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Abstract

This paper investigates how external restrictions to the possibility of paying large
bonuses affect firms’ remuneration schemes and their ability to attract and retain work-
ers. To answer this question, we study the effects of the Dutch bonus cap policy, which
set a 20% limit to the ratio between variable and fixed pay for all workers employed in
the banking industry in the Netherlands. Using social-security data covering the pop-
ulation of firms and workers, we employ a dynamic difference-in-difference approach
that compares banks to other financial institutions not covered by the regulation. We
find that treated employees experience a sharp drop in variable pay, which is partly
compensated by an increase in their fixed pay. As a result of the observed changes in
compensation, we find evidence of small negative effects on banks’ ability to attract
and retain workers.
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1 Introduction

Whilst not the main cause of the 2008 Great Financial Crisis, there is a widespread consen-

sus among supervisors and regulatory bodies that inappropriate remuneration practices in

the financial industry - characterized by high bonuses for successes, without clawbacks for

failures - encouraged short-termism and excessive risk-taking contributing to the losses of

the financial sector.1 This bonus culture characterized not only investment firms but also

banks, contributing therefore to the fragility of systematically relevant financial institutions.2

Because the malfunctioning of large and complex financial institutions has the potential to

have serious negative consequences for the real economy and to impose negative externalities

on the whole society, after the crisis policy-makers all over the world felt the urge to intro-

duce new regulations addressing the misaligned incentives caused by bankers’ remuneration

structure and their bonuses. For example, as a way to strengthen the financial system, The

Financial Stability Forum issued, already in 2009, the Principles for Sound Compensation

Practices which called for compensation practices to be increasingly tied to the risk assumed

by financial firms and to be more aligned with long-term profitability considerations.3 The

new recommendations were issued for all significant financial institutions but were considered

especially critical for large, systemically important firms.

This paper focuses on one of the regulations introduced after the crisis with the aim of

improving the stability of the financial sector by restructuring its compensation practices: the

Dutch bonus cap policy (Wet beloningsbeleid financiële ondernemingen, henceforth Wbfo),

1This argument was sustained also by the Nobel prize-winning economist Joseph Stiglitz: “The system
of compensation almost surely contributed in an important way to the crisis. It was designed to encourage
risk-taking - but it encouraged excessive risk-taking. In effect, it paid them to gamble. When things turned
out well, they walked away with huge bonuses. When things turned out badly - as now - they do not share in
the losses. Even if they lose their jobs, they walk away with large sums.”; Independent, 24 March 2008.

2Bell and Van Reenen [2014] show evidence in line with the presence of misaligned incentives caused by
bankers’ remuneration structure in the UK banking industry. In particular, they show that bankers’ share
of earnings experienced no decline between the peak of the financial boom in 2007 and 2011, despite the
outbreak of the crisis at the end of 2008.

3The Financial Stability Forum (FSF) was an international body monitoring and making recommenda-
tions about the global financial system. It consisted of major national financial authorities - such as finance
ministries, central bankers, and international financial bodies. In 2009 the G20 nations transformed the FSF
into the Financial Stability Board (FSB), expanding its membership and mandate. The Principles for Sound
Compensation Practices issued in 2009 called for effective governance of compensation, and for compensation
to be adjusted for all types of risk, to be symmetric with risk outcomes, and to be sensitive to the time
horizon of risks.
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which reduced the relative importance of performance-pay in certain sub-sectors of the Dutch

financial industry. More specifically this policy, which was announced in 2012 and came into

effect in 2015, imposes a maximum limit of 20% to the ratio between the variable and

fixed component of remuneration of the workers employed in the Dutch banking industry.

Instead, it does not affect the compensation schemes of workers employed in other financial

sub-sectors characterized by smaller financial investment firms.

Because of the systemic role that banks play both for the stability of the financial sector

as well as for the real economy, the banking industry has long been subject to more regulation

than the rest of the financial industry. Thus, on the one hand, the decision taken by the

Dutch government to regulate pay schemes more rigorously in this particular sector can be

seen as a way to reinforce the traditionally stricter direct regulation of banks’ activities in

an attempt to foster the stability of the whole financial sector. On the other hand, however,

the harsher regulation imposed on bankers’ pay could lead to unfair competition by making

Dutch banks a less attractive workplace compared to other financial and non-financial firms

not covered by the Wbfo. In particular, because pay-for-performance can in principle be

used as an effective tool to attract and retain the most productive workers (Lazear 2018), a

regulation such as the Wbfo which imposes limits to the relative importance of variable pay

could have particularly large negative effects on banks’ ability to attract and retain talented

workers.

Against this background, we use employer-employee administrative data from Statistics

Netherlands and, relying on a dynamic difference-in-difference design, we compare banks to

financial firms not affected by the Wbfo to answer two main questions. First, given the

dramatic rise in pay taking place in the financial sector in the past few decades (Philippon

and Reshef 2012; Bell and Van Reenen 2014; Böhm et al. 2018; Célérier and Vallée 2019),

we are interested in how the Wbfo affected the level and structure of pay in the banking

industry. In particular, we investigate whether total pay in banks decreased as a consequence

of the policy or whether banks made up for the reduction in variable pay via an increase in

fixed pay, thereby leaving total pay unchanged but modifying its composition in terms of

the relative importance of the fixed and variable component.

Second, because performance-pay schemes are often seen as a possible tool to influence
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workers’ sorting, we analyze how restrictions to paying large bonuses affect banks’ ability to

attract and retain workers. Finding an answer to this question in the context of the banking

industry in particular, and of the financial sector more in general, is especially important.

In fact, the escalation of performance-pay and the associated bonus culture that took over

the banking sector from the late 1990s is in part connected to the increased competition for

talents in the financial industry (Desai 2012).4 Given the potential importance of financial

incentives when competition for talent is high (Cuñat and Guadalupe 2009; Fabbri and

Marin 2012; Célérier and Vallée 2019; Frydman 2019), Dutch banks have argued that a

policy such as the Wbfo, which limits their ability to pay large bonuses, will lead to unfair

competition for workers. For example, the 2015 Annual Report of the ING Group states that

the bonus cap might result in an uneven playing field for ING in the Netherlands because

its introduction “may restrict our ability to offer competitive compensation compared with

companies (financial and/or non-financial) that are not subject to such restrictions and it

could adversely affect ING Group’s ability to retain or attract qualified employees”.

To test this claim, we can exploit some unique features of the Dutch registry data which,

by covering the career trajectory of each worker, allows us to follow employees who leave a

firm into their next job. Thanks to this feature, we not only investigate whether the bonus

cap affected workers’ entry and exit to and from banks but we can also characterize the

career’s trajectories of workers who leave their banks. In particular, we look at the group

of workers separating from their firms after the introduction of the Wbfo and test whether

treated and control employees differ in their probability of being re-employed in the financial

sector and of changing treatment status, i.e. moving from a firm affected by the bonus cap

to a firm not affected by it and vice-versa.

We present three main results. First, comparing banks to other financial institutions

not affected by the Wbfo we show that the policy was indeed effective in putting a cap on

4In particular, Desai [2012] argues that the remarkable compensations offered by the new emerging
industry of hedge funds and private equity funds, which experienced a dramatic growth during the 1990s,
increased the competitions for “top workers” in the financial sector at the expenses of traditional banks.
As a result, Desai [2012] states that “Faced with fierce new rivals for business and talent, investment banks
turned into risk takes that compensated their best and brightest with contracts embodying the essence of
financial-markets-based compensation”. In line with this evidence, a number of papers have shown a strong
link between increasing competition for the best employees and financial incentives offered by firms (Cuñat
and Guadalupe 2009; Fabbri and Marin 2012; Célérier and Vallée 2019; Frydman 2019).
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bonuses, as the probability of having a variable pay ratio above 20% significantly decreased

for treated employees compared to control employees going almost to zero by 2019, i.e. 4

years after the implementation of the bonus cap policy. We show that this decrease is driven

by a sharp drop in variable pay, not fully compensated by an increase in fixed pay. In fact, we

find that following the introduction of the regulation workers in the banking sector see their

total salary decrease with respect to workers employed in sectors not affected by the policy.

