
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

The Dutch market for agency work

Moolenaar, D.E.G.

Publication date
2002

Link to publication

Citation for published version (APA):
Moolenaar, D. E. G. (2002). The Dutch market for agency work. [Thesis, externally prepared,
Universiteit van Amsterdam - FEE].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/the-dutch-market-for-agency-work(f169bb2d-c5a9-4134-b886-a477da95fcf9).html


Chapte rr  5 

Thee Demand For 
Agenc yy Work 

5.11 Introductio n 

Thee demand for labor is continuously changing. Most employers have some people entering 

andd leaving the firm every year. Furthermore, changing labor laws, different economic 

circumstancess and changing labor markets often make it necessary to change the employment 

benefits.. These changes usually lead to additional costs. 

Bothh hiring and firing costs depend on the extent of firing barriers. Higher firing costs lead to 

stricterr selection and consequently higher hiring costs. In countries with high barriers to firing, like 

thee Netherlands, adaption to shrinking labor demand occurs not by lay-offs but by less hiring. In 

countriess where there are little or no firing costs, like the United States, people are as easily hired 

ass they are fired. 

Thiss does not mean that adjustment costs are necessarily a bad thing. Especially in countries 

withh extended social security systems there is a good reason for maintaining firing costs. They can 

reducee the social insurance costs of lay-offs. If there are no barriers to firing, an employer will lay-

offf  his workers too easily. He knows that his former workers will be provided for without any 

costt to the firm. By regulating dismissals some of the social costs of unemployment benefits and 

unemploymentt expenditures are borne by the employer. 

Inn the past many economists have dealt with the issue of labor demand in the presence of 

adjustmentss costs. Most of the theory originates from investment theory (Gould, 1986), but a 

comprehensivee study for the labor market was made by Nickell (1986). Many economists have 

followedd up on Nickel 1's work, for example Hamermesh (1989,1992), Burgess (1992) and 

Bertolaa (1992). Bentolila and Bertola (1990) add a new dimension to the dynamic demand theory 

byy making product demand stochastic. Bentolila and Saint-Paul (1992) compare labor demand 

betweenn different types of labor, i.e. permanent and flexible labor contracts. All of these studies 

assumee a dynamic environment where labor demand is assumed to converge to an equilibrium. 

Thiss chapter takes a different approach. No assumptions will be made on equilibria. Instead 

thee basic assumption is that every worker that enters the firm, will eventually leave the firm one 

wayy or another. These costs will not be considered as incidental costs that have nothing to do 

withh labor, but inherent to the employment of workers. An employer knows this and takes it into 
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accountt when he decides to hire a new employee. Consequently, adj ustment costs are part of the 

non-wagee labor costs and a mark-up on the wage costs. The size of non-wage labor costs may 

dependd on the search channel the firm uses, the type of labor contract offered to the worker, and 

thee way in which the worker will eventually leave the company (voluntary or involuntary). 

Thiss chapter proceeds as follows. Section 5.2 formulates a labor demand model based on the 

factt that firms may use various search channels, and explains the theory of efficiency 

measurement.. In section 5.3 the data that is used in estimation will be discussed. Section 5.4 

discussess the composition of the labor costs in more detail. Section 5.5 gives the empirical results 

andd section 5.6 presents a summary and conclusions. 

5.22 The demand for  agency work 

Theree are many aspects of a firm that can affect the hiring of agency workers (Davis-Blake 

&&  Uzzi, 1993; Golden & Appelbaum, 1992). The non-monetary aspects will be discussed in 

chapterr 6 but this chapter will focus on the costs of agency work. Agency work contracts can 

reducee non-wage labor costs, such as hiring costs. The employer does not have to go through the 

timee consuming process of reading and answering application letters and holding job interviews. 

Generallyy there are no or littl e training costs. Temporary work agencies usually make a selection 

andd seek out an employee that has the required skills. So unless the job needs firm specific 

trainingg there are virtually no training costs. If a certain job requires firm specific training then it 

iss unlikely that an agency worker will be hired for this job. Also a company with extensive fringe 

benefitss has a larger incentive for hiring temporary personnel, because agency workers usually 

aree not eligible for these benefits. 

Thiss section provides a theoretical framework for comparing the costs of agency work to that 

off  regular labor contracts. Section 5.2.1 formulates a labor demand model where the employer 

takess into account the various costs involved with the three types of labor contracts. Section 5.2.2 

discussess the issue of efficiency in the presence of agency workers. 

5.2.11 Labor  demand model 

Assumee a simple economy where every firm produces only one good Q. Production of Q 

requiress two inputs, labor/, and capital K. The labor demand function can be derived from either 

thee production or the cost function. A production function, however, usually does not incorporate 
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inputt costs and is therefore of little use for the purpose of investigating employment costs. Instead 

aa cost function is used. The firm's total cost function is rendered by 

TC=h(Q,w,r).TC=h(Q,w,r). (5.1) 

Thee price of capital is r and the price of labor is w per unit. The cost function is non-decreasing, 

homogenouss of degree one, concave and continuous in w and r. The specification of long run 

laborr demand, depends on the exact form of the cost function. Generally it will be a function of 

exogenouss variables which are believed to affect profits and labordemand, such as the wage rate, 

capitall  stock and other costs. 

Insteadd of employing only one type of labor suppose that an employer can choose among 

differentt types of labor. Not only has each type of labor its own price, but it may also have 

varyingg nonwage costs, for example the cost of fringe benefits. It is possible to differentiate 

betweenn three types of labor: permanent employees LP with cost CP, agency workers LA with 

costt CA, and temporary workers!  r with cost CT, The costs Cp, CA and CT consist of wages plus 

additionall  nonwage costs. 

Itt is also possible to make a distinction between variable and constant costs. The cost (or 

price)) of capital is considered to be constant. The reason is that this is an analysis of labor 

demandd in a cross-section framework. Usually the depreciation is considered to be the cost of 

capitall  and within one year this measure does not vary much. Depreciation is usually a given thing 

whichh in the short term cannot be altered to accommodate changing economic circumstances. 

Moreover,, not every company uses the same method of depreciation and even within a firm 

differentt methods of depreciation may be used, for example one for tax purposes and another one 

forr the annual report. 

Thuss the cost function to be minimized is the variable cost function: 

VC^'&C^C^CjJC).VC^'&C^C^CjJC). (5.2) 

Thiss cost function is determined by the level of production, the cost of the variable inputs and the 

levell  of the constant input (see Caves et al., 1981 and Cowing & Holtman, 1983). Note that the 

costss of the variable inputs are functions of input prices: 

CCpp=(\+T=(\+T pp)w)wpp+B+Bp p 

CA<CA<UU*A)*A)WWAA+B+BAA (5.3) 

Cr=(ll  +xJ)wT+BT 

wheree subscript/5, A, and Vindicate permanent, agency and temporary workers respectively. 

Taxess are represented by r. The variable B represents the total non-wage labor costs which can 
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bee attributed to a specific form of labor. The exact contents of B will be discussed in section 5.4. 

Thenn the variable costs are 

VC=CVC=CppLL pp̂ C^CAALLA+A+CC11LL rr (5.4) 

Minimizingg (5.2) with respect to the labor costs and applying Shephard's lemma' to the 

derivativess leads to a set of share equations. 

Hamermeshh (1986) suggests several possibilities for the specification of/,. Because it is very 

likelyy that the inputs interact with each other, this research is not limited to a Cobb-Douglas or 

aa CES cost function, but the more flexible translog cost function is taken.2 The translog cost 

functionn can be viewed as a second order approach of an arbitrary cost function. Compared to 

thee Cobb-Douglas and CES-function the advantage of the translog function is that it allows for 

crosss effects: there are interdependencies between the various inputs. In fact, the Cobb-Douglas 

functionn is a special case of the translog function. 

