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Summary 



This  working  paper examines  the magnitude of the employment effects of the Danish 

wage subsidy on small private firms in 2006. In 2006 about 40% of individuals 

employed with wage subsidy were employed on ordinary terms after the completion of 

the subsidised contract. In order to assess the contribution of wage subsidy to this 

apparent success, this study assesses  the magnitude of deadweight loss, substitution 

effects and other relevant employment  effects  for these  subsidised firms.  We argue 

that due to the characteristics of firm selection into wage subsidy, and the availability 

of rich monthly employee-employer data  including lagged outcomes, we can con-

sistently estimate the magnitude of the direct employment effects by means of annual 

difference-in-difference matching estimator. We find no evidence of  deadweight loss 

or substitution effects during most of the subsidised  period. We find that subsidy 

increases  regular  hires of the subsidised firm  upon the termination of the subsidised 

contract  in .71 employees.  However, the net employment effect is moderate, e.g.  .26 

employees because the subsidy also increases ordinary separations. These firm effects 

are strongly correlated with the completion of the subsidised period, and therefore we 

interpret  them  as  the wage subsidy contributes to the employment of long-term 

individuals  and other individuals at both  existing jobs, but also at new  positions, 

which would not have been created in the absence of a wage subsidy. 
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1  Introduction  



From the 1970s, most OECD countries have addressed the problem of persistent  unemployment with active labour-market policies (ALMP). During the 1980s and  1990s there was a renewed interest in wage subsidy programmes (see Richardson  1998), but during the 2000s, due to the suspicion that a subsidy scheme generates  substantial displacement, many countries favoured training over subsidised employ- ment (Kangasharju 2007). 



However, the existing evidence on displacement is mainly  based on employer  surveys which might be affected by several types of bias. Due to scarcity of data on  subsidised firms, evidence on the effects on labour demand is in a much less developed  stage than labour supply side evidence, which tends  to  be  rather positive about the  effectiveness  of this ALMP in enhancing the  individual’s employability (e.g. Kluve  2006; Calmfors, Forslund & Hemström 2001; Bloom et al. 1994). 



We might distinguish between several types of labour-demand effects. The  intended effect of the subsidy is directly increasing labour demand by reducing the  cost of hiring long-term unemployed. However, the subsidy might also have important  unintended effects on regular employment. The subsidy might produce a  deadweight  loss if the firm would have employed the individual without a  subsidy. Moreover, an  existing ordinary employee can be separated from the subsidised firm if the subsidised  job substitutes rather than complements a regular one. Subsidy programmes might  crowd out regular jobs through increasing relative wages of ineligible workers or by  increasing taxes (see Calmfors & Forslund 1991; Calmfors & Nymoen 1990; Calmfors  1994). But a  wage subsidy might also generate positive externalities. Richardson  (1998) shows by means of a general equilibrium model that wage subsidies when in- ducing employers to employ long-term unemployed instead of the short-term un- employed or ordinary employees, increase the attractiveness of the remaining pool of  unemployed to other firms, which will create more vacancies, many of them will be  covered by short-term unemployed. 



The motivation for this study is twofold. In Denmark, private wage subsidy is the  most cost-effective in terms of facilitating employment to long-term unemployed (see  Jespersen, Roland & Skipper 2008; the Economic Council 2007), and due to the lack  of empirical evidence on  its  labour-demand effects, it is particularly relevant to  quantify the magnitude of intended and unintended effects on regular jobs.  



Most specific to our sample, in 2006, there were about 40% of long-term  individuals who after the termination of the  subsidised contract in small firms were  employed  on ordinary terms  at the same workplace, and therefore it is particularly  relevant to assess to  what extent the  wage subsidy programme  contributed to this  success.  



The aim of this paper  is to  address several relevant questions related to labour-

demand effects of wage subsidy.  The Danish Wage Subsidy Scheme imposes  several 



(8)
restrictions which were strongly monitored in 2006, the period under study, which  impede the substitution  of ordinary  employees in advance of the subsidised hiring. 



However, the law does not establish specific mechanisms to prevent displacement  along the subsidised contract, which might give some employers incentives to replace  ordinary jobs by cheaper subsidised ones. The main research question of this study is  the  assessment of  whether  subsidised employment at these firms leads  to displace- ment of ordinary jobs which otherwise would have been created or maintained by the  subsidised firms in absence of a  subsidy. Employers might accept  subsidised employ- ment  under uncertain labour needs.  A second important question we address  in the  paper is to what extent wage subsidy contributed to net job creation at the subsidised  firm. Finally, the Danish Wage Subsidy Scheme allows employers to replace completed  subsidised jobs and other non-ordinary employees by new subsidised employees. As  we can appreciate in our sample, there are about 39% of small subsidised firms in our  sample that had employed  subsidised individuals during the preceding year, which  suggests that some employers might keep  on  employing  subsidised individuals at the  same position. Thus,  our final question is, to  what extent are  subsidised jobs  maintained after the completion of the  subsidised contract, and in a  similar way to  what extent are jobs occupied by other non-ordinary employees affected by wage  subsidised employment. 



In order to answer these questions we  estimate the effects  of the Danish wage  subsidy on hires and separations of different  types of employment  several months  after  the start of the subsidy  in the subsidised firm. Most evaluation literature  estimates deadweight loss and substitution effect on the basis of employer surveys. In  many cases this evidence, which is quite heterogeneous, finds high levels of dead- weight loss and substitution effect. For instance, Bishop & Montgomery (1993) report- ed for the US Targeted Job Tax Credits that in absence of the subsidy 70% of the  employers had hired an employee on regular terms. There is one survey study on the  Danish wage subsidy to both private and public workplaces in 2004. This analysis  reports 17% deadweight loss and 7% substitution, and finds that about 20% of the  subsidised employees were contracted on ordinary terms by the subsidised firm (see  National Labour Market Authority 2005). 



Survey studies are likely to be affected by response bias because the question  concerning the number of ordinary employees realised if the firm had not hired a  subsidised employee  (the counterfactual outcome) can be difficult to assess for firms  with unstable levels of employees, like for example new or seasonal firms. Moreover,  employers have no incentives to reveal practices if these are not permitted by law. 