Moreover, we document that the negative effect on total pay was stronger, both in relative

and in absolute terms, for the employees at the top of the within-firm salary distribution

before the policy introduction.

Second, we show that the observed changes in the structure and level of pay increased the

probability that workers employed in banks before the Wbfo introduction leave their firms.

Despite the fact that the negative effect on total pay is stronger for the top-earners, we do

not find that the separation rate of this group of workers is more severely affected. This

might be due to the fact that the skills of top-earners are very specific to their industry and

not so easily transferable across even narrowly defined sectors. Because of these potential

frictions and to the extent that pre-policy earnings can be taken as a proxy for ability, our

results suggest that the policy did not affect the separation rates of talented workers more

than those of the rest of the workforce. We also find that the policy introduction reduced

banks’ hiring rate. Coupled together, these results suggest that the change in pay induced

by the bonus cap negatively affected banks’ ability to attract and retain workers compared

to other financial institutions not affected by the regulation.

Finally, we provide evidence on whether the Wbfo changes the career trajectories of

bankers. We show that before the introduction of the bonus cap the majority of bankers

leaving their employers were either re-employed in firms operating outside the financial in-

dustry or in another bank. However, because the Wbfo affected the compensation structures

of the whole banking industry, the policy should have decreased the attractiveness of getting

employed in a different bank as an outside option for treated workers. In line with this,

we find that the policy increased the tendency of bankers who leave their employers to exit

the financial sector and find a job in firms operating in another industry, possibly to avoid

the bonus cap. Consistently with this result, we also find that the small group of workers
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who, after leaving their banks, are re-employed in the financial sector become more likely to

change treatment status, i.e. to move to a financial institution not affected by the policy.

The rest of the paper is organized as follows: in the next section, we summarize the

literature on the effects of variable pay highlighting its theoretical predictions and our con-

tributions with respect to existing work. Section 3 describes in more details the bonus cap

policy. Next, we describe the data and the sample used for the analysis. Section 5 describes

the empirical strategy while section 6 reports our results on pay, retention, and hiring. Fi-

nally, the last section concludes.

2 Literature review and contribution

Performance-based pay has become increasingly common since the beginning of the 1980s.

Lemieux et al. [2009] report that in the US the incidence of performance-pay jobs among

salaried workers increased from less than 45% in the late 1970s to almost 60% in the late

1990s. The financial sector is no exception and increased bonuses in this sector account

for two-thirds of the rise in the share of earnings going to those at the very top of the

pay distribution in the UK after 1999 (Bell and Van Reenen 2014). Despite the increased

importance of performance-based pay, understanding its causal impact on how firms define

their compensation, retention, and hiring policies has been challenging because compensation

schemes - and their changes over time - are generally endogenous to both firms’ and workers’

(unobservable) characteristics.

From a theoretical perspective in fact, performance-based pay is associated with higher

output both because of its incentive effect, as the average worker should exert more effort

and produce more when facing performance-based pay, and because of productivity sorting,

as different incentive schemes should attract different types of workers. Specifically, offering

a wage that is based on measured performance and that should better reflect individual’s

productivity is expected to attract and retain the most productive workers and discourage

the least productive ones, resulting in a beneficial sorting effect ultimately improving the

composition of the workforce in the firm. For these reasons, in the last few decades variable

pay schemes such as bonuses have become a very common remuneration practice for firms
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(Lazear and Shaw 2007; Lazear 2018). However, the firms who decide to offer such payment

schemes and the workers who sort into these companies are likely to have some specific

characteristics that can hardly be controlled for in an empirical study.

Existing papers testing the theoretical predictions related to performance-based pay have

generally overcome the challenge of endogenous pay structure by either relying on laboratory

experiments or on field experiments taking place in individual firms. This body of work

supports the theoretical prediction that performance-based pay is associated with higher

output (Lazear 2000; Shearer 2004; Bandiera et al. 2007; Bloom and Van Reenen 2007;

Dohmen and Falk 2011) and shows that productivity sorting explains an important part,

and in some cases all, of the higher output observed under variable-pay schemes (Lazear 2000;

Bandiera et al. 2007; Dohmen and Falk 2011; Banker et al. 2015; Sandvik et al. 2018).5

However, we do not know to what extent the results found by laboratory and field exper-

iments would carry over in a non-experimental setting. In particular, even filed experiments

taking place in firms rely on data from individual firms and do not have information on the

pay structure of competitors in the industry. Therefore they can not answer the question of

to what extent different compensation schemes within and across industries actually affect

the allocation of talented workers across firms. In this paper, thanks to the unique setting

we study and to the use of registry data, we can fill these gaps in the literature. In partic-

ular, by studying a governmental policy affecting remuneration schemes for certain firms in

the financial sector, we can add to the previous literature by both investigating how firms

compensation policies respond to an external constraint (i.e. not designed by economists

in agreement with the firm) and how the reaction affects the career trajectories of their

employees, which we can follow onto their new job once they leave the firm.

The next contribution of our analysis is that we focus on the effects of performance-pay

on high-skilled workers. Previous studies based on laboratory and field experiments generally

focused on the effects of performance-pay in the context of simple routine tasks. Much less

is knows about the effects of variable pay when considering more complex white-collar jobs

5In particular, the seminal work by Lazear [2000], which studies the effects of switching from hourly
wages to piece-rate using output data from Safelite Glass Company, shows that ignoring the sorting effect
would lead to a dramatic overestimation of the incentive effects. Indeed, half of the estimated increase in
productivity due to changing compensation is the result of sorting toward more able workers.
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such as managers and professionals, even though performance-pay workers tend to be highly

concentrated in the upper end of the wage distribution (Piketty and Saez 2003; Lemieux

et al. 2009; Bell and Van Reenen 2014).

The impact on sorting of a policy restricting performance-pay of high-skilled workers in

a skill-intensive industry is not clear ex-ante. On the one hand, because of their higher

productivity, high-skilled individuals should be particularly responsive to a limitation in

their variable pay and therefore they might be more likely than lower-skilled workers to

look for a new job once affected by a bonus cap. On the other hand, however, because the

skill-set of highly qualified workers tends to be firm and industry-specific, they might be

more likely than lower-skilled workers to face high frictions when trying to change job even

across narrowly defined sectors. This is particularly important in the context of the policy we

study: because the bonus cap policy affects the whole banking sector but not other industries

within finance, bankers who want to avoid the bonus cap by looking for a new job would

need to leave the banking industry and re-locate in other sectors within or outside finance.

In conclusion, the effect of restricting performance-based pay on firms’ ability to attract and

retain high-skilled workers is likely to depend on how transferable workers’ skills are and on

workers’ outside option within and/or outside the financial industry. Therefore one of the

contributions of our analysis is that we can assess the importance of the two hypothesis just

outlined by studying the effects of a bonus cap covering highly qualified workers employed

in the skill-intensive financial industry.

In answering this question, our analysis relates also to the empirical and theoretical body

of work studying how pay schemes in the financial sector interact with workers’ behavior and

characteristics. In particular, recent empirical evidence has shown that, despite the argument

that large bonuses are needed to retain “top performers” in finance, the large increase in

relative pay seen in the financial sector was not accompanied by a corresponding increase

in the relative talent of finance workers (Philippon and Reshef 2012; Bell and Van Reenen

2014; Böhm et al. 2018) and, if anything, was rather accompanied by evidence of poor actual

performance and severe moral hazard.6 Two recent theoretical papers by Thanassoulis [2012]

6See for example the Salz Reviw (2013), an independent review of Barclays’ business practices commission
by Barclays’ board following a series of misconducts for which the company was forced to pay several hundred
million dollars in fines.
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and Bénabou and Tirole [2016] propose an explanation to this paradox which lies in the way

in which competition for the most productive workers can interact with firms incentive

schemes. The starting point of both papers is that, given the systemic relevance of banks,

the perceived need to attract talented workers to the banking industry with potentially

inappropriate remuneration schemes inducing excessive risk-taking can impose particularly

large costs on society. The two analyses then show theoretically that competition for talent

in the financial sector can generate negative spillovers for the rest of the society by driving

market levels of bankers remuneration above the social optimum. From a policy perspective,

the papers also show that a cap on bonuses could restore balance in incentives and decrease

negative externalities by lowering firms’ default risk.

