot is calculated for the contracts that had it. It is seen from the figure 
that contractual increases and local pots were at their highest levels in 2008. Local 
pots are in all years clearly below 50% of the contractual increase.

The Incidence of Local Pots

We start the empirical analysis by considering the incidence of local pots. In the 
regressions, the dependent variable is the local pot indicator. The explanatory 
variables are industry (14 categories), occupation (7 categories), level of educa-
tion (6 categories), age (5 categories), firm size (5 categories), and year indi-
cators. All explanatory variables are averages at the collective agreement level. 
For example, the industry variables show the fraction of employees within a 
given collective agreement in each of the 14 industries. Of course, very often all 
employees in a given contract are employed in a single industry. The model is 
estimated by OLS.

The results in Table 2 show that local pots were more likely to be implemented 
in collective agreements where a high share of employees work in manufacturing or 
real estate industries than in other industries, such as in education and human health 
and social work activities. The results from the full model in column (2) indicate a 
lower impact of individual-level characteristics. For example, there is some evidence 
indicating that local pots were more common in collective agreements where a large 
share of employees were associate professionals than professionals and in collective 
agreements where a high share of employees were older (more than 55 years old) 
than younger (18–25 years old).

In Table A4 in the Online Appendix, explore whether the results are driven by 
few large collective agreements by omitting the weights from the incidence regres-
sion. The results are similar to those obtained using weights; local pots are more 
likely to be implemented in collective agreements where a high share of employees 
work in manufacturing or real estate, while individual-level characteristics have a 
lower impact.

The Effects of Local Pots on Wage Increases and Wage Dispersion

Now, we turn to the study of how decentralization affects wages and wage disper-
sion. Table 3 reports the estimation results for all collective agreements. The table 
shows the average treatment effect with respect to the local wage pot indicator. 
The results in column (1) show that decentralization is marginally related to higher 
hourly wages by approximately 0.14 euros. However, the results are statistically 
insignificant for wage increases, wage dispersion and wage drift (refer to columns 
(2)-(5)).

We have tested the robustness of the main results using different methods. First, 
we use the TWFE model. However, as discussed in Sect. “Econometric Method”, 
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Table 2   Incidence of local pots (1) (2)

Local pot Local pot
Industry (ref. Manufacturing)
Electricity, gas 0.309** 0.013

(0.112) (0.132)
Construction  − 0.245  − 0.317**

(0.196) (0.153)
Wholesale and retail trade  − 0.239**  − 0.260**

(0.118) (0.110)
Transportation  − 0.219**  − 0.228**

(0.085) (0.094)
Accommodation and food  − 0.267*  − 0.323**

(0.136) (0.113)
Information and communication  − 0.003 0.040

(0.105) (0.130)
Finance and insurance 0.021  − 0.170

(0.170) (0.164)
Real estate 0.694*** 0.906**

(0.168) (0.304)
Professional, scientific and technical  − 0.156  − 0.499***

(0.098) (0.122)
Administrative and support services  − 0.233**  − 0.261**

(0.107) (0.115)
Education  − 0.375***  − 0.389**

(0.038) (0.133)
Health and social  − 0.304***  − 0.412***

(0.078) (0.092)
Art and entertainment  − 0.358***  − 0.383**

(0.052) (0.117)
Occupation (ref. Professionals)
Technicians and associate professionals  − 0.050  − 0.564**

(0.072) (0.233)
Clerical support workers 0.087  − 0.114

(0.115) (0.397)
Service and sales workers  − 0.188  − 0.506

(0.161) (0.450)
Craft and related trades workers 0.096  − 0.220

(0.171) (0.445)
Plant and machine operators  − 0.279***  − 0.529

(0.073) (0.388)
Elementary occupations  − 0.108  − 0.395

(0.116) (0.433)
Level of education (ref. Lower secondary)
Upper secondary 0.466
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using a TWFE model is problematic if treatment effects are heterogeneous. Hence, 
the estimates might not be identified properly. The results are shown in Table A5 in 
the Online Appendix. The results for the wage level are in line with our main results, 
indicating that a local pot is associated with a higher wage level of approximately 
0.20 euros. We also find that the wage drift may decrease by less than 1% when 
using the TWFE.