There are, as far as we know, only two studies which estimate employment effects 

with register firm data. Hujer, Caliendo & Radic (2002) use West German data on 

firms subsidised in 1995. Using difference-in-difference matching they find no clear 

evidence on displacement. For Finnish firms in 1995-2002 Kangasharju (2007) finds 

that the subsidy increased the firm’s payroll by more than the size of the subsidy. 
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This paper, like  Hujer, Caliendo & Radic and Kangasharju, uses matching to  estimate the causal effect. We argue that due to the fact that in most cases the authori- ties offer a wage subsidy to firms and given the availability of a wide range of the firm  characteristics we can identify the average treatment effect for the treated under  selection on observables. Due to the availability of longitudinal monthly firm data our  study departs substantially from Hujer, Caliendo & Radic and Kangasharju. The avail- ability of monthly data allows us to evaluate net employment effects for 1 to 7 months  after a firm hires a new subsidised employee.
1


However, an important confounding variable – firm’s cost of labour adjustment –  is not directly observable. The cost of labour adjustment includes all costs that are in- herent in the act of changing the level and the identity of the employees. The magni- tude of these costs is rarely known by the employer, and only estimable for very simple  functional forms (see Hamermesh & Pfann 1996). Firms with high adjustment costs  present smooth labour dynamics (see Hamermesh & Pfann  1996). Generally, in the  case of low paid workers, the type of workers typically eligible for wage subsidies,  lumpy adjustment may be prevalent due to low hiring and training costs. In this study  we consider small firms where the adjustment costs per employee are typically higher  than  for medium or large firms due to diseconomies of scale (see Welters & Muysken  2006). 



  This allows us to distinguish the un- intended effects from the intended ones (in case the subsidised individual is hired on  regular terms by the subsidised firm). In addition, we estimate separately employment  effects in terms of  hires and separations since deadweight loss is associated with the  ordinary hires of the subsidised firm, while the substitution effect is linked to ordinary  separations. Hire and separation effects are also measured for subsidised employees  and other non-ordinary employees. 



The literature usually distinguishes between net and gross costs. Net costs are  those of changing the number of employees including for example disruptions to pro- duction, while gross costs are those related to inflow and outflow of employees. These  include searching costs, training costs, severance pay and the overhead cost of using  part of the existing staff to deal with recruitment and outflows. As shown by Welters & 



Muysken (2006) net and gross adjustment costs might contribute differently to  deadweight loss. In the case that the foregone productivity cost is high, the firms are  less exigent in terms of screening job applicants, while in the case that assessment cost  is high the firm is more likely not to consider applicants with a long unemployment  spell record. 



We address net and gross adjustment costs by controlling for up to 21 lags of hires  and separations of the different groups of employees. Dynamic labour adjustment  models predict that firms characterised by different adjustment costs present different  patterns in terms of labour dynamics (see Hamermesh & Pfann 1996, figure 3 of 



       


1   The most frequent duration of a subsidised contract was six months in the studied period. 
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p.1276).
2+ 3  In addition, lagged outcomes are by definition highly correlated with all  confounding variables (see Card & Sullivan 1988; Dolton et al. 2008).
4 We perform the  analysis separately for 10 treatment months comprised between February 2006 and  November 2006. All in all we consider 2,780 treated firms and about 68,200 control  firms on average for each treatment month.
5


The remainder of the paper is organised as follows. Section  2 describes the wage  subsidy scheme for private employers in Denmark in 2006. Section 3 describes the  data used in this study. Section 4 discusses the identification and estimation of the  parameter of interest. Section 5 presents the empirical results. Section 6 summarises  and draws conclusions. 



       


2   The full cost of labour adjustment is rarely available or even known by the employer, and in practice it is only 
 estimable for very simple functional forms without distinguishing between net and gross cost of labour 
 adjustment. 


3   See for example Card & Sullivan  (1988) or Dolton et al. (2008) for evaluation literature using lagged 
 outcomes to deal with both observables and unobservables. 


4   As is discussed in the data section, due to lack of overlap and workplace information, we restrict our study to 
 one workplace firms which upon the start of the treatment month had at most 10 employees. 


5   Due to the lack of observations for Danish firms with several workplaces we restrict our analysis to one 
workplace firms.  
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2  Danish Wage Subsidy to Private Employment 



The use of active labour-market programmes is extensive in Denmark compared to  most countries. During the last couple of decades, and particularly after a reform of  the  labour market in 1994, there has been a gradual shift towards more intensive use  of ALMPs in detriment of passive measures (the Economic Council 2007). In 2005  around 4% of the GDP was spent on labour-market policy measures, active measures  constituting 40%. Among the active measures, one typically distinguishes between  classroom training, job training and other programmes. 



In this paper we focus on a specific type of job training, namely wage subsidies to  LTU for employment in private firms. Similar to the United States, Norway, England  or Canada (see Kangasharju 2007), Denmark has favoured training over wage  subsidy.
6


Labour  authorities



 The share of wage subsidy in 2006 was about 5.9% of the total spending on  active labour-market programmes (see Finance Act 2009).  


7
  might offer long-term unemployed individuals a subsidised  employment at a private workplace.
8+
9 Working conditions are agreed between autho- rities and  employers and are formalised in a contract. The subsidy covers approxi- mately 50% of the minimum wage and is constant along the subsidised period.
10


The Act on an Active Employment Effort (2006)  imposes certain restrictions on  private firms in order to be eligible for a hire of a subsidised employee. The 



‘Employment Contribution’ condition  requires that the hiring of a subsidised  employee implies a net increase of the firm’s number of normal employees. Mainly,  this requires that a new subsidised employee cannot replace an existing ordinary job,  but it also stipulates that ordinary employment cannot be reduced  in advance. The  The  maximum duration of a subsidised job is one year, but six months are  the most  frequent duration agreed upon (see National Audit Office 2007). The actual duration  of the subsidised employment can be shorter than the stipulated one in the contract,  because the subsidised individual finds a regular job during the activation period, or  the  employer might terminate unilaterally the agreement if the individual does not  respect the working conditions. 



       


6   Countries like Finland, France or the Netherlands spend around 30% of active programmes on the subsidy 
 scheme. 


7   Danish Public Employment Service (AF) in case of insured unemployed or the municipality in case of 
 uninsured unemployed. 


8   Firms from the shipbuilding industry and firms owned by LTU individual’s partner are not eligible for wage 
 subsidy (see Act on an Active Employment Effort 2006). 


9   Concretely, the Act on an Active Employment Effort establishes that insured unemployed people younger than 
 30 or older than 59 are eligible had they been unemployed at least six months whereas insured unemployed 
 aged between 30 and 59 are eligible had they been 12 months unemployed. 