In this paper, we provide evidence on the relationship between paying large bonuses and

firms’ ability to attract and retain workers in the banking industry, a particularly important

sector. In doing so we complement the empirical work above-mentioned by taking the oppo-

site perspective: instead of investigating whether the dramatic increase in pay in the financial

sector effectively changed the workforce composition, we study whether a restriction in the

relative importance of variable pay in the banking sector does influence the probability that

different types of workers leave affected firms and we describe in which types of jobs they are

re-employed. We also complement the above-mentioned theoretical work which shows that

high-powered incentives in the financial sector can backfire by inducing excessive risk-taking

by providing evidence on whether, on the other hand, a reduction in such incentives hinders

firms’ ability to retain their workers and to attract new ones.

3 The Dutch bonus cap policy

While our analysis focuses on the Netherlands, improving the financial sector risk man-

agement and aligning its pay incentives with sustainable performance was a goal shared

by Europe as a whole. In line with this, in 2014 the European Commission implemented

the Capital Requirement Directive IV (CRD IV), which, among other things, imposed a

bonus cap covering credit institutions and investment firms in Europe.7 More in particu-

7See Table A2 in Appendix A2, which provides an overview on the main policies introduced after the
crisis to regulate pay schemes in the financial sector both at the European level and in the Netherlands more
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lar, the CRD IV represents the currently adopted regulation on banking prudential capital

requirements and was introduced with the overarching goal to strengthen the resilience of

the European banking sector by addressing the implementation of the Basel III recommen-

dations.8 However, even though the main role of the CRD IV was to implement the Basel

III capital rules, it was also used to introduce other reforms, such as the cap on bonuses.

Specifically, the CRD IV stipulates that variable remuneration cannot exceed 100% of the

annual fixed remuneration for identified staff of banks and investment firms, where the group

of identified staff includes individuals whose professional activities affect the risk profile of

the financial institution. However, the bonus cap imposed by the CRD IV is not considered

to be particularly stringent as it allows financial institutions to increase the bonus cap at

200% conditional on shareholder approval.9

While the CRD IV is binding for all Member States, the regulation provides that each

state could introduce more restrictive bonus cap provisions. In line with this, the Dutch coali-

tion government announced in October 2012 their intention to introduce the so-called Act on

Remuneration Policies of Financial Undertakings (in Dutch Wet beloningsbeleid financiële

ondernemingen; henceforth Wbfo) to lower the CRD IV cap of variable remuneration to

fixed remuneration at 20%. The proposal was adopted by the Dutch Lower House in Octo-

ber 2014 and came into effect in February 2015.10 The Dutch bonus cap is relatively strict

compared to other regulations valid in the rest of Europe for two main reasons. First, the

cap at 20% is much lower than the 100% cap imposed by the CRD IV.11 Second, it covers

in particular.
8Different from the CRD IV, the Basel III regulatory framework on the maintenance of capital conser-

vation and counter-cyclical capital buffers is not a law but rather a voluntary set of internationally agreed
standards developed by supervisors and central banks, which include for example amendments to the defini-
tion of capital and counterparty credit risk and the introduction of a leverage ratio and liquidity requirements.

9Increasing the cap beyond 100% requires a vote in favor from at least 66% of shareholders representing
a quorum of at least 50% of voting shares. If that quorum is not achieved, then a 75% majority is required.
According to the Mercer’s Global Financial Services Executive Compensation Snapshot Survey, 70% of EU-
based banks requested approval from shareholders or the parent company to extend the variable pay cap to
200% of total fixed compensation.

10The cap became effective in 2015 for all employees starting their job-spell in that year. A transition year
was granted to employees who started their employment before 2015, for which the Wbfo was enforced in
2016.

11There are only three other European countries, namely Cyprus, Denmark, and Iceland, which set a
bonus cap lower than the one mandated by CRD IV. However, all these countries have set a maximum cap
higher than the 20% cap valid in the Netherlands. Moreover, the bonus cap in Cyprus and Denmark can be
increased to 100% or more with shareholder approval.
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more employees as it applies not only to identified staff but to all workers employed in firms

covered by the regulation.12

The Wbfo however holds only for systematically relevant financial firms, such as banks,

while it does not affect smaller investment institutions, such as private equity and venture

capital firms.13 This is despite the fact that, as we will show in section 4.3, investment firms

not covered by the Wbfo tend to be characterized by a higher variable pay ratio than banks.

There are however several reasons that can explain why the Dutch government decided to

regulate banks more strictly than other financial firms. First, moral hazard problems are

particularly severe in banks because their business model relies on dispersed creditors and

small depositors who do not have the incentives nor the competence to monitor and evaluate

banks’ risk-taking behavior and solvency (Dewatripont and Tirole 1994). In addition, despite

the crucial role that banks play for the real economy, banks’ shareholders do not internalize

the negative externalities that excessive risk-taking imposes on society as a whole through

the losses it generates for bondholders, depositors, and taxpayers (Bebchuk and Spamann

2009). For these reasons, banks have long been subject to a substantial body of regulations

that limits their choices concerning investments, lending, and capital reserves. The decision

taken by the Dutch government to regulate bankers’ pay can therefore be seen as a way to

reinforce the traditional direct regulation of bank’s activities in an attempt to discourage

excessive risk-taking and to foster the stability of the whole financial sector.

4 Data and sample

We use administrative micro-data on the entire population of Dutch employees from Statistics

Netherlands over the period 2008-2019. The main dataset we employ is the Job and Wages

Register (Polisbus), which is based on employees’ contracts and monthly income statements.

This dataset contains numerous variables related to job characteristics, including detailed

information on earnings, hours worked, type of contract, date of job start and job end, and

12See Appendix A2 for a list of employees categories who are exceptionally not covered by the Wbfo.
13On top of the banking industry, the Wbfo covers also the insurance sector, which however is excluded

from our analysis. In section 4.1 we provide more details about the group of financial industries covered by
the Wbfo and the reasons why we exclude some of them from our analysis.
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a firm identifier. We use individual and firm identifier to link the Job and Wage Register to

other data sources covering individual and household characteristics (such as gender, age,

nationality, marital status, presence of children, and home location) and firm characteristics

(such as 5-digit industry code and firm size). Because firm characteristics are computed

annually and because performance-based compensation is not paid evenly across the calendar

year, we aggregate the monthly data of the Job and Wages Register at the annual level.14

In terms of sample selection, our analysis includes only full-time workers employed in

the financial industry and who are between 21 and 67 years old. We keep only financial

firms that, before the policy announcement, employed at least 10 employees and paid out

at least once a bonus equivalent to 20% or more of fixed pay. To investigate the effects of

the Wbfo on workers’ compensation structure and probability of separation, we keep only

observations in which the employee works at the same firm as he did in 2011, before the

policy announcement. By focusing on this sample of workers, which we refer to as the

sample of incumbents, we measure how the policy affects firms’ compensation schemes while

controlling for compositional changes, i.e. net of hiring strategies, that are investigated

separately using data on all workers. We use the last year before the policy announcement

(i.e. 2011) as reference year to define the incumbents’ sample because we found anecdotal

evidence that, in preparation to the new regulation, treated firms started adjusting their

compensation schemes some years before its implementation.15 In this way, we can allow for

the possibility of anticipatory behaviors.

In the following subsections, we define the specific sectors that are included in our treat-

ment and control groups, the different measures of salary used in the analysis, and present

some descriptive statistics.