We have also tested whether our results are robust to using individual-level data. 
We present the results using the DIDM estimator and individual-level data in the 

The models are estimated by OLS. Standard errors are reported in 
parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01

Table 2   (continued) (1) (2)

(0.441)
Short-cycle tertiary 0.072

(0.484)
Bachelor’s or equivalent 1.693**

(0.778)
Master’s or equivalent  − 0.766

(0.897)
Doctoral or equivalent 0.661

(0.818)
Age (ref. 18–25)
26–35 1.274

(0.922)
36–45  − 1.743*

(0.897)
46–55  − 0.322

(0.466)
56- 2.940**

(0.965)
Firm size (ref. under 50)
51–100  − 0.465

(0.391)
101–500  − 0.125

(0.176)
501–1000  − 0.075

(0.257)
1001-  − 0.250*

(0.144)
Constant 0.427*** 0.429

(0.080) (0.667)
Year indicators Yes Yes
Observations 927 927
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Table 3   Estimates of the impact of local pots: All collective agreements

Table reports DIDM estimates (de Chaisemartin and d’Haultfoeuille 2020), with standard errors in paren-
theses. * p < 0.1, ** p < 0.05, *** p < 0.01. ATE stands for average treatment effect and ATE (placebo 
t-1) refers to the placebo estimate, where the treatment is assumed to take place in t-1 instead of t. N 
refers to the number of employees covered by the collective agreements included in the analysis and p 
to the p-values associated with the ATEs. The number of clusters (collective agreements) is 167 and the 
number of collective agreement-year observations is 927. The number of observations differs in the last 
column from the other columns since wage drift can be measured reliably only for collective agreements 
where the contractual increase is in percentage terms

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

Wage level Wage increase SD of wage 90/10 Wage drift
ATE 0.136* 0.010 0.130 -0.006 0.006

(0.075) (0.007) (0.154) (0.139) (0.009)
p 0.067 0.150 0.396 0.966 0.512
ATE (placebo 

t-1)
-0.333 -0.035 -0.372 -0.400 -0.042

(0.250) (0.023) (0.360) (0.349) (0.024)
p 0.182 0.130 0.301 0.252 0.085
N 3,902,429 3,902,429 3,902,429 3,902,429 3,097,497

Table 4   Estimates of the impact of local pots: Blue-collar workers

Table reports DIDM estimates (de Chaisemartin and d’Haultfoeuille 2020), with standard errors in paren-
theses. * p < 0.1, ** p < 0.05, *** p < 0.01. ATE stands for average treatment effect and ATE (placebo 
t-1) refers to the placebo estimate, where the treatment is assumed to take place in t-1 instead of t. N 
refers to the number of employees covered by the collective agreements included in the analysis and p to 
the p-values associated with the ATEs. Table refers to collective agreements in which more than 50% of 
the covered employees are blue-collar workers. The number of clusters (collective agreements) is 97 and 
the number of collective agreement-year observations is 411. The number of observations differs in the 
last column from the other columns since wage drift can be measured reliably only for collective agree-
ments where the contractual increase is in percentage terms

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

Wage level Wage increase SD of wage 90/10 Wage drift
ATE 0.311** 0.030** 0.056 0.272 0.016

(0.114) (0.013) (0.159) (0.340) (0.016)
p 0.006 0.024 0.726 0.423 0.336
ATE (placebo 

t-1)
0.016 0.015 0.015 -0.476 0.004

(0.132) (0.015) (0.141) (0.239) (0.013)
p 0.901 0.295 0.915 0.047 0.758
N 862,452 862,452 862,452 862,452 696,059

Online Appendix Table  A6. The point estimates concerning wage increases and 
wage drift using individual-level data are similar to our main results using aggre-
gated data, but the magnitude of the coefficient concerning wage level is smaller 
(0.05 euros) and imprecisely estimated.
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Heterogeneity in the Effects by Occupation Group and Industry

