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We  study  the effects  of a Danish  wage  subsidy  program  for highly  educated  workers  on  the performance
of  the  persons  and  firms  participating  in the  program.  Using  data  on  the  population  of  program  partici-
pants,  both  workers  and firms,  we  find  that the  program  had  positive  effects  on  employment  and  annual
earnings  during  program  participation  while  there  are  no positive  effects  for  the  years  after  program
expiration.  At  the  employer-level,  we  find  statistically  significant  effects  on the  number  of  highly  edu-
cated  employees  for both  the  period  of program  participation  and  the  subsequent  time  period.  For the
total  number  of  employees  we  only  find  positive  effects  during  program  participation  while  there  are
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no statistically  significant  effects  for value  added,  net  income,  return  on assets,  wages  per  employee  and
labor productivity.

© 2016  Elsevier  B.V.  All  rights  reserved.
irm performance
rogram evaluation

. Introduction

Policy makers at the local, regional and national level have
tarted a fair number of initiatives to combat increasingly high

nemployment rates of high skilled labor. In May  2012, the Coun-
il of the European Union recommended “to adopt measures (. . .)
imed at increasing the employability of graduates leaving the
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f  this note. We thank DASTI for partially sponsoring this research and for making
he  wage subsidy program data available for research.
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ttp://dx.doi.org/10.1016/j.respol.2016.05.008
048-7333/© 2016 Elsevier B.V. All rights reserved.
education and training system”.1 A formal evaluation of such pro-
grams is, however, still lacking.

This paper studies the Danish “innovation assistant” (hereafter
“IA”) labor market scheme, a “targeted wage subsidy program”
(Katz, 1996) for persons with a post-secondary (bachelor) or
tertiary-level (master) education. The scheme served the dual
purpose of getting more academics into employment and at trans-
ferring academic knowledge to SMEs since they have historically
been reluctant to hire high qualified labor in Denmark and else-
where, possibly due to information asymmetries on both sides. The
IA program was  launched by the Danish Agency for Science, Tech-
nology and Innovation (DASTI) in 2005 when the unemployment

rate for high skilled workers was 3.7% and considered high given
an average unemployment rate of 4.8% and the cost of educating
academics.2

1 Source: http://www.parlament.gv.at/PAKT/EU/XXIV/EU/08/02/EU 80203/
imfname 10027589.pdf. Appendix A provides an overview of initiatives that aim at
bringing more academics into work.

2 The program is more fully described at URL http://ufm.dk/en/research-
and-innovation/funding-programmes-for-research-and-innovation/find-danish-
funding-programmes/programmes-managed-by-innovation-fund-denmark/
innovation-assistant/innovation-assistant.

dx.doi.org/10.1016/j.respol.2016.05.008
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program, (iv) the average high school grade and sets of dummy
variables for the persons’ high school majors, (v) a person’s occupa-
tional status like employment, unemployment or parental leave,5

4

940 U. Kaiser, J.M. Kuhn / Resea

Our evaluation of the Danish IA program studies the effect of the
ubsidy on both persons and firms. We  ask, (i) how do persons who
articipate in the program perform with regard to employment
nd income and (ii) how do participating firms perform in terms of
mployment, productivity and other success criteria. Existing stud-
es on the effects of wage subsidies almost exclusively deal with
rograms geared at “the disadvantaged” (Katz, 1996), i.e., mostly

ow skilled workers.3 In addition, comparatively little is known
bout the effects of training or wage subsidy programs on the per-
ormance of the firms involved and the long-run effects on wages
nd employment that generally tend to appear to be more positive
han the short-run impacts (Card et al., 2010), possibly since they
hange the recruitment patterns of hiring firms in the longer run
Katz, 1996).

The general economic intuition behind wage subsidies is as fol-
ows: the subsidy is directly paid to the employer (and subsequently
assed on to the IA), it hence shifts the labor demand rather than
he labor supply curve to the right (Bell et al., 1999; Katz, 1996;
erloff and Wachter, 1979; Mofitt, 2002). Wages and employment
ill, however, increase by less than the value of the subsidy since

mployers will compete for the subsidized worker which in turn
nduces a higher labor supply as pointed out by Bell et al. (1999).
he total effect of wages subsidies depends on the elasticity of labor
upply – the greater it is, the smaller is the effect on wages and
mployment (Bell et al., 1999; Katz, 1996).