Thee translog variable cost function with exogenous variables A'can be written as 

b^C=a00 + E c t . l n C ^E E ^InC.JnC, 
''  ' j 

++ Pöhö+ipe(?(ln02 

+VEE W ^ E E «„h w 
+ EE V n C , . h ö +£ QiKfoCtoK+Y; E Q.lnCln̂  

ii  t i / 

subjectt io a..=ay, E «r1*  E %=° v *. E V° ' E * iK  ̂ E V 0 v ' 
ii  i i i i 

wheree y =Py4,r and lyk=\..Nx 

wheree A^ is the number of exogenous variables included and a,> «,-, a(> fig, J3QQ, r\K, rj^, ög, ö,, 

<>ik,<>ik,  6iQ, GiK. 6u, hq. ^IK> and lQK are parameters to be estimated. Restrictions on the parameters 

11 dVC/3CrLi where i=P,A,T 

22 Another flexible cost function is the Diewert (or generalized Leontieff) cost function, which has the same 
propertiess as the translog function. However because elasticities are easier to calculate from the translog 
function,, this is the preferred function. 
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aree necessary to ensure symmetry and homogeneity of degree one in prices.3 The translog 

variablee cost function generates the following system of cost share equations4 

S=a.+J^aS=a.+J^auu\nC\nCJJ+9+9 iiJnQ+6JnQ+6iKiKhK+'Ev.hK+'Ev.ll\\aaXXpp ÏJ--P4J, M.JVr ( 5.6) 

jj  ' 

Thee system (5.6) is linear in the parameters and can be estimated in combination with (5.5) using 

aa seemingly unrelated regression (SUR). Due to singularity one of the share equations has to be 

droppedd when estimating the system. 

Unfortunatelyy the estimated parameters will only demonstrate what the effect of the variables 

iss on the cost shares. What the question is whether a price change leads to substitution away from 

onee form of labor to another. So the elasticity of substitution is also calculated. Usually the Allen 

substitutionn elasticities are used. However this elasticity was originally formulated for a two factor 

modell  and it is not a good generalization for a model with more than two inputs (Blackorby & 

Russell,, 1989). Instead the Morishima elasticity of substitution is used. The Morishima substitution 

elasticityy (MES) is defined as: 

ain(L,/Z) ) 
MES,=MES,= - '-^-, ij=PAJ. (5.7) ,J,J ah(C./Cy) 

Thiss can be rewritten as (Blackorby & Russell, 1981): 

C.C. dL. C dL. dfoL. dhL. 
MESMES

 J-+ L, ij=PAT. (5.8) 
''JJ L BC. Lt dC, BhCi dbCi 

Sincee the Morishima elasticity of substitution is asymmetric (MES9- *MESfi) it is possible vary only 

C,C, and hold C} constant. Thus MESg reflects the effects on L/Lj by varying C, and holding Cj 

constant,, while MESJt reflects the effects on L/Lj by varying C} and holding C, constant. A simple 

calculationn shows that 

yy-LJ--LJ- = 1 -MES.., ij  -PA J- (5.9) 
öh(C./Cy.))

 tJ 

Inn other words the percentage change in the share ratio S/Sj induced by a percentage change in 

thee labor cost ratio C/Cp is given by 1 -MESg. If MESy is greater than one then the relative share 

of// decreases and it increases if MESy is less than one. 

33 Setting all parameters equal to zero except ag and a,. (i=P,AJ) would render the Cobb-Douglas cost 

function. . 

44 ÖInKC JVC Ct £,C 

ainCC "ec~ Tc~~vc' ; 
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5.2.22 Efficiency 

AA firm using agency workers will be more flexible and have less labor costs, but on the other 

handd there is a loss of human capital and commitment to the firm. Thus, one might wonder 

whetherr firms using agency workers are more or less efficient than firms that do not use agency 

workers.. There are various ways to estimate the extent of inefficiency: parametric or non-

parametric,, deterministic or stochastic (for an overview see Bauer, 1990, Lovell and Schmidt, 

19888 and Schmidt, 1986). But the theory behind it is basically the same for all approaches. 

Insteadd of the production function these models try to measure the production frontier, i.e. the 

maximummaximum level of production possible given the inputs. 

Onee problem with estimating a production frontier is that firms are assumed to maximize 

profits.. However firms in the nonprofit sector do not aim to maximize profits. These firms often 

gett a budget from the state and they have to try to keep the costs within budget. In other words 

theyy are cost minimizing firms. Since the profit-maximizing firms also minimize their costs, a cost 

frontierr is estimated instead of a production frontier. The cost frontier represents the minimum 

levell  of costs possible given the outputs. 

Ann illustration is given in figure 5.1. The dots represent several observations on firms. 

Estimatingg the cost function would imply drawing a curve through the middle of the cloud of dots. 

Butt when measuring efficiency a curve is drawn through the lower boundary of the cloud of dots, 

ass is done in figure 5.1. This is the cost frontier. Firm A is exactly on the frontier, which means 

thatt it is fully efficient. Given the level of output firm A has the lowest possible costs. Firm B on 

thee other hand is far from the cost frontier. The dotted line measures the distance from the cost 

frontierfrontier and represents cost inefficiency. In case of a stochastic approach small deviations from 

thee frontier are allowed and not considered ineffici ency, because these deviations may be due to 

errorr in data, error in modeling et cetera. In this section a stochastic parametric approach is used, 

sincee other approaches require a high degree of accuracy of the data. 

Thee basis for the theory on efficiency measurement based on a stochastic parametric 

approach,, dates from 1977 when Aigner, Lovell and Schmidt presented one of the first models 

forr measuring efficiency of firms. This model has been modified by Battese & Coelli (1992) to 

deall  with panel data. Cost efficiency is defined as the distance of a firm to the cost frontier. In 

termss of the labor demand model presented in the previous section (equation (5.2)) the model can 

bee written as 

^^'Vr/^ ^^  (510) 
wheree ujt =rj;V«(.=e 'ni'~Af>ur 
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FigureFigure 5.1: 

Total l 
inpu t t 
cost s s 

AA cost frontier 

Costt  frontie r 

B B 

Outpu t t 

Inn this model uit measures the inefficiency of the z',h firm in the tth period (i.e. the dotted line in 

figurefigure 5.1). The total number of periods is M. The tj is a parameter to be estimated. The v<,'s are 

thee regular independent and identically distributed N(0,a\) error terms, but the K,'S are 

independentt and identically distributed non-negative truncations otiheNfa^J distribution.5 The 

w„„  can only take on positive values because the cost frontier represents the lowest possible costs. 

Thuss inefficiency implies a "positive" deviation from the cost frontier. Cost efficiency (CE) is 

measuredd as 

CE... CE... (5.11) ) 

Thee «,, measures how far a firm operates from the cost frontier. CEU can take on a value between 

onee and infinity. It is usually more conveni ent to look at the efficiency score EFF,„  which is the 

inversee of CEU: 

55 Of course, other distributions are also possible. For example Aigner, Lovell and Schmidt (1977) and 
Jondrow,, Lovell, Materov and Schmidt (1982) also use an exponential distribution. Stevenson (1980) and 
Greenee (1990) suggest a gamma distribution. 
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r **  f~*  jf~*  ^ it 

,t=,t=~cË;r~cË;r (512> 
EFFEFFUU takes on values between zero and one, where one indicates a fully efficient firm. 

Recentlyy this model has been extended by Battese & Coelli (1995) to include explanatory 

variabless in the inefficiency term: 

VC=hVC=h *{CP „C T,,C. , , £> V " * 
itit  v P,it' T,ir A,if it'  /c i ,j \ 

wheree u=z-$+z-, itit  it u 

wheree the zü are a set of variables which may explain the inefficiency uit and ö is a vector of 

parameterss to be estimated. The uit are now a non-negative truncation of the N(z^,a2J 

distribution,, i.e. eu is atruncation of N(0,a2J such that eite-z^. Cost efficiency is still measured 

ass in equation (5.11). Note that model (5.10) and (5.13) are non-nested models. When 

estimatingg the model the following reparametrization is used:/^„ / fa^+ Ĵ and (r2=^cr?1)+a2J 

(seee Battese and Corra, 1977). The advantage is that/ can be seen as an indicator of 

inefficiency.. It represents the share of inefficiency variance in the total variance. If/ is close to one 

muchh of the variance in the model is caused by inefficiency. 

5.33 Descriptives of firms with and without agency workers 

Thee data set used comes from the Organization for Strategic Labor Market Research (OSA). 