10   In spite of that the subsidy received by private employers could take one of three different rates, AF typically 
allowed in the case of private subsidised employment the maximum subsidy rate (see National Audit Office 
2005).
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normal employment is defined as the average of ordinary employment during the  three months before subsidised hiring and the same three months of the previous year. 



In the case of firms which are only active some months, normal employment is the  ordinary employment of the hiring month of the previous year. 



The ‘Employment Contribution’ condition allows the substitution of an existing  subsidised employee or another non-regular employee by a new subsidised employee. 



However, a firm cannot employ too many subsidised employees at the same time. This  is regulated by the ‘Reasonableness’ condition, which states that  firms with 1-5  employees (full or part-time employed) might employ at most 1 subsidised employee,  firms with 6-50 employees might at most give employment to 1 subsidised employee  for each 5 ordinary employees, and firms with more than 50 employees are allowed 1  subsidised employee per 10 ordinary employees.
11


Subsidised employers in the period of  study (February 2006 to November 2006)  were monitored by the authorities before the start of the subsidised job. In the second  half of 2005, the monitoring of the subsidy scheme was reinforced (see National Audit  Office 2007).  Employers had to send to the  labour authorities the approval of the  subsidy by the employees’ representative and documentation supporting the eligibility  of the firm.



  


12, 13



Eligibility conditions might be effective to preclude layouts before the subsidised  hiring, but such conditions could not avoid the presence of a  deadweight loss if that  was the case, especially  in firms with unstable employment levels, and were not  designed to impede displacement once the subsidised employee had started. 



This monitoring system precluded that subsidised employers laid out  existing ordinary jobs before the new subsidy.  



Especially after the reinforcement of monitoring, it was mostly the labour authori- ty  that contacted a potential firm proposing the possibility of a wage subsidy. In case  the employer accepted the offer and could document eligibility then a new subsidised  employee could start. Different motivations might underlie the employers’ decision of  hiring a long-term  unemployed  individual with a wage subsidy. In the case of small  firms it is most likely that employers in case of uncertain labour needs might be inter- ested in using the subsidised employee as a temporary workforce in order to facilitate  the adjustment of employment (National Labour Market Authority 2005). Small firms  are also characterised by higher labour adjustment  costs than medium or big firms,  and therefore it is also likely that employers might wish to reduce the  direct labour  costs; searching, hiring or training costs. 



       


11   Employment Contribution condition corresponds to ‘Merbeskæftigelse’ and the ‘Reasonableness’ condition to 
 Rimeligedskrav in the Danish language. 


12   Authorities usually informed employers about the rules. 


13   A National Audit Office report on the AF’s administration of the private employment with subsidy and the 
Ministry of Employment’s supervision of AF’s administration after 1 July 2003 pointed out that the 
authorities did not receive necessary documentation to guarantee among others features that the maximum 
proportion of subsidised employees and ordinary employees were respected by the firms (National Audit 
Office 2005). 
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3  Data 



The data used in this study are merged administrative data registers which combine  information at individual, workplace and firm level, giving longitudinal monthly  employee-employer data. The data cover 100% of individuals, 100% of workplaces and  100% of firms active in Denmark in 2006. 



Firm data include monthly information on the firm’s stock, inflow and outflow of  ordinary and non-ordinary employees, and extensive annual accounts information  (covering the tax year May to April reported to tax authorities) on sales, input costs,  investments, inventories, assets and liabilities. We further supply information on firm  branch and the geographical location of the workplace. Unfortunately, we do not have  the possibility to link employees to workplaces on a monthly basis, since the key regi- ster for doing so only reports this information from November. Another problem with  workplace information concerns firms with multiple workplaces. Since a firm is  defined by its juridical level and information from tax authorities is collected at this  level only, some information from annual accounts is distributed across workplaces by  Statistics Denmark according to a standard key and may thus be susceptible to  measurement error. 



Individual data comprise information on worked hours, start and stop dates for all  non-ordinary contracts (including subsidised  ones) and annual information on em- ployees’ education and unemployment record during the last two years preceding the  treatment month. 



We consider quite a selected sample in order to maximise  overlap between the  treatment and the control group. The sample frame is described in the following and is  summarised in table 3.1. The sample is restricted to all private one workplace firms, at  least 1 year old, operating in Denmark in the period February-November 2006 with 1- 10 employees, which are eligible for a new subsidised employee in a month comprised  between February and November 2006. 



We only consider firms that upon the start of the treatment month have at most 10  employees and are eligible for a new wage subsidy, i.e. the firms do not – at the start of  the treatment month – have any subsidised employees. The threshold of 10 employees  is chosen to consider only employers who in the treatment month might hire at most 1  subsidised employee. Bigger firms might choose among 0, 1 or more than 1 subsidised  employee, and therefore the effect of interest for these firms is composed by the effect  for the subsidised firms of hiring 1 subsidised employee and by the effect of hiring 2  versus less than 1. Unfortunately, there are very few firms which  hire more than 1  subsidised employee at a monthly basis. 



Initially, the sample comprises  6,062 treated firms and 89,714 control firms on 

average for each subsample. We measure the effects in terms of annual differences and 

therefore we impose that no treated firm (or control firm) hires any subsidised 

employee in the same month as the treatment month of the previous year. This 
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reduces the treated group to 5,699. Because the eligibility of firms is checked by the  authorities, we omit from the sample all those treated firms (or control firm) that are  ineligible to the subsidy because they have already a subsidised employee at the start  of the treatment month. After imposing such restriction, our treated group contains  5,087 firms. We only consider firms with a total number of employees not bigger than  10 at the start of the treatment month, because such firms might at most hire 1  subsidised employee. After this restriction the sample contains 2,998 treated firms. 



Finally, we exclude from our sample firms with monthly levels of employment greater  than 20. By doing so, we are avoiding firms with very unstable employment patterns. 



The final sample includes 2,802 treated firms and 68,839 control firms on average for  each subsample. 