Eligible for the IA program were privately owned firms with at
east two and at most 100 employees whereof no more than two

ay  have been academics. In addition, firms needed to exist for
t least one year and must make more than DKK 1 million (Euro
30,000) annually in revenues. SMEs needed to stipulate a spe-
ific development project that the IA was supposed to carry out.
irms that successfully applied for funding through the IA pro-
ram received a wage subsidy of up to half of the IAs salary, with a
aximum of DKK 12,500 (Euro 1700) per month – about half the

verage monthly wage in our data – for a period between six and
welve months. We  do unfortunately not know much about how IA
rojects were initiated. Anecdotal evidence that we have collected
oes indicate, however, that it was mostly the potential IA who con-
acted the SME  and suggested an employment relationship under
he IA program. While we do not know anything about the mech-
nisms that match potential IAs with potential hosts, we  do know
hat essentially all applications for wage subsidies were eventually
ranted. In order to cope with potential self-selection problems of
rms and persons into the program, we apply “conditional differ-
nces in differences” (cDID) estimation methods (Heckman et al.,
999).

At the person-level, we find that the IA program had positive
nnual earnings – our measure of wages – and employment effects
n the year of program participation as it should be by construction.
here are no additional positive effects for participating persons in
he subsequent years. For the first year after program expiration we
ven find a statistically significant negative effect which reflects the
nsignificance of the employment effect in the same year. At the
mployer-level, we find positive effects on the number of highly
killed employees for both the period of program participation and
he subsequent time period.

. Data
Our data stem from three main sources, (i) DASTI which con-
ains information on individual IA-projects, an identifier for both

3 Reviews of the extant literature are provided by Card et al. (2010), Dar and
zannatos (1999), Heckman et al. (1999), Kluve (2010) as well as Martin and Grubb
2001).
licy 45 (2016) 1939–1943

the participating IA and the corresponding SME and the starting
date of the project, (ii) Experian A/S, a credit rating agency whose
financial reports have been used in prior research by Kaiser and
Kuhn (2012) and which contains 1.7 mio. records on firms over the
relevant time period and (iii) Statistics Denmark which provides
population data on both persons and firms in Denmark that are
linked to one another. Our final data set contains information on
364 IAs and 316 recruiting firms which we  observe over a period of
6.7 years on average. Our set of control group observations essen-
tially consists of the population of persons and firms in Denmark.
We provide more details on our data set in Appendix B.

3. Empirical approach

For both the analysis of person-level and firm-level effects we
first match treatment and potential control group observations on
their observed characteristics in the year before entering the IA
program, t − 1. We  subsequently run multivariate regressions on
the matched treatment/control data.

3.1. Propensity score matching

To match treatment and control observations, we  follow Kaiser
and Kuhn (2012) by applying nearest neighbor caliper matching
with a single neighbor and replacement. We  match on the propen-
sity scores which simply constitute the predicted probabilities of
program participation which we calculate from binary logit regres-
sions which control for a wide range of variables which affect
both treatment choice and performance and that we measure at
time t − 1, the year before treatment. We  stack these variables into
matrix Xit−1. The conditional probability of receiving treatment is P
[Dit|Xit−1] = Xit−1 � + �it, where �it denotes a logistically distributed
error term.4

3.2. Person-level analysis

We  match our treatment group IAs to a total untreated popula-
tion of 1,018,245 persons. Appendix C displays descriptive statistics
of the variables involved in our estimations for both treated and
control persons before matching and shows that program partic-
ipants and control group persons differ substantially from one
another with respect to basically all variables, an observation that is
corroborated by our person-level program selection logit estimates
displayed in Appendix D.

To start our person-level analysis we first remove any poten-
tial control group observations with characteristics not observed in
the set of treated persons. Our set of conditioning variables of the
propensity score matching model Xit−1 includes (i) demographic
information like age, gender and marital status, (ii) information
on the persons’ highest level of formal education which includes
a total of 15 different categories, (iii) a dummy  variable that speci-
fies whether or not the person is currently enrolled in an education
We note at this stage already that all our matched control observations are on
the “common support”, i.e., persons and firms with the same observed character-
istics have a positive probability of receiving both treatment and non-treatment
(Heckman et al., 1999). All estimations are performed using Stata 11.0. We use the
“psmatch2” module by Leuven and Sianesi (2003) implemented in Stata to perform
our propensity score matching estimations.