Everyy two years the OSA holds a labor market survey among approximately 2000 enterprises 

inn various sectors of the Dutch economy. The data used in this chapter date from 1990 and 1992 

surveyss (for an technical overview of the sampling procedure see Kersten, 1993). The survey is 

sett up as a panel. However, firms may drop out and new firms may enter the panel. Thus the 

panell  is unbalanced. Due to missing or inconsistent answers not all observations are useful. These 

weree deleted from the sample. In total only 1681 out of approximately 4000 observations 

remained.. Note that, if possible, missing values have sometimes been imputed based on other 

informationn in the sample in order not to lose too much information. 

Figuree 5.2 shows the proportions of permanent, temporary and agency labor. The majority 

off  employees are permanent workers. The percentage of permanent workers is higher in 1992 

thann in 1990. In economic terms 1992 was a worse year than 1990, which led to a crowding out 

effect:: temporary and agency workers were laid off, while permanent workers remained. The 

decreasee in agency workers is consistent with the findings in chapter 2. 



THEE DEMAND FOR AGENCY WORK 

FigureFigure 5.2: Type of labor contract (in full time equivalents), 1990 and 1992 

Permanen tt  contrac t 

87 7 

Temporar yy contrac t 

Agenc yy contrac t 

100 0 

Source:: Organization Panel, OSA 

Tablee 5.1 shows some general statistics on firms in the 1992 sample. The figures are similar 

forr 1990. The last column reports only on firms using agency workers. Firms using agency 

workerss do not differ very much as far as age, (difficult) vacancy rate and settling-in period are 

concerned.. But in general firms using agency workers are larger, have less female employees, less 

absenteeism,, and are less unionized. Labor turnover is high in firms using agency workers. 

Becausee the survey was mainly aimed at getting insight into the labor market behavior of 

companies,, it included little information on the costs of the production process. So a little ingenuity 

wass necessary. Most of the cost data necessary for estimation was derived from the information 

TableTable 5.1: Characteristicss of firms, 1992 

Averagee firm size 
Averagee age of the employees 

Averagee settling-in period 

Femalee employees 
Vacancyy rate 
Difficultt vacancy rate 
Absenteeismm rate 
Unionn membership 
Laborr inflow 
Laborr outflow 

Alll firms Firms without agency workers Firms using agency workers 

fte e 
years s 

weeks s 

% % 
% % 
% % 
% % 
% % 
% % 
% % 

127 7 

37 7 

20 0 

30.4 4 

1.0 0 
0.2 2 

7.5 5 

24.9 9 

9.1 1 

10.3 3 

37 7 

20 0 

34.5 5 
1.1 1 

0.3 3 
8.2 2 

28.6 6 
8.1 1 
8.7 7 

159 9 
37 7 
21 1 

28.4 4 

1.0 0 

0.2 2 

7.2 2 

23.1 1 

9.7 7 

11.0 0 

Share e 100 0 44.7 7 55.3 3 

Source:: Organization Panel, OSA 
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TableTable 5.2: Financial characteristics of firms, 1992 (median in euros per employee3) 

Alll firms Firmss without agency workers Firmss using agency workers 

Productionn value 
Capital l 
Trainingg costsb 

Wagee costs0 

84.34 4 
24.94 4 

0.20 0 
22.40 0 

68.07 7 
22.80 0 
0.15 5 

21.90 0 

92.15 5 
27.93 3 
0.24 4 

22.90 0 

aa including agency workers 
bb permanent workers only 
cc excluding agency workers 
Source:: Organization Panel, OSA 

availablee in the survey. Production is measured as the total value of the produced goods and 

renderedd services. Capital is measured as the value of the material assets. The figures on 

productionn value and capital per employee confirm what table 5.1 already indicated, namely that 

agencyy workers are mainly found in larger companies. The training costs per permanent employee 

andd the wage costs per regular employee are also higher in firms with agency workers. This is 

probablyy due to the fact that these firms are larger. Because the average is strongly influenced by 

outliers,, table 5.2 shows the median values. In the next section the data on training costs and 

wagee costs will be used to calculate the labor costs. 

Figuree 5.3 shows the weekly company hours of firms. Most firms are in operation 40 hours 

orr less per week. There is not much difference between firms with or without agency workers. 

Firmss using agency workers are more often in the categories 40 hours and over 81 hours. 

Tablee 5.3 reports on the capital utilization and staffing rate. Understaffing was a big problem 

inn 1990 but the economic recession seems to have solved it a little. In 1992 under- and 

FigureFigure 5.3: Weekly company hours, 1992 

1-399 hour s 

400 hour s 

41-566 hour s 

57-800 hour s 

81-1200 hour s 

120-1688 hour s 

iimiiiiiiiiiiiiiimiiii i i 
116.1 1 
i.0 0 

l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l ! ! 

m i i i i i i i i i i i i i i m i i i i i i i i 

8.3 3 

J10.0 0 

Al ll  firm s 

Firm ss usin g agenc y worker s 

%% 0 10 0 20 0 30 0 40 0 50 0 

Source:: Organization Panel, OSA 
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TableTable 5.3: Capital utilization and staffing, 1992 (in %) 

Alll firms Firms using agency workers 

numberr of f rms average % of under- number of firms average % of under-
(in%)(in%) or overutilization (in %) or overutilization 

Labor Labor 
understaffingg 23.2 
noo under- or overstating 66.8 
overstatingg 10.1 

Capital Capital 
underutilizationn 12.8 
noo under- or overutilization 80.1 
overutilizationn 7.1 

Source:: Organization Panel, OSA 

overstaffingg is a bigger problem for firms using agency workers than for other firms. This is 

strangee because in theory especially the problem of overstaffing could be solved by using agency 

workers.. Over- or underutilization of capital is also a bigger problem in firms using agency 

workers.. In 1992 capital is more underutilized reflecting the economic recession. 

Figuree 5.4 shows how firms are distributed over economic sectors. Firms using agency 

workerss do not differ very much from the general trend, except in industry (more) and in the 

publicc sector (less). 

Tablee 5.4 shows the distribution of firms over regions. There are very little differences. In 1990 

thee percentage of firms using agency workers was a little higher in the western part of the country, 

FigureFigure 5.4: Firms by economic sector, 1992 

Agriculture ,, fisher y & minera l exploitatio n 

Industr y y 

Publi cc  utilitie s & constructio n 

Trade ,, hote l & caterin g 

Transpor tt  & communicatio n 

Bank ,, insuranc e & commercia l service s 

Government ,, othe r service s 

%% 0 5 10 15 20 25 30 35 

11.3 3 

11.7 7 

15.6 6 

14.6 6 

23.9 9 
65.4 4 
10.7 7 

14.7 7 

77.1 1 

8.1 1 

12.0 0 

12.7 7 

14.9 9 

14.9 9 

Source:: Organization Panel, OSA 
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TableTable 5.4: Firms by region, 1992 (in %) 

Alll firms Firmss using agency workers 

North h 
East t 
West t 
South h 

Total l 

10.3 3 
22.7 7 
40.1 1 
27.0 0 

100 0 

11.1 1 
22.9 9 
39.5 5 
26.5 5 

100 0 
Source:: Organization Panel, OSA 

namelyy 44%. This is probably a sampling problem, although there were more agency contracts 

inn the west and the south in 1990 than in 1992. 

Figuree 5.5 shows the percentage distribution of the schooling level among the employees of 

thee sampled firms. Again there is not much difference between firms using agency workers and 

firmsfirms in general. For estimation purposes the education categories are transformed into an average 

educationn level for each firm. First, the distribution of employees over education categories is 

calculatedd assuming a lognormal distribution. Then the average education level of a firm is 

calculatedd as the weighted average of distribution function values over the four education 

categories. . 

Thee last figure in this section shows the usage intensity of temporary work agencies (see figure 

5.6).. In 1990 38.6% of the firms never called in a temporary work agency. In 1992 this 

percentagee rose to 45.6%, again a reflection of the economic downturn. However the majority 

off  firms still use temporary work agencies once in a while. 

FigureFigure 5.5: Education level, 1992 

primar y y 

lowe rr  vocationa l 

mediu mm vocationa l 

highe rr  vocationa l 

Al ll  firm s 

Firm ss usin g agenc y worker s 

%% 0 10 0 20 0 30 0 40 0 50 0 

Source:: Organization Panel, OSA 
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FigureFigure 5.6: Temporary work agency use, 1990 and 1992 

Alway ss HL'. , 

Source:: Organization Panel, OSA 

5.44 Labor costs 

Inn section 5.2 the costs of the three types of labor contracts are included in a model of labor 

demand.. In this section these costs are defined and attributed to different type of workers. The 

laborr costs consist of wage and nonwage labor costs. The wage costs are the gross wages plus 

compulsoryy surcharges. The nonwage labor costs consist ofhiring, employment and firing costs. 