 Table 3.1  Selected sample 


Treatment 
 month 


1 workplace firms  
 1 new subsidised 
 employee 


≥1 year old 


1 work-
 place firms  
 1 new sub-
 sidised 
 employee 


≥1 year old 
 Diff-in-diff 


1 work-
 place firms  
 1 new sub-
 sidised 
 employee 


≥1 year old 
 Diff-in-diff 
 Eligible 


1 work-
 place firms  
 1 new sub-
 sidised 
 employee 


≥1 year old 
 Diff-in-diff 
 Eligible 
 1-10 em-
 ployees 
 t=0 


1 workplace firms  
 1 new subsidised 
 employee 


≥1 year old 
 Diff-in-diff 
 Eligible 


1-10 employees t=0 
 No outliers 


Treated 
 firms 


Control 
 firms 


Treated 
 firms 


Treated 
 firms 


Treated 
 firms 


Treated 
 firms 


Control 
 firms 


Feb 06  603  85,752  560  486  311  293  66,211 


Mar 06  746  85,014  703  623  372  344  65,446 


Apr 06  627  86,988  573  513  289  274  67,183 


May 06  751  88,474  703  634  404  383  68,533 


Jun 06  729  89,769  688  614  341  323  69,223 


Jul 06  452  91,101  437  386  226  215  70,229 


Aug 06  608  91,459  567  507  292  267  70,252 


Sep 06  548  91,743  517  471  269  253  70,202 


Oct 06  509  93,163  489  430  262  237  70,610 


Nov 06  489  93,672  462  423  232  213  70,505 


Feb-Nov 06  6,062  89,714  5,699  5,087  2,998  2,802  68,839 


Number of 
 control 
 firms for 
 treated firm 


148  246 



We identify the treatment group of firms by linking the AMFORA register (official  statistics for labour-market  policy measures) to the MIA register (monthly report of  main income). MIA files contain the identification number of the firm and the identifi- cation number for all individuals who receive main income from a Danish firm.
14
        


14   The MIA register is composed by two registers, one including all employees with residence in Denmark, and 
 another one which includes all employees with residence abroad. This is particularly relevant for Danish firms 
 located in the Copenhagen area where a sizable part of the labour force has taken up residence in the Malmö 
 area, Sweden. About 10% of Malmö’s population, a city with about 230,000 inhabitants, work in 
 Copenhagen. 



 We 
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are able to identify stock, hires and separations of ordinary, subsidised and other non- ordinary employees for each firm at a monthly basis. With this information we  distinguish for each month comprised between February and November 2006 the  treated from the control firms.
15


Thus, we have many lags and several leads of the outcome variables available, this  permitting to control for the dynamics of different groups of employees, and  measuring the employment effects several months after the treatment. Concretely, for  the February sample we have up to 12 lags and 10 leads of hires and separations, while  for the November sample we observe up to 21 lags, but only 1 lead of the outcome  variables. 



MIA information is linked to other individual information in order to obtain some  important confounding variables which are rarely available at a monthly basis. We link  highest education achieved by  individuals to the MIA registers to construct the  Frequency of Low Educated Employees of the firm. We connect the unemployment  record to MIA to construct the Frequency of Employees of a firm who have been  unemployed some time during the last two years, and the Frequency of Hires of the  last quarter who have been unemployed some time the last two years. 



       


15   At the start of this study MIA information was available from January 2005 to December 2006. 
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4  Evaluation Method 



4.1  Parameter of Interest 



We analyse the effect of a wage subsidy on the subsidised firm in the potential  outcome framework (see Neyman  1923; Rubin 1974; Holland 1986). Since lags in  employment adjustment can be fairly short we choose the month as the time unit for  this study. The time interval allows us to differentiate firms with different employment  dynamics in a more precise way than for instance quarterly data. Thus, we consider  monthly time periods indexed by t=...,-2,-1,0,1,2...; where t=0 denotes the treatment  month. Observation units i=1,...,N  are firms which at the beginning of the treatment  month (t=0) are eligible for 1 new subsidised employee.  



The treatment received by a firm eligible for wage subsidy is described by the  random variable, 
𝐷𝑖0,  which can take two values, 1 in case the firm hires a subsidised  employee  and 0 otherwise. We assume the existence of two potential stocks of  employees for firm i, denoted 
𝑦𝑖𝑡(1) and 
𝑦𝑖𝑡(0) for t>0 where the first corresponds to  the treatment outcome (that realised given the firm hires a subsidised employee at 

 𝑡 = 0) and the second denotes the control outcome (that realised in case the firm does  not hire a subsidised employee). The observable stock of employees can be written as  follows: 


𝑦𝑖𝑡 ≡
𝐷
𝑖0𝑦𝑖𝑡(1) + (1 − 𝐷
𝑖0)𝑦𝑖𝑡(0)       (1) 



so that the firm net employment effect of a new subsidised employee reads 


𝛽𝑡= 𝑦𝑖𝑡(1)
−
𝑦𝑖𝑡(0)       (2) 



It is useful to decompose the stock of employees into those components which are  observable upon the start of the treatment month and therefore not affected by the  treatment, and those components which are potentially affected by treatment. From  the identity relating stock and flows of employees 
𝑦𝑖𝑡≡ 𝑦𝑖𝑡−1− 𝑠𝑖𝑡−1+ ℎ𝑖𝑡, where 
𝑠𝑖𝑡−1
 denotes employees separated from firm at month t-1, and 
ℎ𝑖𝑡 denotes the hires of firm  during month t, we have 


𝑦𝑖𝑡 = 𝑦𝑖−1− 𝑠𝑖−1+ ℎ𝑖0− 𝑆𝑖𝑡−1+ 𝐻𝑖𝑡,       𝑡 = 0,1,2 …
,       (3) 



where  
𝑆𝑖𝑡−1= ∑𝑡 𝑠𝑖𝑡−𝑗

𝑗=1 
 denotes the cumulated separations from the treatment month 

and up to month t-1, and 
𝐻𝑖𝑡 = ∑𝑡−1𝑗=1ℎ𝑖𝑡−𝑗  is the cumulated hires one month after the 

treatment month and up to month t. Unfortunately, we lack information on the exact 

start date for an ordinary hire, and therefore we do not know whether ordinary hires 
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occur before or after the start of the subsidy. This implies that we cannot measure the  effect of the new subsidy on the hires on the treatment month. Instead we consider as  outcome variable the cumulated ordinary hires occurring from the next month to the  subsidised hiring month, 
𝐻𝑖𝑡, a limitation that implies that the estimated effects on  cumulated hires can be seen as lower bound for the effect of cumulated hires. 



However, due to the fact that we are using high frequency data we can take hires effect  one month after the treatment month as a relatively close measure of the unobservable  hiring effect of the treatment month. 