14Performance-based payments are typically paid out in April, May or December.
15For example, the 2014 Annual Report of the ING Group states that already in that year the Supervisory

Board met to discuss possible adjustments to the remuneration policy in preparation for the Wbfo and
that during the meetings of the Remuneration Committee “much time was devoted to adjust the ING Bank
remuneration policy [...] in preparation of the future Wbfo legislation”.
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4.1 Treated and control sectors

Our analysis focuses on firms operating in the financial sector, which, according to the Dutch

Firm Industry Classification (Standaard Bedrijfsindeling; SBI) is defined as all the five-digit

industries between 64000 and 66300.16 To distinguish the sectors affected by the 20% bonus

cap policy, referred to as the treated sectors, from those not covered by it, referred to as

the control sectors, we follow the classification of Weitzel et al. [2018], who worked together

with the Dutch Ministry of Finance to identify these two groups of industries. According to

the report by Weitzel et al. [2018], the bonus cap policy applies to the banking sector, the

insurance sector, and to a small heterogeneous residual category of financial firms. The firms

not covered by the Wbfo instead are pension funds and the great majority of the remaining

investment firms.17

To pin down the effect of the bonus cap policy on the outcomes of interest, we need

to ensure that the only regulatory difference between treated and control sectors is the

Wbfo. To this end, we re-define the treatment and control group by excluding some financial

industries from our working sample. In particular, in the treatment group we keep only the

banking sector and we exclude the insurance sector as it falls under the European Solvency-

II regulation, which includes extra rules on remuneration schemes. We also exclude the

residual non-banking non-insurance sectors from the treatment group because of its very

heterogeneous nature and its small size.18 Finally, we exclude pension funds from the control

group as they fall under the Pensions Act, which includes specific regulations on sound

remuneration under the Code Pension Funds.

Given the above selection of industries, Table 1 provides information about the relative

importance of the different micro-sectors included in the treatment and control group used

in our regression analysis. Within the banking industry, which makes up our entire treat-

ment group, the most relevant category is that of general retail banks under which 88%

of the treated firms fall. The remaining share is constituted by cooperative banks, saving

16The SBI, the industrial classification used in the Netherlands, follows the EU industry classification
(Nomenclature statistique des activites economiques; NACE Rev. 2) up to the 4-digit level

17More information can be found in footnote 32 of the policy report by Weitzel et al. [2018] (in Dutch).
See Table A1 in Appendix A1 which reports a complete list of 5-digit financial industries indicating whether
they are covered by the Wbfo.

18See Table A1 which reports the number of workers employed in each group of treated and control sectors.
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banks, and stock credit companies. The controls group is more heterogeneous in terms of

sectoral composition: almost 42% of firms are identified as investment funds, almost 24% are

participation companies, such as private equity and venture capital firms, and almost 17%

are institutions dealing with risk and damage evaluation. The residual micro-industries of

the control group are made up of firms providing other financial services such as managing

pension funds or financial holdings.

4.2 Earnings variables

To investigate how banks adjusted their compensation schemes following the introduction of

a 20% bonus cap, we look at changes in the following components of annual remuneration:

Fixed pay: we define fixed pay as the sum of standard wages and standard non-

performance-based bonuses, such as end-of-year bonuses or payments related to holiday

time.19 We also consider fixed remuneration any payments due to over-time work, as long

as these hours are paid at the standard wage rate.

Variable pay: variable pay is defined as the sum of two components: variable cash

payments and variable in-kind payments. Variable cash payments include performance-

based bonuses paid in cash, but also some non-performance related bonuses such as job

start and job end bonuses. Because these two components cannot be observed separately

in the data, we isolate the performance-based component of variable pay by excluding from

our analysis on pay schemes the year of job start and the year of job end of each job spell.

Variable in-kind pay includes performance-based bonuses paid out as financial instruments

such as stocks, but also some small non-performance based transfers such as the allowance of

a company phone or the use of a company car. Unfortunately, also these two types of in-kind

allowances are not separately identifiable in the data.20 However, because non-performance

based in-kind transfers are likely to be time-invariant within a job-spell, we are likely to be

19Our definition of fixed pay follows the European Banking Authority guidelines on sound remuneration
policies (EBA/GL/2015/22) according to which benefits are set out in the employee’s job contract indepen-
dently on any performance criteria should be considered as part of fixed pay.

20The only component of non-performance based in-kind transfer we can separately identify is the allowance
of a company car, which, in line with the European Banking Authority guidelines (EBA/GL/2015/22), we
include in the fixed-pay component of remuneration.
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absorbed by job-spell fixed effects used in our analysis.

Total pay: total pay is defined as the sum of fixed and variable pay.

Variable pay ratio: the variable pay ratio is measured as variable pay over fixed pay

in a given year. This is the variable directly affected by the Wbfo regulation which binds

the ratio to be equal to 20% at maximum.

4.3 Descriptive statistics

Table 2 shows some descriptive statistics calculated using the entire sample of employees

working at treated or control firms.21 More specifically, the table includes firm-level average

values of employees’ compensation and workforce characteristics in 2011, the year before

the bonus cap announcement. The Table shows that there were some differences in pay

structures between treated and control firms before the policy announcement. In particular,

average variable pay in the control group was higher than in the treatment group (21,390

Euro versus 13,981 Euro), while fixed pay was lower (71,399 Euro versus 78,756 Euro).

However, although the relative importance of fixed and variable pay differed between the

two groups, average total pay was very similar (92,737 vs 92,789 for treated and control

firms respectively). Consistently with the higher (lower) level of variable (fixed) pay in the

control group, also the ratio between variable and fixed pay was higher, both on average

and when looking at the top 10th percentile values. In particular, while in the treatment

group variable pay represents on average 13% of fixed pay and its 90th percentile value is

almost 31%, the corresponding values for the control group are approximately 18% and 41%.

However, in both groups the share of individuals with a ratio of variable pay to fixed pay

above 20% is around 20%.

In terms of workforce characteristics, treated firms employed a higher share of female

workers and in both treated and control firms the majority of employees had completed

higher education. Finally, the sample of firms considered in the treatment group - 43 banks

in total - and in the control group - 118 financial institutions in total - are very different in

21While treatment status is defined at the sector level, for brevity we sometimes refer to treated (control)
individuals or treated (control) firms, by which we mean workers employed in firms operating in one of the
treated (control) sectors.
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terms of firm size, with banks employing on average more than 1,000 individuals and control

firms employing almost 50 individuals.

Figure 1 shows the evolution of average variable, fixed, and total pay over three time

periods and by treatment group. The three time periods we define are: between 2008 and

2011, i.e. before the bonus cap policy was announced; between 2012 and 2015, i.e. after

the policy announcement but before the cap became effective for all treated workers; and

between 2016 and 2019, i.e. once the policy was fully effective. The bars show a descriptive

pattern that is in line with the policy objectives. In particular, while variable pay was

quite constant until 2015 both in the treatment and in the control group, once the policy

became effective it diverged increasing by almost 4 thousand euros in the control group and

decreasing by almost 5 thousand euros in the treatment group. The increase in variable pay

experienced by firms in the control sectors drives the observed increase in their average total

pay between 2016 and 2019. Instead, despite an increase in their fixed pay, the average total

pay of firms in the treatment group decreased between the second and third period. As we

will show in section 6, these patterns are confirmed by our regression results.

Before moving to present our empirical strategy, we investigate how much of the over-

time variation in performance-based pay of workers employed at the same firm is driven by

aggregate firm performance, i.e. whether the firm had an exceptionally good or bad year,

and how much is instead driven by differences in individuals’ workers’ performance. As we do

not have data on workers and firm performance, we instead report the values of the adjusted

R2 obtained from regressing the logarithm of worker-level variable pay on: (i) firm-year fixed

effects; (ii) job-spell fixed effects; (iii) both sets of fixed effects. The values of the adjusted

R2 we obtain are respectively 0.42, 0.39, and 0.69. This simple analysis suggests that while

performance at the firm-level explains some of the variation in variable pay observed across

workers within the same firm, there is still a lot of individual heterogeneity. In particular

workers’ fixed effects explain a share of variation in variable pay comparable to that explained

by firm-year fixed-effects. However, limiting the relative importance of pay-for-performance

could in principle reduce the importance of individual heterogeneity and reduce differences

in pay across workers of different ability. Therefore, in Figure 2 we study the effects the

policy had on the dispersion of variable pay in treated and control firms. In particular,
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Figure 2 plots the trends in the coefficient of variation (CV) of variable pay with respect to

its 2011 level for the treated and the control group separately as well as the difference in the

trends between the two groups. The graph shows that, differently from control firms, the

CV of treated firms decreased over time with respect to its 2011 value. In line with this, the

difference in the CV between treated and control firms is also negative in the years following

the announcement of the Wbfo. These estimates suggest that, by reducing the importance

of pay-for-performance, the bonus cap policy led to a reduction in the dispersion of variable

pay in the banking industry.