Employmentt costs are the costs of fringe benefits and training. The labor costs maybe different 

forr all three types of workers. Its size depends on how the worker is hired, type of contract 

offeredd and on how easily the contract can be terminated (either by the firm or the worker). 

Permanentt and temporary workers are assumed to have the same wage costs. From a 

theoreticall  viewpoint agency wages should also be the same to avoid crowding out effects. If the 

wagee rate for agency workers is higher than the wage rate for permanent staff, it is more 

profitablee for a firm to hire permanent staff only, but all of its permanent personnel would prefer 

too be agency workers. On the other hand, if the wage rate for agency workers is lower than the 

wagee rate for permanent staff, firms will only hire agency workers and no permanent staff. To 

preventt firms from firing permanent staff and replacing them with agency workers unions usually 

demandd equal pay. This also protects the agency worker, because he often does the same work 

ass his permanent equivalent, and is therefore entitled to the same wages. 

Nevertheless,, in practice agency workers are usually paid less than their permanent 

equivalents.. General statistics on wages (CBS, 1994) show that on average agency workers earn 

aboutt 35% less than their permanent equivalents. Employers justify this by claiming that agency 



92 2 THEE DUTCH MARKET FOR AGENCY WORK 

workerss are less experienced, have less human capital or are less productive. This is not 

necessarilyy true. A secretary from a temporary work agency who has worked for many different 

firms,, may be far more experienced than a permanent secretary, who has worked with one firm 

only.. Although it is true that agency workers have less firm specific knowledge, the question is 

whetherr this firm specific knowledge is always needed for the job they are doing. Another reason 

whyy agency workers may get paid less, is that they are subject to a di fferent collective bargaining 

agreement.. In the Netherlands agency workers have their own collective bargaining agreement 

irrespectivee of the industry they are working in, while many permanent employees fall under 

industryy specific collective bargaining agreements. Another reason for the lower agency wages 

mayy be the irregular payment system used by the largest temporary work agency in the 

Netherlands.. This system was aimed at equalizing the net wages of part-time and full-time agency 

workers,, causing the gross wages of part-time agency workers to be lower than that of full-time 

agencyy workers.6 

Whenn an employee is hired, the employer may incur costs of putting an advertisement in the 

paper,, reading and answering letters of application, holding job interviews, reimbursing traveling 

expenditures,, negotiation rounds and possibly a medical examination.7 The time necessary for 

settling-inn also needs to be taken into account. Temporary work agencies and commercial 

employmentt agencies charge a fee. The public employment agency does not. An employer may 

nott incur all of these costs. The actual hiring costs depend on the search channel used. Table 5.5 

givess an overview of possible search channels and the associated hiring costs. . 

Oncee the newly hired employee is fully instated in the firm he is eligible for fringe benefits, can 

usee the child care facilities provided by the employer, may be sent on a training course, may get 

ann end-of-year bonus or can participate in the firm's health insurance scheme. Unlikee permanent 

andd temporary workers agency workers are usually not eligible for these kind of things. Because 

agencyy workers and temporary workers are only employed for a short period, it is unlikely that 

ann employer will invest in their education. Therefore it is assumed that only permanent workers 

aree allowed to go on a training course. 

Whatt happens when an employee is laid off is unclear. When there are a large number of lay-

offss the employer, the unions and the social services agree on some form of severance pay. The 

rulee is a month per year of employment. Very often the ex-employee gets unemployment benefit 

(70%% of last earned income) and the ex-employer tops this up with a certain percentage for a 

66 Under pressure of the unions this system has been abolished. 

77 Before 1998 could an employer could always demand a medical examination. Since January 1st, 1998 
medicall  examinations are only allowed if the job requires a high degree of medical fitness, for example for 
firemenfiremen or policemen. 
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TableTable 5.5: Search channel costs 

Searchh channel 

Ownn personnel 

Openn applications 

Schools s 

Commerciall employment agency 

Relations s 

Publicc employment agency 

Advertisements s 

Temporaryy work agency 

certainn number of months8. When there are only a few lay-offs the position of the union may not 

bee very strong and the severance pay may not be very high or even non-existent. However an 

ex-employeee can always sue if he does not agree with the level of severance payor ifhe feels he 

hass been fired without just cause. 

Ass mentioned in the introduction the nonwage labor costs are not considered incidental costs. 

Insteadd they are viewed as an investment in human capital. Just like other investments, the 

employerr may want to write off on the nonwage labor costs in the years that the employee is 

workingg for him. Consequently, high nonwage labor costs are less of a problem i f the employee 

iss expected to stay with the firm for a long time. 

Unfortunatelyy employees are unpredictable.9 Although the employer may know the hiring costs 

off  an employee, he does not know how long the employee will remain with the firm and how the 

88 For example earty retirement schemes often top up the unemployment benefit with an extra 15% for five 

yearss (maximum term of the unemployment benefit). 

99 Of course to some extent their behavior can be manipulated by incentives. 

93 3 

Costs s 

none e 

application/selectionn procedure 

medicall examination 

settling-inn period 

medicall examination n 

settling-inn period 

medicall examination 

settling-inn period 
commerciall employment agency fee 

medicall examination 

settling-inn period 

medicall examination 

settling-inn period 

advertisementt costs 
application/selectionn procedure 
medicall examination 
settling-inn period 

temporaryy work agency fee 
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BoxBox 5.1: Writing off the nonwage labor costs: an example 

Supposee a firm hires three people with the same labor contract in year 1. In year 3 they all leave. In each year the employer 

incurss nonwage labor costs: 

Yearl l 

Yearr 2 

Yearr 3 

Totall nonwage labor 
costss for one person 

Personn 1 

A A 

D D 

G G 

A+D+G G 

ii Person 2 

:: B 

II E 

!! H 

|| B+E+H 

;; Person 3 

!! c 

!! F 

|| I 

;; C+F+l 

Totall nonwage labor costs in one year 

A+B+C C 

D+E+F F 

G+H+l l 

Totall nonwage labor costs 
(=A+B+C+D+E+F+G+H+I) ) 

Preferably,, he would like the write off the total nonwage labor costs of a certain employee by spreading them out over the 

yearss this employee is working for the firm: 

Yearl l 

Yearr 2 

Yearr 3 

Totall nonwage labor 
costss for one person 

Personn 1 

y3(A+D+G) ) 

1/3(A+D+G) ) 

1/3(A+D+G) ) 

A+D+G G 

Personn 2 

1/3(B+E+H) ) 

V3(B+E+H) ) 

y3(B+E+H) ) 

B+E+H H 

\\ Person 3 

!! Vb(C+F+l) 

|| VafC+F+l) 

!! YsfC+F+l) 

II C+F+l 

Totall nonwage labor costs in one year 

Vbb Total nonwage labor costs 

y33 Total nonwage labor costs 

y33 Total nonwage labor costs 

Totall nonwage labor costs 
(=A+B+C+D+E+F+G+H+I) ) 

Butt because the employer does not know D, E, F, G, H, and I in year 1, this is not possible. So he settles for the second best 
solutionn and spreads out all of the incurred nonwage labor costs in a certain year over all of workers in that year: 

Yearl l 

Yearr 2 

Yearr 3 

Totall nonwage labor 
costss for one person 

Personn 1 

y3(A+B+C) ) 

y3{D+E+F) ) 

y3{G+H+l) ) 

VzVz Total nonwage 
laborr costs 

ii Person 2 

;; y3(A+B+C) 

jj %(D+E+F) 

|| y3(G+H+l) 

:: 1/3 Total nonwage 
\\ labor costs 

II Person 3 

jj y3(A+B+C) 

|| y3(D+E+F) 

jj y3(G+H+l) 

\\ y3 Total nonwage 
;; labor costs 

Totall nonwage labor costs in one 

year r 

A+B+C C 

D+E+F F 

G+H+l l 

Totall nonwage labor costs 

(=A+B+C+D+E+F+G+H+I) ) 

laborr contract will terminate (voluntary or involuntary). So the size of the employment and firing 

costss are unknown which makes it difficult for the employer to write off on these costs. 