If we use (1), (2) and (3) we can write the effect of a new subsidised employee on  the subsidised firm’s stock of employees as follows 
𝛽𝑖𝑡= 𝛽𝑖𝑡𝐻− 𝛽𝑖𝑡𝑆 where 
𝛽𝑖𝑡𝐻= 𝐻𝑖𝑡(1) −
  𝐻𝑖𝑡(0), and 
𝛽𝑖𝑡𝑆= 𝑆𝑖𝑡−1(1) − 𝑆𝑖𝑡−1(0).  Due to the missing information regarding the  counterfactual outcome, we cannot identify individual effects 
𝛽𝑖𝑡,𝛽𝑖𝑡𝐻, 𝛽𝑖𝑡𝑆. Instead, the  parameters of interest are taken to be the average treatment effect for the treated  (ATT), 
𝛽𝑡≡ 𝐸�𝛽𝑖𝑡�𝐷𝑖0= 1�.  



4.2  Identification 



This section discusses the identification of the ATT. As a first step we use a difference- in-difference design and measure the outcome variable in terms of annual differences. 



This allows for some selection on unobservables in that the counterfactual outcome of  control and treated firms may have unobservable fixed and annually varying  characteristics.  For the annual differences, the ATT is identified under the following  conditions: 



1. 
 𝐸(∆12𝐻𝑖𝑡(0) |𝒙𝑖−1, 𝐷𝑖0) = 𝐸(∆12𝐻𝑖𝑡(0) |𝒙𝑖−1)
 2. 
  𝐸(∆12𝑆𝑖𝑡−1(0) |𝒙𝑖−1, 𝐷𝑖0) = 𝐸(∆12𝑆𝑖𝑡−1(0) |𝒙𝑖−1) 
 3. 
 e(𝒙𝑖−1) ≡ (Pr(𝐷𝑖0= 1|𝒙𝑖−1) < 1 for all 
𝒙𝑖−1


4.  Stable Unit Treatment Value Assumption 



where 
e(𝒙𝑖−1) is the conditional probability of hiring a subsidised employee at month 

 t=0 given the set of covariates  𝒙𝑖−1, the propensity score (see Rosenbaum & Rubin  1983). 



The conditional mean independence assumption (1)-(2) implies that given we  control for 
𝒙𝑖−1, firms in the treatment and control groups are equally likely to hire a  subsidised employee at t=0. Under this assumption, the mean difference in the  outcome variable can be interpreted as causal effect of hiring a subsidised employee. 



The assumption (3) implies that the support of 
 𝒙𝑖−1 for the treated firms is a subset of 

the support of 
 𝒙𝑖−1 for control firms. (1) (or (2)) together with (3) are a weaker version 

of the strong ignorability assumptions of Rosenbaum and Rubin (1983). Note that 

these assumptions allow for selection on unobservables through level (of H  or  S) 
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differences as already mentioned as well as for selection on 
∆12𝐻𝑖𝑡(1)  or 
∆12𝐻𝑖𝑡(1) −

∆12𝐻𝑖𝑡(0)
  (similarly for separations), but rules out selection on 
∆12𝐻𝑖𝑡(0), after  controlling for 
 𝒙𝑖−1. 



In order to make assumption (3) realistic in our dataset, we have selected 1  workplace firms with at most 10 employees at the start of the treatment month which  are eligible for one new subsidised employee at the treatment month. By doing so, we  are reducing the treatment group substantially for each treatment month, but in a  preliminary analysis that overlaps  at the covariate set was not especially good for  medium firms. This is not surprising given the high amount of control variables we  introduce in the matching algorithm and the fact that Denmark has a relatively  reduced number of medium and big firms where one can find suitable controls. 



In addition, our setup and sample secure that we do not mix the effect of one  subsidy with that of subsequent subsidies. As mentioned we only sample firms with at  most 10 employees, which are eligible for their first subsidised employee. Eligibility  was effectively checked after the reinforcement of monitoring (see National Audit  Office 2007).
16


The SUTVA assumption (see Holland 1986) requires that the treatment status of  any firm is independent of potential outcomes for all other units, and that treatment is  defined identically for all firms. SUTVA is a realistic assumption in our particular  study since the Danish wage subsidy is a very small scale programme, where few  individuals are allowed wage subsidies and few firms use subsidised employees, and  therefore we do not expect the scheme to affect the potential outcomes of control firms  through the relative wages that subsidised and unsubsidised firms are offering to  eligible and ineligible individuals (see Heckman, Lalonde & Smith 1999). 



The crucial identifying assumptions are assumption (1) for the effect on hires and  (2) for the effect on separations, and the identification of the net effect, stating that we  are able to control for selection by means of pretreatment variables. 



We argue that these conditions are likely to hold as we include in the conditioning  set a wide and quite unique range of annual firm characteristics commonly used in  employment decision-making. They are obtained from the firm’s annual accounts and  other registers at plant level corresponding to 2004 and 2005. In addition, past  monthly dynamics of hires and separations of ordinary, subsidised and other non- ordinary employees are controlled for, which are unaguable highly correlated with  hard-to-measure cost of labour adjustment. This is elaborated upon below. 



We consider from the accounting sheet, variables reflecting  the firm’s perform- ance, size, size variation, labour cost, and financial health. The firm’s activity and  success are controlled for by including annual turnover (for 2004 and 2005) and  annual result (for 2004 and 2005). The size of the firm and its variation are controlled  for by including material and financial fixed assets, stock variation, inflow of im-        


16   We do not include firms with 11 employees in the treatment month. When a firm with 11 employees hires a 
subsidised employee its upper bounds increase from 1 to 2 subsidised employees. 
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movable property and inflow of machinery and equipment. Labour costs are captured  with salary expenses (for 2004 and 2005), purchase of contracted and subcontracted  employees and for expenses to temporary employment agency, which is the only  labour adjustment cost directly observable. The financial health of the firm is con- trolled for by including from the firms’ balance outstanding debt, securities and  liquidity, long-term debt and short-term debt. 



In tight labour markets, it is more difficult for employers to make instantaneous  labour adjustments (Gorter, Hassing & Russo 2003). The tightness of labour might at  the same time influence the decision to hire subsidised individuals because employers  might view LTU as less undesirable in such conditions and consider them as a  temporary workforce. Furthermore, Van Ours & Ridder (1992) show that at lower  education levels (which compose the majority of LTU) the  vacancy flow is more  sensitive to labour-market conditions. In order to capture the firm’s probability of  filling low wage vacancies we construct measures including the  local unemployment  rate 1, 2 and 3 months before treatment; and the local unemployment  rate of indi- viduals who have been 0-3, 4-6 and more than 6 months unemployed.
17


Case workers from AF  and municipalities have an active role in matching indi- viduals entitled to subsidy with employers. It is likely that selection criteria might vary  slightly geographically, due to regional variation of  the risk of becoming long-term  unemployed. Location of firms is a potential confounding characteristic due to the  possible presence of location economies. Because we only consider one workplace  firms, we are able to control for firm location through 16 dummy variables determin- ing county of firm residence. 