5 Note that we  do not compare persons in treatment with persons who  are unem-
ployed as most of the empirical evaluation literature does. We compare persons with
the same occupational status, e.g., unemployed to unemployed, wage-employed to
wage-employed, etc.
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Table 1
Year-by-year ATT logit estimation results for IA-treatment person being employed
in  t = 0 to to = 4 on matched data.

Treatment effect in Coeff. Std. err. # Obs.

t = 0 2.365*** 0.350 568
t  = 1 0.271 0.293 486
t  = 2 0.577 0.354 383
t  = 3 −0.423 0.408 286
t  = 4 0.282 0.716 199

Notes: the logit model is run on the matched data and includes the following addi-
tional sets of control variables that were set to their pre-treatment (t − 1) values:
age, gender, annual wage, years of experience, marital status, schooling, occupa-
tion, immigration and region. It also contains a set of time dummies. The asterisk ***

denotes statistical significance at the 1% level.

Table 2
Fixed effects regression results for absolute change in annual income.

Treatment effect
for time period

Coeff. Std. err. # Obs. R2

t = 0 50,153.12*** 11,487.56 4805 0.0422
t  = 1 −30,948.98*** 12,572.4
t = 2 −10,544.71 14,138.51
t = 3 −21,014.23 16,168.94
t = 4 −18,001.97 23,859.21

In order to assess the programs effect of firm performance,
we estimate dynamic fixed-effects regressions for our seven firm
U. Kaiser, J.M. Kuhn / Resea

vi) wage income, (vii) years of labor market experience and (viii)
eographical location of residence.

We  use the propensity score generated by our logit model to
atch our treatment to our control group observations, matching

xactly in terms of education, gender and occupational status. After
atching, the once strong differences in observed characteristics

anish. Since we condition on the propensity score alone instead
f the individual conditioning variables, we need to assess if our
elected set of control group observations indeed match well with
ur set of treatment observations. To this end, we use Rosenbaum
nd Rubin’s (1985) “standardized biases”, the mean differences
etween treatment and control group observations before and after
atching, weighted by their standard deviations. None of these dif-

erences are statistically significant. As an additional match quality
heck that was suggested by Sianesi (2004), we  run a logit model for
reatment on the matched data and find a pseudo R2 of 0.032 and
annot reject that the covariates are statistically highly insignif-
cant – as they should if treatment and control observations are
ppropriately matched. These tests hence indicate that our control
roup is well matched to our treatment group based on observed
erson characteristics.

.3. Firm-level analysis

Our firm-level analysis proceeds in the same steps as our person-
evel one. We  first select a pool of potential controls in the Experian
ata by removing firms operating in industries without any partic-

pating firm, with ownership types not found among the treated
rms and companies larger than 150 employees since they are not
ligible for program participation. Our final set of potential control
roup SMEs includes information on 296,000 firms.

We  partition our set of participating firms by year and industry.
ithin each group, we identify matched control group observa-

ions on the basis of the propensity score. Our set of conditioning
ariables Xit−1 includes sets of (i) industry dummies, (ii) the num-
er employees and their formal education, (iii) net income, (iv)
eturn on assets, (v) labor costs per employee, (vi) labor produc-
ivity, (vii) total assets, (viii) equity share, (ix) short-term debt and
x) time dummies.

Appendix E displays descriptive statistics for the variables we
nclude in our analysis. As for the person-level analysis, we find

ajor and statistically significant differences between treatment
nd control group observations before matching that are again
eflected by our logit regression results displayed in Appendix F. As
hown in Appendix E, the formerly substantial and economically
s well as statistically significant differences between firms before
atching vanish after we have matched them on their propensity

cores and they are no longer statistically significant. In addition,
he pseudo R2 of a logit regression on the matched data is 0.04
ith the corresponding test for joint significance being statistically
ighly insignificant.

. Results

.1. Person-specific results

To evaluate the effect of program participation, we  run two
ear-by-year “performance” regressions to allow the treatment

ffects to vary over time. In our first regression, a logit model, we
onsider whether or not a person is in wage-employment WEit con-
itional on treatment Dit and a similar set of explanatory variable
hat we used for propensity score matching, Xit−1 : P[WEit|Dit,
it−1] = ˛Dit + Xit−1� + �it, where �it denotes a logistically
Notes: the fixed effects model is run on the matched data. The asterisk *** and * denote
statistical significance at the 1% and 10% significance level.

distributed error term. We  estimate this equation by separate
year-by-year regressions.6

In our second regression, we  study the change of person
i’s income Iit before and after treatment using fixed effects:
Iit − Iit−1 = �Dit + �k + �it, where �i denotes a person-specific effect
and �it is the usual error term. Persons enter the program at t = 0. All
control variables that we used to estimate the propensity score drop
out from our fixed effects regression since they are time-invariant
(all measured at time t − 1).