Thuss instead of spreading out all the nonwage labor costs of one employee over the years this 

employeee is employed by the firm, the total yearlynonwage labor costs associated with a certain 

typee of labor contract are spread out over all the employees with that type of labor contract. In 

thee end, however the total sum of write-offs is the same. To illustrate this, box 5.1 presents a 

simplee example. 
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TableTable 5.6: Labor costs 

Hiringg costs 

Wages s 

Employmentt costs 

Firingg costs 

Permanentt workers 

searchh channel costs3 

grosss firm wages 

childd care 
bonuses s 
holidayy pay 
pensionn premiums 
collectivee insurance premiums 
trainingg cost 

severancee pay 
lawsuit t 

Agencyy workers 

agencyy fee 

grosss agency wages 

none e 

none e 

Temporaryy workers 

searchh channel costs3 

grosss firm wages 

childd care 

bonuses s 
holidayy pay 
pensionn premiums 
collectivee insurance premiums 

none e 

aa See table 5.5. 

Thuss in equation (5.3) the nonwage labor costs of permanent workers, BP, are calculated by 

takingg the yearly sum of all the nonwage labor costs of permanent workers and dividing this by 

thee total number of permanent workers. BA and £rare calculated in a similar way. Table 5.6 

showss an overview of all the wage and nonwage labor costs associated with the three types of 

laborr contracts. The employer could now decide to employ the worker with the lowest costs. On 

thee other hand an employer may be prepared to make higher costs to ensure commitment and 

higherr productivity from the worker. So even if the actual costs of each worker are known, this 

doess not necessarily imply that the cheapest one is chosen. There could be other reasons for 

preferringg a certain type of worker. 

Inn practice it is difficult to make a distinction between wage costs and employment costs. The 

OSS A survey only contains data on the total labor costs, which consists of the wage costs plus the 

costss of fringe benefits such as holiday pay and the premiums for pension and collective 

insurances.. The total labor costs per year of the average employee is calculated as the total labor 

costss of a firm divided by the number of regular employees. The average training costs are 

calculatedd as the total costs spent on training courses divided by the number of permanent 

employees,, since they are the only ones eligible. There was no information available on bonuses 

andd child care. 

Too avoid crowding out effects the average wage of agency workers is assumed to be equal 

too that of regular and permanent workers. Thus it is also approximated by the average wage 

costs.. This means that the labor costs of agency workers get somewhat overestimated in the 

samplee period. But it is a good representation of the current situation, because since July 1998 

agencyy workers are also eligible for fringe benefits. 
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TableTable 5.7: Sources of hiring cost 

Sourcess of hiring costs Calculationn (in euros) Comment 

Advertisements s 

Application/selectionn procedure 

Medicall examination 

2277 euros + 
educationn level * 20 

totall labor costs / 52 
weekss * 1.4 week 

233 euros 

f(settling-inn period) * 
totall labor costs per 
employee e 
// 52 weeks 

Commerciall employment agency total labor costs per 
feee year per employee 

/122 months 

Settling-inn period 

Onn average 2269 euros; highly educated people are more 
expensivee to hire because they read more expensive 
magazines/newspapers. . 

Approximatelyy 7 working days 

Itt is assumed that the new employee is only half as productive, 
soo the weekly total labor costs is multiplied by a decreasing 
summ of the settling-in period. It is assumed that in the first week 
off the settling-in period there is a big loss in productivity, while 
inn the last week of the settling-in period there is only a small 
losss of productivity. 

Itt is assumed that the agency fee is equal to one month of 

wagee costs of the new employee. 

Temporaryy work agency fee 0.188 x total labor costs The surcharge of the temporary work agency is on average 
perr employee approximately 28% of gross wages (see for some empirical 

evidencee De Lange & Sluiter, 1994). This is equal to about 

18%% of the total labor costs.' 

aa De Lange & Stuiter (1994) find that the surcharges vary from 19% to 30% of gross wages. Five years earlier Van 
Bekkumm (1989) found that the surcharges varied from 17% to 23% of gross wage costs. 

Hiringg costs depend on the search channel used. Table 5.5 already gave an overview of what 

kindd of costs maybe involved with each search channel. Table 5.7 presents the actual calculation 

off  the sources of hiring costs. The costs per search channel can now be calculated by adding up 

thee appropriate items. 

Althoughh it is not exactly known through which search channel each new employee is hired, 

thee survey gives some insight into the prevalence of the eight search channels mentioned in table 

5.5.. For each search channel the firm had to indicate the usage intensity (never, sometimes, 

always,, etc.). On the basis of these answers, the probabilities of channel usage could be 

calculated.100 For each firm the hiring costs of each search channel were multiplied by the 

100 For each search channel a firm can indicate whether this search channel is used never, sometimes, 
regularly,, often or always. These answers are recoded into 1, 2, 3, 4 or 5 respectively. Note that the answer 
nevernever is not coded 0 because it became clear from other answers in the survey that to most firms "never" 
meanss "almost never". Then the probability of using a search channel is calculated with the following formula: 

Prob(j)=VjiY,Vf Prob(j)=VjiY,Vf 

wheree i' indicates search channel 1 through 7 (temporary work agencies are excluded). Vt indicates the usage 
intensityy (1 through 5) of search channel i. The usage intensities are squared so that more weight is given to 
highh usage. 
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TableTable 5.8: Calculation of the labor costs 

Permanentt worker Agency worker Temporary worker 

Hiringg costs Total hiring costs / 0.18«total labor costs per Total hiring costs / number 
numberr of permanent employee of permanent and 
andd temporary workers temporary workers 

Wages+employmentt costs total labor costs per employee total labor costs per total labor costs per 

++ Training costs/ employee employee 

numberr of permanent workers 

Firingg costs Total firing costs / 
numberr of permanent employees 

probabilityy of using that channel. Summing up over all search channels gives the average search 

channell  costs.'' Temporary work agencies are excluded because it is assumed that permanent 

andd temporary workers cannot be hired through a temporary work agency and agency workers 

cannott be hired through any of the other search channels.12 

Oncee the average search channel costs are calculated the total hiring costs can be calculated 

byy multiplying the average search channel costs by the total number of people hired. As 

mentionedd before little is known about the firing costs. For practical purposes it is assumed here 

thatt the firing costs for every lay-off equal the total labor costs per employee. This consists of six 

monthss severance pay and the other half goes to administrative costs. Thus the total firing costs 

aree the total labor costs per employee multiplied by the number of lay-offs. Then finally the 

averagee labor costs per type of employee can be calculated. This is done in table 5.8. 

5.55 Empirical results 

Thee theory from section 5.2 and the data from section 5.3 are now combined to give an 

impressionn of labor demand in the Netherlands. Section 5.5.1 estimates the labor demand model, 

whilee section 5.5.2 looks at the issue of efficiency. 

111 The total hiring costs (THQ are calculated as follows 
7 7 

THC=(HTHC=(HPP+H+H TTYY<YY< Prob(i)*SCC(i) 
i- l l 

wheree SCCfi) stands for the search channel costs for channel i as stated in table 5.5 and HP and HT are the 
numberr of permanent and temporary employees hired respectively. 

122 The previous section demonstrated that this is not entirely true. But from the OSA survey it is not clear 
whetherr the temporary work agency is used to hire agency or regular staff. So it is assumed that only agency 
stafff  is hired through a temporary work agency, since this is the temporary work agency's core business. 
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5.5.11 Labor  demand model 

Thee labordemand model formed by equation (5.5) and (5.6) is estimated using seemingly 

unrelatedd regression. It is estimated with maximum likelihood to make the system indifferent to 

whichh equation is dropped (owing to singularity). In fact the share equation for temporary work 

wass dropped from the system. The results for temporary work are calculated from the other 

equationss and the restrictions. Because two years were available for estimation a year dummy for 

19922 was added to the cost function. All variables are divided by their respective means to 

facilitatee the analyses of the substitution elasticities. 