5 Empirical strategy

In section 5.1 we detail the empirical strategy used to detect the effect of the bonus cap

policy both on the remuneration structure of incumbents and on their probability of ending

their job spell and we also discuss the relevant identifying assumptions. In section 5.2 we

describe the empirical framework we use to look at the effects of the policy on firms’ hiring

rate using data on the full sample of employees.

5.1 Analysis on pay and retention of incumbents

To estimate the effect of the 20% bonus cap on employees’ compensation structure and

probability of separation we employ a dynamic difference-in-difference (DiD) model, which

allows us to flexibly investigate the dynamics of firms reactions to the policy announcement

and implementation. Using individual-level observation on the sample of incumbents, we

define as treated (control) all those employees who, before the policy announcement, were

(not) employed in the banking sector, consistently with the categorization of sectors described

in section 4.1.

Identification based on DiD models relies on the parallel trends assumption, which states

that the treatment group, absent the reform, would have followed the same time trend as

the control group for the outcome variables of interest. While this assumption is not directly

testable, in section 6 we provide supporting evidence through the use of several periods of

pre-reform data, showing that the treatment and control groups exhibit a similar pattern
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until the reform was announced in 2012. Another threat to the identification of treatment

effects in DiD models is the possibility of spillover effects between the treatment and control

groups. In the setting we study spillovers are particularly likely to occur if treatment and

control industries are well interconnected in terms of labor mobility. Therefore we check

for how severe is the concern of spillovers by focusing on the pre-policy period 2008-2011

and identifying which were the most important industries from which employees joined the

treatment or control sectors and the main industries where treated and control employees

went to once they left their firms.

We find that treated and control sectors are not interconnected in terms of labor mobility.

In particular, the Appendix Table 3 shows that the first most important sectors for both

joiners and leavers in the treatment as well as control sectors is temporary employment.22

Industries within the broadly defined financial sector also play an important role. In par-

ticular, the second most important industry from which employees join banks before the

Wbfo announcement is the banking sector. The banking industry is also the second most

important destination for employees leaving a bank. The insurance sector also represents

another important industry for joiners and leavers for the treatment group as well as for the

control group. However, both in entry and in exit, competition for workers is definitely not

limited to the financial sector as at least 70% of the workers who joining and leave the treat-

ment and control group are not employed in that industry. Taken together, the pre-policy

patterns on labor mobility show that there is an interconnection between treated units (i.e.

between different banks) but not across treatment and control groups, which reassures us

about the validity of our empirical approach. In addition, as explained in section 4.1 our

analysis excludes observations on firms in the insurance sector where, given its role for labor

mobility both for the treatment and control group, spillovers are more plausible.

For each incumbent employee i working in firm f in year t we estimate the following

22Employees who work at a temp work agency (TWA) or who get a job placement through an intermediary
organization will be part of the TWA sector group in the Dutch registry data. This is because the registry
data does not allow us to observe the sector code of the client firm and therefore the TWA is considered
the formal employer of this group of workers. The relatively high number of transitions between TWAs
and the financial sector suggests that financial institutions make frequent use of the services of temporary
work intermediary companies. In line with this, note that in the Netherlands TWAs are often commercial
companies, and getting a job through a TWA is not considered a negative signal nor something typical of
unskilled workers only.
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regressions:

Yift = α +
2019∑

t=2008

βt Y eart +X ′
ift λ+ ηr + γif + εift (1)

Yift = α +
2019∑

t=2008

δt (Bankif ∗ Y eart) +X ′
ift λ+ ηr + γif + φt + εift (2)

where Yift is any of our pay variable of interest or a dummy variable equal to one if in

that year the worker leaves the firm; Xift is a vector of characteristics of individual i and of

his job-spell with firm f, including dummies controlling for gender, age (8 categories), marital

status, parenthood, Dutch nationality, type of contract, and firm size categories (1-19; 20-

199; 200-499; 500 employees or more); and ηr are fixed effects for 35 public employment

service regional areas. Finally, γif represent fixed effects for each employer-employee match

which account for any time-invariant characteristics of the worker, the firm, and the match

between the two. Standard errors are clustered at the job-spell level.

Equation 1 is estimated for treated and control employees separately and the coefficients

βt illustrate how the outcome variables of these two groups change over time with respect

to 2011, our reference year. To estimate whether compensation schemes and retention rates

of firms subject to the bonus-cap policy have adjusted differently from that of control firms,

we estimate the dynamic difference-in-difference strategy outlined in equation (2), where the

coefficients δt capture dynamic treatment effects.

In terms of identifying variation, note that by including job-spell fixed-effects γif we are

exclusively focusing on changes in the outcomes of interest within a job spell, i.e. until an

employee leaves the firm. The advantage of studying within job-spell changes in pay on

the sample of employees hired before the policy announcement (the incumbents), is that

we are automatically controlling for the effect that compositional changes due to employees

switching between firms could have on firms’ compensation structures through the hiring

and separation margins.
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5.2 Analysis on hirings at the firm level

To investigate the effect of the bonus cap on banks’ ability to attract workers we use a

panel of firm-year observations computed on the whole sample of employees (including those

joining the firm after the policy change or leaving the firm before the policy announcement).

Specifically, we estimate an equation of the following form, where f and t index firm and

year:

Yft = α +
2019∑

t=2008

δt (Bankf ∗ Y eart) +X ′
ft λ+ γf + φt + εft (3)

The outcome variable is defined as the ratio between the number of workers joining

the firm in a given year divided by the total number of workers employed in the firm in

2011. Therefore the coefficient of interest δt captures the dynamic differential effect of the

bonus-cap policy on the ability of treated firms, as opposed to control firms, to attract new

workers as a share of their size at baseline. The vector Xft includes the following variables:

proportion of female employees in the firm, average age of the workforce, proportion of

employees with low- middle- high-level education, proportion of employees with a partner,

proportion of employees with a child, proportion of employees with a Dutch nationality,

proportion of employees with a permanent contract, firm size groups (1 to 19 employees, 20

to 199 employees, 200 to 499 employees; and 500 employees or more). Finally, γf denotes

firm fixed effects and φt represents year fixed effects. Standard errors are clustered at the

firm level.

6 Results

In the following subsections we identify how the bonus cap policy affected banks’ pay level

and structure by showing our results on the variable pay ratio, as well as on fixed, variable,

and total pay separately. Next, we investigate how the observed change in pay schemes

affected separations and hiring.
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6.1 Effects on pay schemes: Compliance with the policy

We start by investigating whether firms in the banking sector complied with the Wbfo

regulation. To do this, we use the sample of incumbents and we build a dummy equal to one

if an employee variable pay ratio in a given year is above 20% and equal to zero otherwise.

Using this outcome variable, Figure 3 plots the β coefficients from equation (1), both for

the treated and control group, and the δ coefficients from equation (2) with 95% confidence

intervals. The figure shows that the probability that the variable pay ratio exceeds 20%

evolves on a similar trend for employees working in banks or in control firms before 2012, the

year in which the policy was announced. The year right after the announcement however,

this probability peaks upwards by more than 15 percentage points for treated employees.

Because in 2013 the policy is not effective yet, the rise in the variable pay of the treatment

group ratio suggests that banks compensate workers ex-ante for the forthcoming reduction

in the variable pay ratio by taking advantage of the fact that in that year they can still give

out very large bonuses to their employees.