We estimate the models separately for blue-collar and white-collar employees 
because their contracts and their views on local bargaining differ. The results for 
blue-collar employees (Table  4) refer to collective agreements in which more 
than 50% of the covered employees are blue-collar workers. Accordingly, the 
results for white-collar employees (Table  5) refer to collective agreements in 
which more than 50% of the covered employees are white-collar workers. We find 
a modest effect of decentralization on the wage level for both blue-collar workers 
(0.3 euros) and white-collar workers (0.17 euros). For blue-collar workers, we 
also find that the wage increases are 3% higher when collective agreements have 
a local pot. For the sample including all collective agreements, decentralization 
does not affect wage dispersion nor wage drift.

Finally, we estimate the models for two broadly defined industries, namely 
manufacturing and services. Tables  6–7 show the average treatment effects of 
the local wage pot variables. The results show that a decentralized wage setting 
increases the wage level by approximately 0.2 euros per hour in collective agree-
ments where more than 50% of the covered employees work in the service sector 
(Table 6). The effect is statistically significant at least at the 5% significance level. 
None of the other outcome variables are affected by decentralization. However, 
we find stronger effects of decentralization for collective agreements where more 
than 50% of the covered employees work in the manufacturing sector (Table 7). 

Table 5   Estimates of the impact of local pots: White-collar workers

Table reports DIDM estimates (de Chaisemartin and d’Haultfoeuille 2020), with standard errors in paren-
theses. * p < 0.1, ** p < 0.05, *** p < 0.01. ATE stands for average treatment effect and ATE (placebo 
t-1) refers to the placebo estimate, where the treatment is assumed to take place in t-1 instead of t. N 
refers to the number of employees covered by the collective agreements included in the analysis and 
p to the p-values associated with the ATEs. The number of clusters (collective agreements) is 72 and 
the number of collective agreement-year observations is 516. Note that the number of clusters in the 
white-collar and blue-collar samples does not sum to 167 because two collective agreements change their 
predominant employee group over time. The number of observations differs in the last column from the 
other columns since wage drift can be measured reliably only for collective agreements where the con-
tractual increase is in percentage terms

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

Wage level Wage increase SD of wage 90/10 Wage drift
ATE 0.167** 0.004 0.253 0.084 -0.004

(0.069) (0.004) (0.222) (0.132) (0.005)
p 0.015 0.371 0.256 0.525 0.469
ATE (placebo 

t-1)
-0.069 -0.001 -0.355 -0.023 0.001

(0.226) (0.014) (0.472) (0.337) (0.012)
p 0.759 0.962 0.452 0.945 0.958
N 2,447,770 2,447,770 2,447,770 2,447,770 1,967,680
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The results indicate that the wage level is almost 0.4 euros, and the wage increase 
is almost 3% higher when collective agreements had local pots than when they 
did not. Decentralization also positively affects the 90/10 ratio of hourly wages.

Table 6   Estimates of the impact of local pots: Services

Table reports DIDM estimates (de Chaisemartin and d’Haultfoeuille 2020), with standard errors in paren-
theses. * p < 0.1, ** p < 0.05, *** p < 0.01. ATE stands for average treatment effect and ATE (placebo 
t-1) refers to the placebo estimate, where the treatment is assumed to take place in t-1 instead of t. N 
refers to the number of employees covered by the collective agreements included in the analysis and 
p to the p-values associated with the ATEs. The number of clusters (collective agreements) is 99 and 
the number of collective agreement-year observations is 503. Note that the number of clusters in the 
white-collar and blue-collar samples does not sum to 167 because two collective agreements change their 
predominant industry over time. The number of observations differs in the last column from the other 
columns since wage drift can be measured reliably only for collective agreements where the contractual 
increase is in percentage terms

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

Wage level Wage increase SD of wage 90/10 Wage drift
ATE 0.212** 0.006 0.398 0.159 -0.005

(0.077) (0.005) (0.293) (0.166) (0.006)
p 0.006 0.252 0.175 0.341 0.331
ATE (placebo 

t-1)
-0.140 0.000 -0.559 -0.357 0.002

(0.211) (0.014) (0.568) (0.299) (0.012)
p 0.507 0.988 0.325 0.233 0.887
N 2,376,071 2,376,071 2,376,071 2,376,071 1,798,566