Table 1 displays our cDiD estimation results for the probabil-
ity of being wage-employed at a time period subsequent to having
entered treatment. We only show the treatment effect dummy  vari-
able for brevity. The table shows that there are only statistically
significant effects for the year in which a person enters the IA pro-
gram (t = 0) while there are no such effects for any of the four later
time periods we consider.

The results of our annual earnings increase regressions, shown
in Table 2, are even more gloomy: we  do of course also find one-off
effects for the year of program participation which basically implies
that the participating firms pass on the wage subsidy to the IAs as
they should. We  do, however, also find a statistically significant and
negative effect the year after program participation. The first year
effect is 50,153 DKK while the second effect is −30,948 DKK. This
is in line with our previous finding of one-off effects of the pro-
gram on employment. Adding up the coefficient estimates shows
that there no longer is a statistically and economically significant
difference between treatment and control observations two years
after program participation. The treatment effect on annual earn-
ings hence is below the value of the subsidy as theory suggests (Bell
et al., 1999).

4.2. Firm-specific results
6 If we  estimate it using fixed effects, we loose 30% of our observations – all persons
who do not change their employment status. Our fixed effects estimation results are,
however, both quantitatively and qualitatively very similar to the year-by-year ones.
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Table 3
Fixed effects regression results for alternative outcome variables on matched data
in  t = 0 to t = 4.

Coeff. Std. err. # Obs. # Firms R2

# Highly educated employees
t = 0 0.458*** 0.12 2609 535 0.03
t  = 1 0.318** 0.14
t  = 2 0.01 0.17
t  = 3 −0.14 0.21
t  = 4 −0.22 0.26

#  of employees
t = 0 0.596** 0.30 2611 533 0.08
t  = 1 0.00 0.34
t  = 2 0.33 0.40
t  = 3 −0.45 0.60
t  = 4 −0.69 0.65

Value added (in 1000 DKK)
t  = 0 219.3 217.2 2611 533 0.04
t  = 1 374.1 239.6
t  = 2 165.2 324.2
t  = 3 124.0 448.2
t = 4 −563.1 580.3

Net income (in 1000 DKK)
t  = 0 −48.5 95.2 2553 542 0.03
t  = 1 136.5 111.4
t  = 2 133.3 122.1
t  = 3 205.5 218.1
t  = 4 −103.5 189.2

Return on assets
t = 0 −0.03 0.02 2669 544 0.02
t  = 1 −0.04 0.03
t  = 2 0.00 0.03
t  = 3 −0.04 0.04
t = 4 −0.04 0.06

Wage per employee (in 1000 DKK)
t  = 0 8.28 11.26
t  = 1 5.25 10.27 1494 346 0.01
t  = 2 −21.34 13.79
t  = 3 16.06 17.18
t = 4 −19.32 29.92

Labor productivity (in 1000 DKK)
t  = 0 −27.92 93.59 1693 323 0.02
t  = 1 57.28 107.90
t  = 2 −137.30 91.84
t  = 3 −39.23 134.00
t = 4 −159.70 215.30

Notes: all models are estimated using fixed effects on the matched data. They also
i
s

p
e
a
m

Y

w
t
t
t
fi
s
m
t
t

secondary and tertiary education that was launched in Denmark in
2005, the “Innovation assistant” (IA) scheme. We  used data on the
population of persons and firms enrolled in the program to study
the effects of this policy measure on both persons’ labor market
nclude a set of time dummies and a constant term. The asterisk *** and ** denotes
tatistical significance at the 1% and 5% significance level.

erformance indicators number of employees, number of highly
ducated employees, value added, net income, return on assets,
nnual earnings per employee and labor productivity on our
atched data. Our estimation equation is:

kt − Ykt−1 =
4∑

j=0

(
˛jD(ti = j) + ˇj(D(treat = 1) ∗ D(ti = j))

)