Ass mentioned there could be other reasons apart from costs for hiring a certain type of 

workers.. Thus some exogenous variables are included, like average age, absenteeism rate, 

vacancyy rate, the rate of vacancies that are difficult to fulfill , the percentage of women working 

inn the company, education level, company hours, percentage of union members, staffing rate, and 

capitall  utilization rate. Older workers are usually on a permanent contract, so a company with 

manyy older workers is less likely to have many employees with a temporary or agency contract. 

Companiess with high sickness rates may have a great need for agency workers. Companies with 

highh vacancy rates (that is the number of vacancies in relation to the total number of full-time 

employees)) and many vacancies that are difficult to fulfil l may turn to temporary work agencies 

too relief them from their most urgent needs. However it maybe that the temporary work agencies 

aree also unable to help them. So the effect is unclear. Chapter 3 showed that women are more 

likelyy to have a temporary job (either on a temporary or an agency contract). Thus a company 

withh many women is more likely to have temporary and agency contracts. On the other hand a 

firmfirm with a well educated staffis less likely to hire agency workers. High company hours requires 

moree flexibility  from the employees and thus agency contracts are more likely to occur. A strongly 

unionizedd firm will not favor agency contracts (Davis-Blake & Uzzi, 1993). A high capital 

utilizationn rate may indicate a high degree of specialization which usually cannot be found in 

agencyy workers. A high degree o f understaffing may indicate peak production and thus an urgent 

needd for temporary and agency workers. On the other hand a high degree of overstaffing implies 

thatt no extra help is needed. Thus the effect of the staffing rate is negative. Firm size is not 

includedd because it is measured as the number of employees, which may be highly correlated with 

thee cost shares. 
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AllAll  firms 

Includingg all of the afore mentioned variables in a model for all the firms in the sample would 

leadd to a large amount of parameters to be estimated. That is why an explorative analysis was 

conductedd first to eliminate some variables beforehand. Because the vacancy rate and the difficult 

vacancyy rate are highly correlated, they can not be included together in the same model. It was 

decidedd to drop the vacancy rate and to include the difficult vacancy rate because the latter is 

likelyy to provide more information about a firm. A first analysis showed that the staffing rate and 

capitall  utilization rate had little effect on the cost function as well as the labor demand functions. 

Soo they were also dropped from the equation. 

Tablee 5.9 reports on the results of the three cost share equations.'3 The production value and 

capitall  do not seem to have any significant effects on the cost shares of labor. The coefficients for 

permanent,, agency and temporary labor costs all have the correct signs. For example, if 

permanentt labor costs increase, its cost share also increases. If any of the other labor costs 

increase,, the cost share of permanent labor decreases. Interestingly, the costs of agency and 

temporaryy labor do not affect the cost shares of agency and temporary labor. It is the cost of 

permanentt labor that influences all three forms of labor. Most firms will have a steady core of 

permanentt workers. Whether this core is expanded or reduced depends on the relative costs of 

permanentt contracts. It is then these costs that influence the decision to hire temporary or agency 

workers.. An increase in the average age of the employees leads to a higher cost share of 

permanentt workers and a lower cost share of temporary workers. Older workers are more likely 

too have an permanent contract. An increase in the number of vacancies that are difficult to fulfil l 

leadss to a lower cost share of permanent work. This is a logical consequence of the fact that there 

iss a vacancy. But it also leads to an increase in the cost share of agency work. So probably 

agencyy workers are (temporarily?) used to fulfil l difficult vacancies. Ass expected, a high average 

educationn level pushes the cost share of agency work downwards. On the other hand it also leads 

too a higher cost share of temporary work. This concurs with the findings in chapter 3 that higher 

educatedd people are often on temporary contracts but not in agency work. If there are many 

womenn working in a firm, the cost share of temporary contracts increases. 

Too find the effect of one form of labor contract on another the substitution elasticities are 

calculated.. This can be done in two ways. One way is to calculate the substitution elasticity for 

alll  observations and take the average. The problem with this method is that it can be strongly 

133 The results for the cost function (equation (5.5)) are not included here, because the interest is primarily 
onn the labor demand equations. They can be found in table C.2 in appendix C. Remember though that 
estimatedd parameters are the result of a combined estimation of the share equations with the cost function. 
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TableTable 5.9: SUR-estimation of the demand for labor in the total sample 

Constanta a 

Permanentt labor costb 

Agencyy labor costb 

Temporaryy labor costb 

Productionc c 

Capitalc c 

Age e 
Absenteeismm rated 

Difficultt vacancies rated 

Femalee rated 

Educationn level 
Companyy hours 
Unionizationn rate * 

R2 2 

Share e 

R22 cost functione 

Numberr of observations 

"" significant at the 5% level 
** significant at the 10% level 
aa row coefficients add up to one 
bb row coefficients add up to zero 
cc divided by 1000 
dd divided by 100 

Costt share of 
permanentt contracts 

coefficient t 

.922" " 

.021" " 
-.010" " 
- .011" " 
-.794 4 
-.665 5 

.032" " 
-.115 5 
-.085" " 
-.048 8 
-.003 3 
-.006 6 
.009 9 

040 0 
939 9 

t-value e 

121.866 6 
8.589 9 
5.486 6 
6.123 3 
.570 0 
.829 9 

2.134 4 
.541 1 

2.290 0 
.562 2 

1.309 9 
1.123 3 
,165 5 

Costt share of 
agencyy contracts 

coefficient t 

.031" " 
-.010" " 
.010 0 
.000 0 

-.324 4 
.424 4 

.010 0 
-.042 2 
.060" " 

-.062 2 
-.003* * 
.004 4 

-.046 6 

.019 9 

.027 7 

.753 3 
1,681 1 

ee The coefficients of the cost function can be found in table C.2 in appendix C 

t-value e 

5.429 9 
5.486 6 
1.248 8 
.056 6 
.312 2 
.710 0 

.909 9 

.264 4 
2.166 6 
.981 1 

1.699 9 
.894 4 

1.136 6 

Costt share of 
temporaryy contracts 

coefficient t 

.047" " 
- .011" " 
.000 0 
.011 1 

1.118 8 
.241 1 

-,022" " 
.157 7 
.025 5 
.110* * 
.005" " 
.002 2 
.037 7 

.045 5 

.034 4 

t-value e 

9.368 8 
6.123 3 

.056 6 
1.226 6 
1.202 2 
.452 2 

2.177 7 
1.111 1 
1.014 4 
1.945 5 
3.875 5 
.687 7 

1.023 3 

influencedd by outliers. Alternatively the substitution elasticity may be calculated for the average 

firm,firm, which is less sensitive to outliers and therefore preferred. Since all variables are divided by 

theirr respective means, the natural logarithm renders zero if a variable is exactly at its mean. So 

variabless measured at their means drop from the equation. For the average firm all variables are 

att their mean.14 Consequently the cost share equations only contain the constant. The Morishima 

elasticityy of substitution can then easily be calculated. 

Thee second column of table 5.10 shows the Morishima elasticities of substitution for the 

averagee firm with the t-values in the third column indicating whether these elasticities differ 

significantlyy from zero. For convenience one minus the Morishima elasticity of substitution is 

reportedd in the fourth column with the t-values in the fifth column. These t-values not only indicate 

Thiss is of course a very hypothetical firm. The chance that this firm actually exists is very small but not 
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TableTable 5.10: Morishima elasticity of substitution for the total sample 

Substitutionn of... elasticity t-value 1-elasticity t-value 

Temporaryy for permanent work 
Permanentt for temporary work 

Agencyy for permanent work 
Permanentt for agency work 
Agencyy for temporary work 
Temporaryy for agency work 

.742*™ ™ 

.763" " 

.664" " 

.790 0 

.686 6 

15.713 3 
4.105 5 
7.187 7 
2.496 6 
1.756 6 
1.578 8 

.258" " 

.237 7 

.363" " 

.336 6 

.210 0 

.314 4 

5.466 6 

1.275 5 
4.090 0 

1.261 1 
.467 7 
.724 4 

"" significantly different from 0 at the 5% level 
000 significantly different from 1 at the 5% level 

whetherr 1-MES is significantly different from zero, they also indicate whether the MES is 

significantlyy different from one. 