The difference between treated and control employees in the probability of having a

variable pay ratio above 20% returns to be indistinguishable from zero between 2014 and

2016. However, in line with the policy goal, from 2017 onward the probability of having a

ratio of variable pay to fixed pay above 20% decreases for treated employees as opposed to

control employees, with treated employees being 7 percentage points less likely than control

employees to have a variable pay ratio above 20%. Because the 2011 share of incumbents that

had a variable pay ratio above 20% in the treatment group was equal to 7.8% and considering

that by 2019 the probability of having a ratio above 20% decreased by 5 percentage points for

this group of workers, 4 years after its introduction the policy was almost entirely successful

in achieving its goal.23 The figure also shows that differences between treated and control

employees are mainly driven by changes to the outcome variable of treated employees, while

the ratio for control employees is quite stable over time.

While Figure 3 shows the effect for the entire workforce, Figure 4 distinguishes between

23Some plausible reasons for why the probability of having a ratio above 20% has not decreased to zero by
2019 might be connected to the fact that some categories of employees, which can not be identified in our
data, can be exempted from the policy. See Appendix A2 for more details on these exceptions.
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the effect of the policy on top earners, defined as the group of employees who were in the

top 10 percentile of the salary distribution within their firms at least once before the policy

announcement, versus the effect it had on all other employees. We look at heterogeneous

effects across these two categories of workers for two main reasons. First, because variable

pay tends to concentrated in high-paying positions, the bonus cap policy should affect top

earners more. Indeed, within the group of treated individuals whose total pay was in the top

10 percentile of their firm salary distribution, 23.1% had a variable pay ratio above 20% in

the pre-policy period, compared to a share equal to 4.6% for the rest of the workforce. The

corresponding shares for employees in the control group are 27.4% and 14.4%. Second, given

the theoretical predictions concerning the effects of performance-based pay on productivity

sorting, we are interested in investigating whether adjustments in employees’ pay depend

on their compensation in the pre-policy period, which can be considered partly indicative of

their level of ability.

The top graph of Figure 4, which plots the difference-in-difference coefficients for the

group of top-earners and for all other employees, shows that the effects of the policy are

magnified on the sample of top-earners. In particular, with respect to the rest of the work-

force, top-earners experience both a higher peak in the probability of having a variable pay

ratio above 20% in 2013 and a greater drop in the following years. Moreover, the drop in

variable pay starts earlier for this group of workers, with statistically negative estimates

obtained already in 2014. In order to test if the DiD results estimated on the group of

top-earners are actually driven by a drop in the outcome variable of treated employees, the

bottom graph of Figure 4 focuses on the group of top-earners only and distinguishes between

treated and control employees. In line with the policy goal, the bottom graph shows that

top-earners working in the banking sector experienced a significant drop in the probability

of having a variable pay ratio above 20% from 2014 onward, while the trends for top-earners

working in the control sectors are quite stable over time. In particular, because the 2011

value of the outcome variable for top earners was 23% in the treatment group and the bottom

graph shows that, by the end of the sampled period, there is a drop of 20 percentage points

with respect to the 2011 value, we conclude that by 2019 there are almost zero top-earners

with a variable pay ratio above 20%.
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Overall, these findings seem to suggest that following the policy announcement, but

before the policy implementation, banks temporarily increased the variable pay ratio of all

their employees, possibly in order to compensate them for future losses. In order to be

ready to comply with the regulation however, banks drastically reduced the variable pay

ratio of top-earners already in 2014, while the ratio of the rest of the workforce follows this

downward trend from 2016 onward. Taken together these results suggest that the policy was

successful in decreasing the variable pay ratio of workers employed in the banking industry

below 20%. However, the observed decrease in the variable pay ratio can be consistent with

different changes in banks’ compensation policies: it can be either driven by a decrease

in the variable component of pay or by an increase in the fixed component of pay (or by a

combination of both). In the next subsection, we investigate the relative importance of these

two margins and the resulting implications for total pay.

6.2 Effects on pay schemes: Variable, fixed, and total pay

The top graph of Figure 5 tests whether the decrease in the variable pay ratio was driven by a

drop in variable pay. To investigate this, we plot the trends in the ratio of variable pay to the

level of total pay in 2011 for treated and control employees, and the difference-in-difference

coefficient with 95% confidence intervals.24 In line with the results of Figure 3, variable pay

of treated incumbent workers increased in 2013 but then decreased from 2014 onward. In

particular, in the treatment group the ratio has decreased by almost 7 percentage point by

2019, which correspond to a drop of more than 60% with respect to the 2011 average of

0.104.

To check for whether banks compensated for the drop in variable pay with an increase in

fixed pay, the bottom graph investigates changes in fixed pay (in logarithm). While before

the policy announcement fixed pay was on a quite comparable trend for treated and control

employees, in 2014 - in correspondence to the decrease in variable pay of treated employees

just described - fixed pay in the banking sector started increasing significantly faster than

fixed pay of control employees. This trend continues until the end of the sample period when

24We prefer using the ratio of variable pay to total pay in 2011 rather than variable pay in logarithm as
the former allows us to include observations with zero variable pay in the analysis.
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fixed pay of treated employees becomes 5% higher than that of control employees.

While the results of Figure 5 suggest that treated firms respond to the bonus cap policy by

decreasing variable pay as well as increasing fixed pay, Figure 6 investigates the implications

of the observed changes for total pay. In particular, the top graph shows the trends in total

pay (in logarithm) for treated and control employees, as well as the difference-in-difference

coefficients with 95% confidence intervals. From the difference-in-difference coefficients, we

can see that the increase in fixed pay was not sufficient to fully compensate for the decrease

in variable pay observed in Figure 5. In fact, from 2014 onward the level of total salary of

workers in the banking sector was between 3% and 5% lower than that of workers employed

in the control sectors. In the bottom graph of Figure 6 we investigate which type of employ-

ees was more affected by the drop in total pay and we find that the negative effect on total

pay was greater for the group of top-earners.

6.3 Effects on separations, career trajectories, and hirings

In this subsection, we investigate whether the bonus cap policy affects banks’ ability to

retain and attract workers. First, we look at whether the policy influences the probability

that incumbent workers leave the firm in which they were employed in 2011. Results are

plotted in Figure 7 which shows the dynamic DiD effects on a dummy variable which is

equal to one if the worker leaves the firm in that year and equal to zero otherwise. Since this

analysis is based on the sample of incumbents, by construction this outcome variable is equal

to zero until 2011 and therefore we plot coefficients from 2011 onward. The DiD coefficients

plotted in the top graph of Figure 7 show that from 2016 onward treated employees were

significantly more likely to leave their firm than control employees. In particular, by 2019

treated workers were more than 5 percentage points more likely to have ended their job spell

than control employees.

The bottom graph of Figure 7 analyzes whether there are differences in the separation

probability by income type comparing top earners with the rest of the workforce. The graph

shows that, although top earners experienced a higher drop in their total pay after the

policy introduction (showed in the bottom graph of Figure 6), the separation rate for the
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two groups of employees follows very similar trends, with no statistical difference between

the two. There are various reasons which could explain why the effects on separation are not

stronger for top-earner. First, the skill set of top-earners might be more firm- and industry-

specific and this could limit their labor mobility more than that of lower-skilled and less

experienced workers. Moreover, top-earners in our sample are on average almost 48 years

old both in the treatment and in the control group, while the corresponding average age of

the rest of the workforce is 42. The fact that they are older can also create more frictions in

looking for a new job following the drop in earnings. Therefore our results seem to suggest

that, potentially because of differential frictions in the labor mobility of different groups of

workers, the policy homogeneously increased the separation rate in the banking industry and

it did not affect high-earners differently from the rest of the workforce.