  In addition,  we control for the Frequency of Low Educated Employees 1 and 13 months before  treatment, in order to capture the firm’s use of low paid workers and its possible  change. We also control for the frequency of employees who have been unemployed for  some time during  the last 2 years, and the frequency of hires during the quarter  immediately before treatment who have been unemployed for some time during  the  last 2 years.  Since local labour conditions might vary across different industries, we  add 15 dummy variables for firm industries. 



The age of the firm is controlled for as well. Employment patterns vary with the  age of the firm and at the same time relatively new firms might be considered for wage  subsidised employees as a valuable recruitment option in case of uncertain needs for  labour. 



The remaining unobservable characteristics like cost of labour adjustment,  number of vacancies, average rate at which a vacancy is filled or number of job appli- cants are controlled for by conditioning on the monthly dynamics of the firm’s stock,  hires, and separations for different groups of employees. There are important reasons  for doing so. First, as discussed in the introduction section, firms with different  adjustment costs are characterised by different dynamic patterns of hires and sepa-        


17   Local measures refer to variables measured at county level. 
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rations. Second, outcome variables are by definition highly correlated with un- observables (see Card & Sullivan 1988; Dolton et al. 2008). Finally, as is discussed in  Heckman (1978) and Heckman & Robb (1982), the transitory components of the firm’s  employment can be serially correlated, but even if this is not the case, serial  correlation can be artificially present in the outcome model due to seasonal difference  transformation (see Ghysels & Osborn 2001). Due to monitoring of eligibility of firms  by the authorities Ashenfelter-dip type of selection mechanisms is not likely in our  data (see Ashenfelter & Card 1985).



4.3  Estimation 



We perform separate estimations of ATT for 10 subsamples which are defined by  different treatment month from February 2006 to November 2006, and then we pool  subsample ATT into the overall ATT. There are several reasons to do so. First, since  treatment is defined in terms of hiring subsidised employees in a particular month, it  is possible that firms which belong to the treatment (control) group in a particular  month belong to the control (treatment) group in other months. A second important  reason is that annual covariates are measured, at the subsamples, at different time  distances with respect to the treatment month and outcome. 



Given the availability of a very large control group for each subsample, we choose 

the simplest matching method, the near neighbour propensity score matching without 

replacement, to estimate ATT. The standard error  is estimated with the method 

proposed by Abadie & Imbens (2006). 
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5  Results 



5.1  Propensity Score and Matching Quality 



As can be seen in table 5.1 with most representative covariates, treated firms are quite  different from control firms in some characteristics. Treated firms that  have much  more experience than control firms in employing subsidised individuals are relatively  more active in terms of hiring employees, but at the same time more employees, who  are separated from the treated firms, are smaller and younger than the  control firms. 



In our particular sample firms are slightly underrepresented in the construction  sector, but otherwise present quite similar sector distribution. In spite of these  differences, treated and control firms are quite alike in terms of turnover, result, debt  or geographical location. 



The propensity score for treatment is estimated using a logit model. In order to  avoid potential misspecification we introduce several interaction terms since this  achieves  the  highest matching quality. In particular, in order to allow for certain dis- economies in adjustment costs we interact a dummy, indicating firms with at most five  employees (at the beginning of the treatment month) with monthly lagged hires and  separations. We control for lagged stock of employees by including the most distant  stock of employees from the treatment month together with all lags of both hires and  separations up to the month before treatment. We introduce in the propensity score  lagged monthly hire rates. Tables A.1 to A.10 present the estimated coefficients of the  propensity score for all subsamples. 



The purpose of the matching method is to balance the covariate distribution 

between treated and control firms. We assess matching quality of the different 

matched samples used to estimate ATT by comparing the standardised difference in 

means before and after matching. If matching does a good job any significant differ-

ences will be reduced (see Rosenbaum & Rubin 1983). Normalised differences for all 

covariate sets are reported in table A.11 in the appendix. These imbalance indicators 

are presented for the smallest sample (Feb-May 2006) which is used to estimate 

employment effects seven months after treatment, for a medium sized  sample (Feb-

Aug 2006) which corresponds to effects four months after hiring a subsidised 

employee, and for the largest sample (Feb-Nov 2006) which is  used to estimate 

impacts one month after the start of the subsidised job. The imbalance indicators show 

extremely small differences in the characteristics and their interactions between the 

firms which hired subsidised employees and the control firms selected by the 

matching method. 
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Covariate  Mean of 


treated 
 firms 


Mean of 
 control 
 firms 


%SDIF 
 before 
 match-
 ing 


%SDIF after matching 
 Feb-


May 06 
 Feb-
 Aug 06 


Feb-
 Nov 06 


Hires 1 month before   0.501  0.337  15.5  0.5  -1.4  -0.3 


Hires 6 months before   0.680  0.356  26.2  1.1  1.9  1.1 


Hires 12 months before   0.630  0.396  19.3  1.9  3.7  1.3 


Separations 1 month before   0.478  0.384  8.9  0.8  1.4  0.0 


Separations 6 months before   0.648  0.373  22  1.5  2.3  2.2 


Separations 12 months before   0.564  0.394  14.2  2.9  5.2  4.7 


Very small firm  0.737  0.820  -19.9  2.8  3.7  4.1 


Experienced with subsidised employees  0.390  0.062  85.3  5.3  4.4  4.0 


Turnover 2005  5611  5405  0.8  0.4  0.2  -0.5 


Result 2005  360  847  -1.8  0.1  -0.5  -0.4 


Payroll 2005  1088  854  18.8  -3.4  2.0  -1.5 


Age of firm  10.367  12.966  -26.5  0.8  -1.0  -0.2 


Freq. low educated employees 1 month 
 before 


0.325  0.308  4.9  -4.6  -4.1  -2.4 


Freq. previously no unemployed 
 employees 1 month before 


0.684  0.735  -12.3  -2.8  -3.3  -2.8 


Securities and liquidity  555  396  10.1  2.8  -0.9  -1.6 


Long-term debt  898  1262  -4  1.9  -0.1  -0.6 


Short-term debt  1818  1927  -0.7  0.9  -0.1  0.0 


Construction  0.131  0.175  -12.2  -4.3  -3.2  -1.5 


Wholesale trade (except vehicles)  0.130  0.110  6.3  -0.3  0.0  0.2 
 Retail trade; reparation (except vehicles)  0.167  0.159  2.3  4.7  -0.5  -1.3 


Hotel; restaurant  0.100  0.088  4.1  3.5  2.7  0.6 


Other business services  0.137  0.140  -0.9  1.7  3.3  3.3 


Copenhagen Municipality  0.094  0.113  -6.2  0.0  1.7  1.9 


Copenhagen County  0.104  0.117  -4.1  1.5  1.9  0.3 


Funen County  0.102  0.081  7.4  -1.9  -1.3  -1.6 


Århus County  0.145  0.118  7.7  2.3  1.4  1.6 


North Jutland County  0.107  0.087  6.7  2.1  0.7  -0.6 


Note:   SDIF denotes the standardised difference in means between the treated and the control 
 group of firms. 