Thee 1-MES are all positive which means that the relative cost shares always increase with a 

percentagee increase in any of the cost ratios (see equation (5.9)). However since they are all 

smallerr than one, a one percentage increase in one of the cost ratios leads to a less than one 

percentagee increase in the associated relative cost shares. This means that the associated relative 

laborr demands must decrease. For example, a one percent increase in Cp/CA (due to an increase 

inn CP), leads to a 0.363% increase in Sp/SA. Because this increase is less than one percent, Lp/LA 

decreases.. In fact it decreases by 0.631 %.15 Thus substitution takes place but not enough to 

totallyy compensate the higher cost of permanent labor. Since all the other elasticities more or less 

havee the same order of magnitude and the same sign, this conclusion is valid for all other forms 

off  labor contracts as well. An increase in the cost ratio leads to substitution away from the more 

expensivee form of labor towards the cheaper form of labor, but not enough to totally compensate 

thee increase in costs. Only the elasticities involving permanent work are significant. So apparently 

agencyy work and temporary work form a substitute for permanent work, but they are not 

substitutess for each other. 

155 If C/CA increases with 1% then S/SA changes with (1 -MES)%. Thus 

{{  100 j SA { 100 J C CALA { IOOJ CA \ 100J 

wheree A is the change in L/LA. The A can then easily be calculated as 
11 -MES\ I, \ \ J , A \ A _ MES 

11 + Ji+_LWi+AÏÏ  , A 
1000 ) { iooJ I, iooJ 1 + 1% 

Iff  the MES is positive L/LA will decrease with MES/1.01 percent. If MES is negative L/LA will increase with 
A/ES/1.011 percent. 
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TableTable 5.11: SUR-estimation of the demand for labor in industry 

Constanta a 

Permanentt labor costb 

Agencyy labor costb 

Temporaryy labor costb 

Productionc c 

Capitalc c 

Age e 
Difficultt vacancies rate" 
Staffingg rate 

R* R* 
Share e 

R22 cost function' 
Numberr of observations 

Costt share of 
permanentt contracts 

coefficient t 

.930** * 

.022** * 
-.012** * 
-.010** * 

-3.575 5 
.489 9 

.036 6 
-.061 1 
.042* * 

068 8 
937 7 

t-value e 

73.510 0 
5.586 6 
3.702 2 
3.774 4 
1.322 2 
.321 1 

1.306 6 
.953 3 

1.757 7 

Costt share of 
agencyy contracts 

coefficient t 

.029** * 
" " 

.011 1 

.000 0 

.155 5 
-1.435 5 

.011 1 

.046 6 
-.042** * 

.039 9 

.035 5 

.773 3 
477 7 

t-value e 

2.848 8 
3.702 2 
1.000 0 
.038 8 
.072 2 

1.192 2 

.495 5 

.906 6 
2.245 5 

Costt share of 
temporaryy contracts 

coefficient t 

.041" " 
-.010" " 
.000 0 
.010 0 

3.421" " 
.947 7 

-.047" " 
.015 5 
.000 0 

.090 0 

.028 8 

t-value e 

5.300 0 
3.774 4 
.038 8 
.776 6 

2.054 4 
1.018 8 

2.760 0 
.383 3 
.025 5 

"" significant at the 5% level 
** significant at the 10% level 
aa row coefficients add up to one 
bb row coefficients add up to zero 
cc divided by 1000 
dd divided by 100 
ee The coefficients of the cost function can be found in table C.1 in appendix C 

Inn the previous analysis all firms in the sample are considered to behave in a similar way. 

Howeverr it is very likely that firms in different types of economic sectors behave differently. 

Becausee the model has a lot of parameters and the sample size is not very large, it is not possible 

too run a separate analysis for all types of economic sectors. But there are two sectors within the 

samplee that are large enough: industry and noncommercial services. 

FirmsFirms in industry 

AA first explorative analysis for the industrial sector shows that sickness rate, female rate, 

educationn level, company hours, capital utilization rate and union membership have little effect on 

thee variable cost function and the labor demand shares. Therefore these variables were deleted 

fromfrom the model with the obvious advantage of a large reduction in parameters. Table 5.11 shows 

thee results. 
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TableTable 5.12: Morishima elasticity of substitution in industry 

Substitutionn of... 

Temporaryy for permanent work 
Permanentt for temporary work 

Agencyy for permanent work 

Permanentt for agency work 
Agencyy for temporary work 
Temporaryy for agency work 

elasticity y 

.731**" " 

.755** * 

.594 4 

.781 1 

.618 8 

t-value e 

9.006 6 

2.462 2 
3.157 7 

1.428 8 
1.105 5 

.903 3 

1-elasticity y 

.269** * 

.245 5 

.432" " 

.406 6 

.219 9 

.382 2 

t-value e 

3.307 7 

.800 0 
2.400 0 

.975 5 

.310 0 

.559 9 

"" significantly different from 0 at the 5% level 
000 significantly different from 1 at the 5% level 

Forr labor costs, production and capital the results are similar to the results in the whole 

sample.. Production and capital have littl e effect on the labor cost shares. Only the cost share of 

temporaryy contracts is influenced by the production value. The cost shares of agency and 

temporaryy work are mainly influenced by the costs of permanent work. 

Alsoo the substitution elasticities (see table 5.12) are similar to the previous analysis. An 

increasee in the cost ratio leads to substitution away from the more expensive form of labor 

towardss the cheaper form of labor, but not enough to totally compensate the increase in costs. 

Forr example, a one percent increase in Cp/CA (due to an increase in CP), leads to a 0.432% 

increasee in Sp/SA. Because this increase is less than one percent, Lp/LA decreases by 0.562%. 

FirmsFirms in noncommercial services 

Inn the analysis of the noncommercial services sector the variables age, union membership, 

staffingg rate and capital utilization rate were dropped because they had little effect on the variable 

costt function and the labor demand functions. Agency contracts have little effect on permanent 

orr temporary contracts (see table 5.13). This is probably due to the very low share of agency 

contractss in this sector. A relatively high number of female employees leads to a lower share of 

permanentt contracts, while again firms with higher educated workers often make use of 

temporaryy contracts (but not agency work). 

Substitutionn elasticities in table 5.14 are like the substitution elasticities in the earlier analysis. 

Forr example, a one percent increase in Cp/CA (due to an increase in CP), leads to a 0.427% 

increasee in Sp/SA. Because this increase is less than one percent, Lp/LA decreases by 0.567%. 

Nonee of the elasticities involving agency work is significant. So agency work does not play an 

importantt role in the noncommercial sector. 
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TableTable 5.13: SUR-estimation of the demand for labor in noncommercial services 

Constanta a 

Permanentt labor costb 

Agencyy labor costb 

Temporaryy labor costb 

Productionc c 

Capitalc c 

Absenteeismm rated 

Difficultt vacancies rate * 
Femalee rated 

Educationn level 
Companyy hours 

R2 2 

Share e 

R22 cost functione 

Numberr of observations 

Costt share of 
permanentt contracts 

coefficient t 

.928" " 

.022" " 
-.005 5 
-.017" " 
2.176 6 
-.731 1 

-.367 7 
-.047 7 

-1.330* * 
-.008" " 
.001 1 

071 1 
942 2 

t-value e 

75.118 8 
4.385 5 
1.496 6 
3.444 4 
.829 9 
.581 1 

1.065 5 
.731 1 

1.870 0 
2.628 8 
.100 0 

Costt share of 
agencyy contracts 

coefficient t 

.014 4 
-.005 5 
.002 2 
.003 3 

-2.189 9 
.656 6 

.055 5 
-.016 6 
.603 3 
.001 1 
.005 5 

.026 6 

.013 3 

.734 4 
463 3 

t-value e 

1.520 0 
1.496 6 
.168 8 
.214 4 

1.144 4 
.721 1 

.221 1 

.343 3 
1.172 2 
.408 8 
.891 1 

Costt share of 
temporaryy contracts 

coefficient t 

.058" " 
-.017" " 
.003 3 
.014 4 
.013 3 
.074 4 

.312 2 

.063 3 

.727 7 

.007" " 
-.006 6 

.080 0 

.045 5 

t-value e 

5.002 2 
3.444 4 

.214 4 

.862 2 

.005 5 

.063 3 

.963 3 
1.041 1 
1.086 6 
2.475 5 

.790 0 

"" significant at the 5% level 
** significant at the 10% level 
aa row coefficients add up to one 
bb row coefficients add up to zero 
cc divided by 1000 
dd divided by 100 
ee The coefficients of the cost function cart be found in table C.3 in appendix C 

TableTable 5.14: Morishima elasticity of substitution in noncommercial services 

Substitutionn of. elasticity y t-value e 1-- elasticity t-value e 

Temporaryy for permanent work 
Permanentt for temporary work 
Agencyy for permanent work 
Permanentt for agency work 
Agencyy for temporary work 
Temporaryy for agency work 

.749" " 

.573 3 

.819 9 

.995 5 

.878 8 

6.669 9 
2.720 0 
1.517 7 
.779 9 
.747 7 
.679 9 

.311* * 

.251 1 

.427 7 

.181 1 

.005 5 

.122 2 

3.003 3 
.913 3 

1.133 3 
.172 2 
.003 3 
.094 4 

significantlyy different from 0 at the 5% level 
significantlyy different from 1 at the 5% level 
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TableTable 5.15: Percentage change in de cost share of agency work due to a one percent 
increasee in other variables 

1%% increase in... 