Next, we exploit the very unique features of our data to describe what happens to the

career trajectories of employees who leave their firm in the years following the policy in-

troduction. To do this we focus on each year on the group of incumbent employees who

leave their firm in that year and that are re-employed in another firm within 365 days.25 In

Figure 8 we plot the probability that a worker belonging to this group remains in the finance

industry (top graph) and, in case of re-employment within finance, whether he moves from

a treated sector to a control sector and vice-versa (bottom graph). The top graph shows

that conditional on leaving the firm in a given year, treated workers are up to 20 percentage

points less likely than control workers to remain employed within the finance sector. This

result squares well with the trends reported in the Appendix Table 3 and described in section

5.1. In particular, Table 3 shows that before the policy announcement almost 70% of the

employees in the treated and control sector did not remain in finance when leaving their

job, suggesting that banks competed for workers mainly with firms outside the financial

industry. Within the finance sector however, the banking industry represented the most

important option for workers leaving a bank as 9% of employees leaving their banks were

re-employed within the banking sector before the policy announcement. However, because

25We check that the probability of finding a job conditional on having left the firm the previous year does
not differ between treated and control employees and we find that there are no statistical differences between
the two groups in the probability of being unemployed once they leave the firm. As we can not distinguish
between voluntary quits and firings, this result reassures us that we are likely to be comparing similar types
of separations across the treatment and control group.
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the Wbfo affected the compensation structure of the whole banking sector, the policy should

have decreased the attractiveness of getting employed in another bank as an outside option.

In line with this, our results show a decrease in the probability of being re-employed in the

finance sector in favor of jobs outside this industry.

The bottom graph instead shows that conditional on being re-employed in finance, treated

workers are more likely to change treatment status, i.e. moving from a bank to another

financial institution not affected by the bonus cap policy, than control employees.26 Although

estimates are sometimes imprecisely estimated, this result suggests that the small group of

treated employees who leave their banks and remain in finance might try to escape the

restriction on bonuses imposed by the Wbfo by moving towards sectors not affected by it.

Finally, using the whole sample of workers, Figure 9 shows how the policy affected the

hiring rate of firms by plotting the difference-in-difference estimates from equation 3, where

the outcome variable is defined as the ratio between the total number of workers joining

the firm in a given year over the total number of workers employed in 2011. Because the

difference-in-difference coefficients are negative, the figure shows that the bonus cap policy

reduced banks’ ability to attract workers compared to the control group, generating a 5

percentage point gap with respect to the difference between the two hiring rates in 2011.

Note that a gap of 5 percentage points is sizable given that in 2011 the hiring rate was very

similar in treated and control firms and namely equal to 13% in treated firms and 14% in

control firms.

Overall, the results of this section show that the bonus cap policy increased the separation

rate and reduced the hiring rate of banks, therefore negatively affecting their ability to retain

and attract workers. However, results for separation do not differ for top-earners, suggesting

that the policy is not differentially affecting the retention rate of different types of workers.

Moreover, treated workers who leave their firms are less likely than control workers to remain

in finance, suggesting that competition for workers does not necessarily occur only within

the finance industry. Finally, we find that the minority of treated workers who leave their

bank and remain in finance are more likely to move to the control sector. Taken together

26Note that the probability of changing treatment status when leaving the firm and staying in the financial
sector was 9.3% for treated workers and 6% for control workers in 2012, which is our reference year.
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these results suggest that the bonus cap might disadvantage banks in retaining their workers

to the benefit of other firms, operating mainly outside the financial sector, that were not

affected by the policy.

7 Conclusions

Excessive risk-taking in the financial sector has played an important role in the 2008-2009

financial crisis and there is widespread consensus that compensation structure in the financial

industry - characterized by high bonuses for successes without caw backs for failures - might

have encouraged it by shielding its workers from a large fraction of possible losses. This

bonus culture was prevalent also in banks and by contributing to the fragility of the banking

sector, which plays a crucial role for the real economy, it imposed particularly large costs for

society. To mitigate the impact of these negative externalities, policymakers in the whole of

Europe introduced new regulations aimed at setting guidelines and limits to remuneration

policies in the financial industry. In this paper, we study the effects of one such policy: the

Dutch bonus cap policy (or Wbfo in Dutch) which set the maximum limit of 20% to the

ratio between variable pay and fixed pay in the banking industry.

Using registry data from the Netherlands we compare the earnings of workers employed

in the banking sector to those employed in other financial firms not affected by the regulation

to investigate how banks have responded to the policy both in terms of level and structure

of their compensation schemes. First, we find that the policy was effective in reducing the

share of employees with a ratio of variable pay to fixed pay above 20%. The decrease in the

ratio was driven both by a drop in variable pay and by an increase in fixed pay. However,

as the overall effect on total pay was negative, particularly so for those employees at the top

of the earnings distribution before the policy announcement, our results suggest that the

increase in banks’ fixed pay component did not fully compensate the workers for their losses

in variable pay.

Next, we investigate whether the change in banks’ pay schemes affects their ability to at-

tract and retain workers. We show that the bonus cap policy negatively affects banks’ ability

to attract workers, as their hiring rate grows slower than that of control firms following the
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introduction of the bonus cap. Second, we find that a few years after the policy announce-

ment, separation rates of treated workers increased faster than those of control workers.

However, we do not find that this trend is magnified for top-earners, despite the fact that

this category experienced the highest drop in total pay as a result of the regulation. Finally,

we exploit the fact that our data allows us to follow the entire career trajectories of workers,

to describe what happens to bankers leaving the banking industry after the introduction of

the regulation. We find that the introduction of the policy increased the already high proba-

bility that workers leaving their banks are re-employed outside the financial sector. We also

find that the minority of treated workers remaining in finance after they leave their banks are

more likely than control employees to change treatment status, i.e. to go from the banking

sector to a financial sector not affected by the bonus cap regulation. These results seem

to suggest that the cap on bonuses negatively affected banks’ ability to attract and retain

workers to the benefit of other firms, mainly non-financial, unaffected by the regulation.
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Figures