5.2  Average Treatment Effect for the Treated and Robustness 



Table 5.2 shows the average impact of a subsidy on subsidised firms in terms of cumu-

lated hires and separations. Estimates for all outcome measures are calculated over 7 

different periods, from 1 to 7 months after the subsidised hiring, when most of the 

subsidised contracts are completed.  In order to compare the contribution of separa-

tion and hiring effects to employment stock each month, separations in month j refer 

to number of employees who were employed in  month  j − 1,  but who were no longer 

employed in month j, while hires in month j refer to employees who start employment 

in month j. 
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The results in column 2 in  table 5.2 indicate that, on average, the Danish wage  subsidy to small private firms decreases  hires by 0.016 employee one month after  treatment and that this effect is very insignificant. This strongly suggests that there is  no deadweight loss in the sense that subsidised firms would not had hired an  individual  on ordinary terms in absence of the subsidy. As discussed previously, our  estimates of the hiring effect should be considered a lower bound because deadweight  loss might occur immediately after the subsidy starts during the treatment month. 



However, finding a very small insignificant hiring  effect 1 month after treatment  suggests that a potential deadweight loss effect in the treatment month is likely to be  of  very  reduced magnitude. We also appreciate that as time goes by the cumulated  ordinary hiring effect increases. We find that already 4 months after the subsidy starts,  the cummulated effect is positive and significant with an average hiring  effect of .21  employees. This effect increases in a relatively constant pattern at 5 and 6 months  after treatment, with .31 and .46, respectively, and increases substantially 7 months  after treatment to .71. As was mentioned in the introduction, there we roughly 40% of  the subsidised individuals who after the completion of a subsidised job were employed  on ordinary terms at the subsidised firm.  Therefore,  this fact together with the  estimated hiring effect suggest that wage subsidy contributes in some cases to employ  subsidised individuals and in other instances to employ other individuals. 



Column 3 shows, however, that existing ordinary employees are separated as well. 



In this case, the separation effect is first significant 5 months after treatment with .21,  increases slightly to .25 6 months after treatment and goes up to .45 7 months after the  subsidy started. Therefore, there are no immediate substitution effects, but the result  suggests  that ordinary employees are separated from subsidised firms when the  subsidised contract terminates, which could indicate that the subsidy is partly used for  cost shifting from subsidised workers to ordinary ones.  Roughly, the subsidy  contributes to the net creation of (.71-.45=).26 jobs per subsidised firm. We are not  able to determine to  what extent additional jobs are occupied by earlier subsidised  individuals. 



The estimates listed in columns 4 and 5 of table 5.2 correspond to the employment 

effects in terms of subsidised employees. As seen in column 4 there is a slightly 

positive effect in terms of subsidised hires upon the termination of the current 

subsidised job, of about .17 employees, which appears to mean that some subsidised 

firms replace old subsidised employees by new ones. This interpretation if confirmed 

by the significant correlation between subsidised hiring effects and the termination of 

the  old subsidised contract shown in column 4 of table 5.3. Column 5 of table 5.2 

presents ATT for subsidised separations. The figures reflect that subsidised employees 

are leaving the subsidised employment to an increasing extent during the activation 

period. We appreciate that already 1 month after the start of the activation, the 

average subsidised separation effect is .21, while 7 months after almost all subsidised 

employees have left their subsidised status. The most probable explanation is that 

these individuals find an ordinary job outside the firm, because the effect in terms of 
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ordinary hires is insignificant from 1 to 3 months after treatment. At the same time we  appreciate a positive and significant subsidised  hiring effect already from month 3 of  about 0.05  which grows at a  slow decaying rate to reach .17 7 months  after. This  suggests  that not all firms are able to replace already gone subsidised employees by  new ones. 



Finally, in columns 6 and 7 we report the estimated average employment effects  for the group of other non-ordinary employees of the firm. As is highlighted in section  2, the Danish wage subsidy scheme permits the employer to replace non-ordinary  employees  of all kinds with  subsidised ones. From column 6 we see that the subsidy  has a very moderate effect on hires of this group of employees (0.06), but at the same  time it has also a relatively higher effect on separations (0.09), leading to a very small  negative effect on non-ordinary jobs. In this case, employment effects are not  correlated with the termination of the subsidised period, and therefore seems to  suggest that subsidies might displace few non-ordinary jobs. 



The overall conclusion from the results presented in tables 5.2 and 5.3 is that the  wage subsidy to small private firms in Denmark in the period 2006 contributed to help  long-term unemployed individuals to find an ordinary job in the subsidised firm, but  at the same time it also contributed to the employment of other individuals.  Net job  creation was moderate because the  wage subsidy increased the separation of existing  regular employees upon the termination of the subsidised job. Since the displacement  of ordinary jobs seems to occur mainly when the subsidised job is completed, the tasks  assigned to the subsidised employee can be seen as complementary to those assigned  to existing ordinary employees. It is important to stress at this point that gains in  terms of long-term unemployed individuals are not strictly comparable with losses of  existing ordinary employees, since this latter group is more likely to leave unemploy- ment than long-term unemployed (see Richardson 1998). 