Table 7   Estimates of the impact of local pots: Manufacturing

Table reports DIDM estimates (de Chaisemartin and d’Haultfoeuille 2020), with standard errors in paren-
theses. * p < 0.1, ** p < 0.05, *** p < 0.01. ATE stands for average treatment effect and ATE (placebo 
t-1) refers to the placebo estimate, where the treatment is assumed to take place in t-1 instead of t. N 
refers to the number of employees covered by the collective agreements included in the analysis and p to 
the p-values associated with the ATEs. Table refers to collective agreements in which more than 50% of 
the covered employees are in the manufacturing sector. The number of clusters (collective agreements) is 
70 and the number of collective agreement-year observations is 424. The number of observations differs 
in the last column from the other columns since wage drift can be measured reliably only for collective 
agreements where the contractual increase is in percentage terms

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

Wage level Wage increase SD of wage 90/10 Wage drift
ATE 0.369** 0.027* 0.149 0.365** 0.024

(0.121) (0.014) (0.103) (0.161) (0.016)
p 0.002 0.062 0.150 0.024 0.127
ATE (placebo 

t-1)
-0.457 -0.030 -0.200 -0.586 -0.036

(0.499) (0.028) (0.249) (0.519) (0.030)
p 0.360 0.287 0.422 0.258 0.231
N 1,012,291 1,012,291 1,012,291 1,012,291 877,939
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To assess the validity of the identifying assumptions, we estimated pla-
cebo effects for the period t − 1, using the method of de Chaisemartin and 
d’Haultfoeuille (2020). These results are shown in the lower parts of Table 3–7. 
All placebo estimates are statistically insignificant, which supports the validity of 
the identifying assumptions.

Conclusion

We use Finnish administrative register data matched with collective bargaining 
data spanning the years 2006–2013 to study the incidence and impacts of decen-
tralization. To credibly estimate the effects of decentralization on wage increases 
and wage dispersion, we use recent difference-in-differences methods that allow 
for heterogeneous treatment effects and differences in the timing of treatment 
(i.e., de Chaisemartin and d’Haultfoeuille (2020).

During the period we study, there was a move from a very centralized col-
lective bargaining system toward a more decentralized system in Finland. Tra-
ditionally, the key outcome in centralized collective bargaining was the general 
wage increase, which stipulated the extent to which wages would be increased in 
a given sector. The key form of decentralization was that in addition to the gen-
eral increase, there was a local wage increase allowance (local pot), which could 
be allocated locally.

We show that decentralization was more likely to occur in collective agree-
ments in the manufacturing sector. Contracts with a large share of plant and 
machine operators were less likely to include local pots. These results are con-
sistent with prior research showing that blue-collar employees prefer centralized 
bargaining and egalitarian wage structures more than white-collar employees 
(Pekkarinen and Alho 2005; Alho et al. 2003). The results also show that decen-
tralized wage setting was most common in the year 2008. This reflected the push 
of employers to decentralize wage setting in Finland. However, the increase in the 
prevalence of local pots was quite short-lived.

We also show that decentralization only has a modest effect on the level of 
wages or wage dispersion. The strongest effects were found for blue-collar work-
ers and for workers in the manufacturing sector, where the wage increases were 
approximately 3% higher for collective agreements with a local pot than for those 
without a local pot. The 90/10 ratio of hourly wages also increased in response to 
decentralization in the manufacturing sector. Thus, in Finland, the decentraliza-
tion of wage setting was short-lived, and the impacts were quite muted.

The results show that the incidence of decentralization may vary a lot within 
a given collective bargaining system and that the effects are also heterogeneous. 
This means that classifications of collective bargaining systems often miss impor-
tant heterogeneity within countries. Additionally, as emphasized by Gürtzgen 
(2016), it is difficult to estimate “the” impact of decentralization on wages, as the 
impacts are heterogeneous. These facts point to the need to analyze decentraliza-
tion and its effects on a case-by-case basis.
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