Figure 1: Evolution of the components of pay

This figure shows firm-level averages of variable, fixed, and total pay calculated on the full sample of workers
employed in treated or control firms in a given year and then averaged between three time periods. The
three time periods we define are: between 2008 and 2011, i.e. before the bonus cap policy was announced;
between 2012 and 2015, i.e. after the policy announcement but before the cap became effective for all treated
workers; and between 2016 and 2019, i.e. once the policy was fully effective.
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Figure 2: Coefficient of variation of variable pay
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This figure is estimates on the entire sample of workers employed in a treated or control firm in a given
year. The outcome variable, namely the coefficient of variation, is defined as the ratio between the standard
deviation and the average of variable pay calculated at at the firm level, which we then aggregate across all
treated (dashed gray line) and control firms (solid black line) separately. The figure plots also the difference
between the changes in the CV of treated and control firms (blue line) and its 90% confidence intervals.
All coefficients are plotted against the 2011 value, which is normalised to zero and using firm fixed effects.
Standard errors are clustered at the firm-level.
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Figure 3: Incidence of bonus ratio above 20%
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This figure is estimated on the sample of incumbents, which we define as workers who were employed in a
treated or control firm in 2011, the year before the policy announcement. The outcome variable is a dummy
equal to one if the variable pay ratio of an employee is above 20% and equal to zero otherwise. The figure plots
the yearly coefficients from equation (1) for both treated and control employees, represented by the dashed
gray line and the solid black line respectively. It also shows the dynamic difference-in-difference coefficients
and 95% confidence intervals from equation (2), represented by the dotted blue line. All coefficients are
plotted relative to their value in 2011, which is normalized to zero. Standard errors are clustered at the
job-spell level.
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Figure 4: Incidence of bonus ratio above 20%: Top-earners versus non top-earners
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This figure is estimated on the sample of incumbents, defined as the group of workers employed in a treated
or control firm in 2011. The outcome variable is a dummy equal to one if the variable pay ratio of an
employee is above 20% and equal to zero otherwise. The top graph plots the dynamic difference-in-difference
coefficients and 95% confidence intervals from equation (2) for two groups of employees separately. The solid
line represents the effect on the sample of top-earners, defined as employees who, before 2012, were at least
once in top 10 percentile of the salary distribution within their firm. The dashed line represents the effect
on all remaining employees. The bottom graph shows the effect separately for treated and control employees
belonging to the group of top earners. Standard errors are clustered at the job-spell level.
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Figure 5: Variable pay (Top); fixed pay (Bottom)
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This figure is estimated on the sample of incumbents, which we define as workers who were employed in a
treated or control firm in 2011. The outcome variables are the ratio of variable pay over total pay in 2011
(top graph) and the logarithm of fixed pay (bottom graph). The figures plot the yearly coefficients from
equation (1) for both treated and control employees, represented by the dashed gray line and the solid black
line respectively. It also shows the dynamic difference-in-difference coefficients and 95% confidence intervals
from equation (2), represented by the dotted blue line. Standard errors are clustered at the job-spell level.
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Figure 6: Log total pay: all employees (Top); top-earners vs non top-earners (Bottom)
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This figure is estimated on the sample of incumbents, which we define as workers who were employed in a
treated or control firm in 2011. The outcome variable is the logarithm of total pay. The top graph plots
the yearly coefficients from equation (1) for both treated and control employees, represented by the dashed
gray line and the solid black line respectively. It also shows the dynamic difference-in-difference coefficients
and 95% confidence intervals from equation (2), represented by the dotted blue line. In the bottom graph,
difference-in-difference coefficients are showed separately for top-earners, defined as employees who before
2012 were at least once in top 10 percentile of their firm salary distribution, and for all other employees.
Standard errors are clustered at the job-spell level.
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Figure 7: Separation rate: all employees (Top); top-earners vs non top-earners (Bottom)
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This figure is estimated on the sample of incumbents, defined as the group of workers employed in a treated
or control firm in 2011. The outcome variable is a dummy equal to one if in that year the employee leaves the
firm. The top figure plots the yearly coefficients from equation (1) for both treated and control employees,
represented by the dashed gray line and the solid black line respectively. It also shows the dynamic difference-
in-difference coefficients and 95% confidence intervals from equation (2), represented by the dotted blue line.
In the bottom graph, difference-in-difference coefficients are showed separately for top-earners, defined as
employees who, before 2012, were at least once in top 10 percentile of the salary distribution within their
firm, and for all other employees. Standard errors are clustered at the job-spell level.
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Figure 8: Probability of: staying in finance (Top); changing treatment status (Bottom)
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This top figure is estimated on the sample of incumbent employees that in each year leave their firm and that
are re-employed in a different firm within the following 365 days. The outcome variable is a dummy equal
to one if the workers’ following job is within the finance sector and equal to zero otherwise. The bottom
graph is estimated only on the group of employees who remain in finance once they have left the firm. The
outcome variable for this graph is defined as a dummy variable equal to one if the worker changes treatment
status, i.e. goes from the treatment groups to a control group or vice-versa, and equal to zero otherwise.
The estimates of both figures come from a cross-sectional regression with standard errors clustered at the
job-spell level. Because the analysis is estimated on the sample of incumbents, i.e. employees employed in a
treated or control firm in 2011, both outcomes are not-defined before 2011, and therefore we use as reference
2012. Also, because we do not observe employees for the full year of 2019, the analysis stops in 2018.
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Figure 9: Hiring rate
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This figure is estimated using the full sample of employees working in treated or control firms between 2008
and 2019. The outcome variable is defined as the firm-level ratio between the number of people joining a
firm in a given year over the total number of employees in 2011. The figure plots the yearly coefficients for
both treated and control employees, represented by the dashed gray line and the solid black line respectively.
It also shows the dynamic difference-in-difference coefficients and 95% confidence intervals, represented by
the dotted blue line. Standard errors are clustered at the firm level.
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Tables

Table 1: Sectoral representation of the treatment and control groups

This Table shows the share of firms operating within the different treated and control sectors included in
our analysis. Sectors are defined at the 5-digit level following the Dutch Industry Classification (Standaard
Bedrijfsindeling; SBI).
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Table 2: Descriptive statistics

This Table shows unweighed average values of employees compensation and workforce composition at the
firm-level for the year 2011. The different components of pay are defined as in section 4.2. Var pay if non-zero
measure the average value of variable pay excluding employees who didn’t receive any variable pay in that
year. Ratio indicates the average ratio between variable and fixed pay, while Ratio 90th pct value indicates
its 90th percentile value. % Ratio above 20% cap indicates the share of employees whose ratio is above 20%,
which is the maximum value imposed by the policy. Education is categorized into lower, secondary, and
tertiary education following the International Standard Classification of Education.
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Table 3: Main industries of joiners and leavers in the period 2008-2011

This Table is computed on the sample of individuals who join or leave the treated and control industries
between 2008 and 2011. The Table reports 4-digit industries for which we observe at least 100 workers join
from or go to. The last row of the Table displays the total number of individuals who leave or join the
treatment and control group during this period. 4-digit sectors codes followed by an asterisk (*) are part of
the financial industry.
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Appendix

A1 Treated and control sectors and workers flows

In our analysis treated and control sectors are defined within the financial industry using

5-digit SBI codes. In particular, we follow the classification in Weitzel et al. [2018], who,

working together with the Dutch Ministry of Finance, operated a distinction between bonus-

cap industries and non-bonus cap industries. Table A1 builds on Weitzel et al. [2018] and

displays a conceptual categorization of sectors depending both on whether they were affected

by the Wbfo bonus-cap policy and on the type of industry.1 Note that, as explained in sec-

tion 4.1, our main analysis includes in the treatment and control group only the category of

sectors defined as Banks and Other control sectors. This sample selection is motivated by

the fact that they are the only two groups of sectors that, with the exception of the Wbfo,

fall under exactly the same regulations. This ensures that our analysis estimates the effect

of the bonus cap. The table also shows the total number of incumbents belonging to each

category of sectors in 2011.

A2 Regulatory framework

This section includes Table A2, which summarises the main policies regulating pay schemes

in the financial sector introduced at the European level and in the Netherlands starting from

the outbreak of the financial crisis until the introduction of the Wbfo. The table provides

information regarding the time-line of the policies introduction, the main regulatory require-

ments, and the categories of sectors and employees affected by them.

1The categorization by Weitzel et al. [2018] excludes certain financial industries because it is unclear
whether they are covered or not by the Wbfo. The excluded sectors are: Mortgage banks and building funds
(64921), Municipal credit banks and commercial finance companies (64922), Administration of financial
markets (66110), Mortgage, credit and currency brokers, bank and savings bank agencies (66193). Thus we
also exclude these sectors from the analysis. Moreover, we also exclude Central banking (SBI code 64110)
and Trust offices (SBI code 66191) because of their very different regulatory nature. Also, all sectors in
Weitzel et al. [2018] for which we do not have any observations are automatically excluded.
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In this section we also give more details regarding the coverage of the Wbfo. In particular,

while the Wbfo generally holds for all employees working in the treated sectors, there are few

exceptions. Namely, it does not cover: (1) employees in the Netherlands who are not fully

covered by a collective labour agreement. For this group of workers variable remuneration is

capped at 100% of fixed remuneration, providing that the average variable remuneration of

the total group of employees not covered by a collective labour agreement does not exceed

20%. (2) For employees working more than 50% of total hours abroad but in the European

Economic Area (EEA) the bonus cap is set at 100% while for those working outside the

EEA is set at 200%. (3) For employees working in branch offices of credit institutions or

investment firms that have their headquarters in an EU Member State, the applicable bonus

cap follows the CRD IV provisions. (4) The Wbfo does not hold for employees working at

investment firms that do business solely for themselves with own equity and capital, have

no external clients and are a local undertaking. While unfortunately we are not able to

identify employees not covered by collective agreements and hours worked abroad, a report

by the Dutch Ministry of Finances reports that less than 1% of employees of Dutch banks falls

under exception (1) or (2). Regarding exception (3), our data does not allow us to separetely

identify branches of European firms. Finally, it is likely that we are excluding employees

falling under exception (4) because we only consider firms with at least 10 employees.
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Tables

Table A1: All treated and control sectors
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Table A2: Summary of regulations on remuneration in the financial sector prior to Wbfo
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