Table 5.2  Average treatment effect on the new subsidised firm 


Months  
 after 
 new 
 subsidy 


Ordinary employees  Subsidised employees 


Other non-ordinary 
 employees 


Sample 


Hires 


Separa-


tions  Hires 


Separa-


tions  Hires 


Separa-
 tions 


Treated 
 firms 


Treat-
 ment 
 period 
 1 


-0.016 
 (0.049) 


-0.085 
 (0.066) 


-0.012 
 (0.008) 


0.206 
 (0.009) 


0.001 
 (0.006) 


0.056 


(0.008)  2,780 


Feb-Nov 
 06 
 2 


0.010 
 (0.064) 


-0.065 
 (0.066) 


0.016 
 (0.011) 


0.343 
 (0.012) 


0.005 
 (0.008) 


0.064 


(0.010)  2,570 


Feb-Oct 
 06 
 3 


0.080 
 (0.083) 


-0.040 
 (0.086) 


0.046 
 (0.014) 


0.501 
 (0.016) 


0.017 
 (0.011) 


0.065 


(0.012)  2,338 


Feb-Sep 
 06 
 4 


0.213 
 (0.105) 


0.033 
 (0.108) 


0.093 
 (0.017) 


0.603 
 (0.020) 


0.015 
 (0.013) 


0.067 


(0.014)  2,090 


Feb-Aug 
 06 
 5 


0.314 
 (0.133) 


0.211 
 (0.130) 


0.134 
 (0.019) 


0.686 
 (0.021) 


0.018 
 (0.015) 


0.066 


(0.017)  1,823 


Feb-Jul 
 06 
 6 


0.459 
 (0.158) 


0.249 
 (0.155) 


0.164 
 (0.022) 


0.858 
 (0.022) 


0.027 
 (0.018) 


0.074 


(0.020)  1,609 


Feb-Jun 
 06 
 7 


0.711 
 (0.199) 


0.448 
 (0.196) 


0.172 
 (0.028) 


0.988 
 (0.026) 


0.057 
 (0.022) 


0.093 


(0.025)  1,287 
Feb-
May 06 
Note: In parenthesis the estimated standard error with the method of Abadie & Imbens (2006). 



(25)Table 5.3   Standardised regression coefficients of treatment effects on subsidised 
 job completed 


Months after 
 new subsidy 


Ordinary employees  Subsidised employees 


Other non-ordinary 
 employees 
 Hires  Separations  Hires  Separations  Hires  Separations 
 2 


0.065 
 (0.000) 


0.092 
 (0.000) 


0.172 
 (0.000) 


0.556 
 (0.000) 


0.001 
 (0.967) 


0.016 
 (0.418) 
 3 


0.065 
 (0.001) 


0.088 
 (0.000) 


0.193 
 (0.000) 


0.558 
 (0.000) 


0.033 
 (0.107) 


0.026 
 (0.219) 
 4 


0.089 
 (0.000) 


0.089 
 (0.000) 


0.184 
 (0.000) 


0.570 
 (0.000) 


0.040 
 (0.069) 


0.037 
 (0.095) 
 5 


0.076 
 (0.001) 


0.083 
 (0.000) 


0.138 
 (0.000) 


0.550 
 (0.000) 


0.026 
 (0.264) 


0.031 
 (0.197) 
 6 


0.053 
 (0.031) 


0.097 
 (0.000) 


0.127 
 (0.000) 


0.420 
 (0.000) 


0.014 
 (0.557) 


0.023 
 (0.377) 
 7 


0.056 
 (0.035) 


0.077 
 (0.004) 


0.114 
 (0.000) 


0.319 
 (0.000) 


0.019 
 (0.491) 


0.036 
 (0.201) 
 Note: In parenthesis the p-values of t significance test. 



The fact that the subsidy eligibility rules do not depend on the characteristics of the  firms suggests that due to employer  heterogeneity, we should expect heterogeneous  employment effects across different types of employers. In addition, the geographical  variation in the local labour-market conditions also suggests that we should expect  heterogeneous impacts across different locations. We explore the direction and  magnitude of differences in responses by regressing the estimated treatment effect on  covariates.
18


The  definition of treatment  employed in the paper,  the  sample frame and the  availability of 100% information regarding firms imply that the size of the control  group is much larger than the treated group, a situation that might affect the quality of  matching. As is discussed in Imbens & Wooldridge (2009) matching on a matched  sample is suited to improve the overlap in covariate distributions when the reservoir of  control firms is quite large in comparison to the treated group. In such a sample, the  distribution of the estimated propensity score for the control observations is typically  more concentrated  than the same distribution for the treatment group. Therefore, in  case that the mean participation probability for the control and treatment groups is  quite apart, for a given treated observation the identity of the nearest neighbour  matched control can be very sensitive to the specification of the propensity score. 



However, we do not appreciate any significant changes in the estimated ATT when we  apply this estimator, and therefore we conclude that the estimates presented are  robust. A second relevant robustness check in our particular study concerns the use of  lagged information. In the case of the subsample corresponding to February 2006, we  only observe up to 12 lags for hires, and the 13
th lag for stock of employees, while for    These regressions fail to show any consistent evidence on geographical  location or on firm size variation of employment effects. However, lagged monthly  hires and separations present significant coefficients with both negative and positive  signs. This appears to indicate that employment adjustment patterns of firms, which  are intimately linked to adjustment costs, are likely to affect employment effects. 



       


18   Coefficients from OLS regressions of treatment effects on all covariates are available upon request. 



(26)
the November subsample we can control for up to 21 lags for hires and the 22
nd lag for  stock of employees. We therefore repeat the analysis by only considering for all  subsamples the maximum number of lags available for the February subsample. We do  not find evidence on sensitivity of results to the widest set of lagged information. 



Finally, the results are also robust to estimating the propensity score with a probit  model, and to matching with replacement.
19


       


19   Tables with alternative estimations for robustness check are available upon request. 



(27)
6  Conclusion 



In this study we investigate the possible presence of deadweight loss, substitution  effects and other employment effects of wage subsidy to small private firms by means  of difference-in-difference matching. We argue that identification is obtained due to  the availability of an extensive amount of firm characteristics including longitudinal  monthly lagged information on hires and separations,  the small scale of the pro- gramme and by taking the selection mechanism for small firms into account.  



The paper evaluated the effect on 2,780  Danish  subsidised  small firms which in  2006 hired a subsidised employee. The main result of the study is that wage subsidy  on average produces no deadweight loss and substitution at firm level during most of  the activation period, although some substitution of ordinary employees seems to take  place  upon the termination of the subsidised contract. We find that after the com- pletion of the subsidised period, the subsidy contributes in 71% of the cases to increase  ordinary hires, while in 45% of the firms this occurs at the cost of an existing ordinary  employee, wh0 is separated from the firm. Overall, the net employment effect is that a  wage subsidy contributes moderately to job creation, so  that in 26% of the firms the  subsidy leads to a new ordinary job. The employment effect of subsidy is higher than  the proportion of subsidised employees who got employed at the subsidised firm on  ordinary terms, this suggesting that subsidy enhances the employment of other indi- viduals as well. 



The results are confirmed by the strong correlation between employment effects 

with completion of the subsidised job. 
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