+ Tt� + uk + �kt,

here Y denotes the respective performance measure of firm k at
ime t, vector Tt denotes a set of (calendar) time dummies, and
he Ds denote dummy-operators that are coded one if the respec-
ive condition in parentheses holds. The specification accounts for
xed effects uk which is why all time-invariant variables such as our
et of conditioning variables, all measured in the year before treat-

ent, used in the previous steps drop out. The  ̨ coefficients denote

ime fixed effects and the  ̌ coefficients denote the year-specific
reatments effects and �kt is the usual error term.
licy 45 (2016) 1939–1943

Table 3 displays our cDiD fixed effects estimation results. The
coefficients displayed correspond to the difference IA program
participation makes for our outcome variables. We  again and
unsurprisingly find a positive one-off effect of IA participation of
0.458 additional highly educated workers due to program partici-
pation which implies that the treatment effects are again below the
value of the subsidy. This may, however, just be the consequence
of the program lasting between six months and one year which
implies that we  may  not fully grasp employment effects for con-
tracts that lasted for less than one year. We  also find a positive
high skilled employment effect of 0.318 workers for the subse-
quent year. Finally, we  also document a positive effect on total
employment of 0.596 additional workers. This might reflect that
firms did not only hire additional highly skilled workers but on top
of them also recruited complementary workers with a lower formal
education.

We do neither find any evidence for the program having any
effect on any of these variables in subsequent years nor do we find
any statistically significant effects for the other outcome variables
we consider.

4.3. Robustness checks

We  finally run two  robustness checks. We  first test if the “com-
mon  trends” assumption holds, i.e., if persons and firms who
participated in the program had developed like control-group
persons and firms in the absence of treatment. We  do that by
additionally including interactions of time and treatment dummies
three years prior to treatment. These additional terms are both
separately and jointly statistically grossly insignificant both in
our person-level and firm-level regressions. This shows that there
is no evidence for the common trend assumption not to hold.
We hence drop the additional pre-trend terms from our main
analysis.

Secondly, we  run all models except for the binary outcome of
employment/unemployment using OLS instead of fixed effects to
check if our mostly insignificant findings are driven by a lack of
variation in our data which would lead to a weak identification in
fixed effects. For the total number of employees and value added
we find statistically significantly positive effects on the second and
third lag, respectively, where the fixed effects results were statis-
tically insignificant. For the annual income per worker we find a
statistically significantly negative effect on the second lag if we
use OLS instead of fixed effects. Our point estimates are, however,
quantitatively not much different from one another. There are no
changes from insignificant to significant effects for the other out-
come variables annual income, number of highly educated labor,
net income, labor productivity and return on assets. Our plain OLS
results hence let appear the IA program in a slightly less gloomy
light.

5. Conclusions

This paper sought to contribute to the recent debate on active
labor market programs for high skilled labor by analyzing the con-
sequences of a wage subsidy program for workers with higher
outcomes and firms’ performance using conditional difference-in-
differences analysis where we  control for a wide range of observed
characteristics.
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U. Kaiser, J.M. Kuhn / Resea

At the person-level we find that the program only had effects
n employment and annual earnings during program participation.
t the firm level, while the program of course increased both the
umber of workers and the number of high-skilled workers during
rogram participation, these effects were short-lived and wore out
fter program expiration.

The program did not only aim at bringing unemployed aca-
emics into work, it was additional geared at bringing academic
nowledge into SMEs. We  additionally did consider a direct
nnovation-related variable, patent application counts using the
ata explored in Kaiser et al. (2015). There were only two  firms
ith at least one patent during the period under investigation so
e needed to drop this analysis.

The IA program has been replaced by the “InnoBooster”
http://innovationsfonden.dk/da/investeringstype/innoboster) in
ebruary 2015. The new scheme also pays wage subsidies to firms
iring academics but that has much stricter requirements for pro-
ram eligibility. The application must now be more detailed in
inning down what exactly the new innovative activities of the
rm will be, and, most importantly, that the project is commer-
ially relevant to the SME. An evaluation of this more precisely
efined program is left for further research. Another area for further
esearch is to study possible positive productivity spillover effects
rom the highly skilled wage subsidized workers to workers with

 lower formal qualification. Finally, wage subsidies affect “incre-
ental hirings” (Perloff and Wachter, 1979, p. 174) which implies

hat IA program participation should lead to additional employ-
ent for growing firms in particular, an issue that we  leave for

uture research as well.
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Appendix A. Supplementary data

Supplementary data associated with this article can be found,
in the online version, at http://dx.doi.org/10.1016/j.respol.2016.05.
008.
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