Permanentt labor cost 
Agencyy labor cost 

Temporaryy labor cost 
Production n 

Capital l 

Age e 
Sicknesss rate 
Difficultt vacancies rate 

Femalee rate 
Educationn level 
Companyy hours 
Unionn membership rate 

Staffingg rate 

Totall sample 

-.32 2 

.32 2 

.00 0 
-.01 1 

.01 1 

.32 2 
-.01 1 
.02 2 

-.02 2 
-.10 0 

.13 3 
-.02 2 

Industry y 

-.41 1 

.38 8 

.00 0 

.01 1 
-.05 5 

.38 8 

.02 2 

-1.44 4 

Noncommerciall services 

-.36 6 

.14 4 

.21 1 
-.16 6 

.05 5 

.04 4 
-.01 1 

.43 3 

.07 7 

.36 6 

EffectsEffects of change 

Inn chapter 4 the performance of the model was checked by applying the model to average 

valuess for 1998. Ideally the same procedure would be followed for the model of labor demand. 

Unfortunately,, for the variables included in the model there is littl e known about the average 

valuess in 1998. So the current analyses is limited to finding out what happens in case of a one 

percentt change in the explanatory variables of the cost share of agency work. 

Tablee 5.15 shows what happens if the variables affecting the cost share of agency work 

increasee by one percent. If permanent labor cost rises one percent the cost share of agency work 

decreasess with less than one percent in all samples. If the cost of agency labor rises, its cost share 

alsoo rises. 

Whenn looking at the exogenous variables, a one percent increase in the average age of the 

employeess increases the cost share of agency work by 0.32 percent in the total sample and 0.3 8 

percentt in industry. This concurs with the Dutch practice of payment: in many firms an employee's 

salaryy automatically rises with age regardless of the employee's performance. A one percent 

increasee in the average education level leads to an decrease of 0.10 percent in the cost share of 

agencyy labor in the total sample. As concluded earlier on, higher educated people usually do not 

havee an agency contract. A one percent increase in the company hours leads to an increase in the 

costt share of agency labor, both in the total sample as well as in the noncommercial services. 

Probablyy the extra hours are filled with agency workers. In industry the largest effect comes from 

aa one percent increase in the staffing rate inducing the cost share of agency labor to decrease by 

moree than one percent. In other words, in case of understaffing this means that firms are more 
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TableTable 5.16: Percentage change in de cost share of permanent and temporary contracts due 
too a one percent increase in the agency labor cost 

Totall sample Industry Noncommercial services 

Costt share of permanent labor (SP) -.01 -.01 -.01 
SA/SPP .34 .41 .18 
LA/LPP -.66 -.59 -.82 

Costt share of temporary labor (ST) .00 .00 .05 
SA /STT .32 .38 .12 

LA/LTT -J8 ^61 Il87 

likelyy to hire permanent staff to get to the right level of staffing, while in case of overstating the 

agencyy workers are the first ones to go. 

Thee substitution elasticities also show what happens if the cost of agency labor increases by 

onee percent (see table 5.16). From the model it becomes clear that the direct effects of an 

increasee in agency labor costs are very small. The cost share of permanent labor will decrease 

byy 0.01 percent. The effects on the cost share of temporary labor are almost zero except in 

noncommerciall  services. However, the Morishima elasticities of substitution show that a one 

percentt increase in the agency labor costs leads to a less than one percent increasee in the ratio 

SS A/SP, varying from 0.18 percent to 0.41 percent depending on the economic sector, and in the 

ratioo SA/ST, varying from 0.12 percent to 0.38 percent. This implies a decrease in the ratios LA/Lp 

andd LA/Lj  of less than one percent. So as the cost of agency labor increases the demand for 

agencyy labor will drop, but less than the increase. 

5.5.22 Efficiency 

Too find out whether firms using agency workers are more or less efficient than firms that do 

nott use agency workers two cost frontiers as specified in equation (5.13) are estimated, where 

thee variable cost function takes on the translog form as in equation (5.5). The specification of the 

variablee cost function is the same as in the previous section. The data come from the OSA 

sample. . 

Inn the first analysis the exogenous variables in the efficiency term (ij,) consist of a constant, a 

dummyy for 1992, a dummy indicating whether a firm uses agency workers or not and the same 

exogenouss variables used in the estimation of the cost function in section 5.5.1. In the second 

analysiss the agency dummy is replaced by the percentage of agency workers. Because this 

sectionn is mainly interested in efficiency and not in the cost frontier itself, the coefficients of the 



THEE DEMAND FOR AGENCY W O R K 107 7 

TableTable 5.17: Inefficiency in the total sample 

EstimationEstimation of the inefficiency term" 

Modell 1 Model 2 

Coefficientt t-value Coefficient t-value 

Constant t 
Agencyy dummy 
Percentagee of agency workers 
19922 dummy 
age e 
absenteeismm rate 
difficultt vacancy rate 
educationn level 
companyy hours 
staffingg rate 
unionization n 

Totall variance (a2) 
Degreee of inefficiency (x) 

Numberr of observations 1,681 
Logg likelihood -1,897.525 

AverageAverage efficiency scores 

Modell 1 Model 2 

Firmss without Firms with Firms without Firms with 
agencyy workers agency workers agency workers agency workers 

19900 0.545 0.413 0.576 0.499 
19922 0_560 0435 0_580 0.514 

*** significant at 5% level 
aa The coefficients of thee cost frontier can be found in table C.4 in appendix C 

costt frontier are not reported here, but can be found in appendix C. Only the coefficients of the 

inefficiencyy term are reported in this section. 

AllAll  firms 

Inn the first model for all the firms in the sample about 79.7 percent Of) of the total variance a2 

iss due to inefficiency (see table 5.17). The question is whether this inefficiency can be attributed 

too agency work. Indeed, it can. The coefficient for the agency dummy is positive and differs 

significantlyy from zero meaning that firms which use agency workers are more inefficient than firms 

thatt do not use agency workers. Also firms with many difficult vacancies are less efficient. The 

-2.177 7 

0.774" " 

0.016 6 
0.717 7 
0.341 1 
0.032" " 
-0.121 1 
-0.271 1 
0.885 5 
0.057 7 

1.206" " 
0.797" " 

1.780 0 
3.314 4 

0.076 6 
1.464 4 
1.952 2 
2.779 9 
1.898 8 
1.502 2 
1.587 7 
0.581 1 

3.994 4 

18.095 5 

-4.388 8 

0.129" " 
0.131 1 
1.133 3 
0.721" " 
0.049" " 
-0.217 7 
-0.354 4 
1.182 2 
0.109 9 

2.028" " 
0.857" " 

1.530 0 

3.074 4 
0.536 6 
1.526 6 
2.467 7 
2.320 0 
1.551 1 
1.337 7 
1.262 2 
0.955 5 

2.324 4 

15.446 6 

1,681 1 
-1,909.977 7 
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FigureFigure 5.7: Frequency of efficiency scores in the total sample (model 1,1992) 

35% % 
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Efficiencyy scores 

secondd model wonders whether inefficiency increases with the number of agency workers. About 

85.77 percent of total variance is due to inefficiency. More agency workers, more absenteeism and 

moree difficult vacancies imply more inefficiency within the firm. 

Inn both models the average efficiency score rose from 1990 to 1992. Also there is a big 

dii  fference in efficiency scores between firms with and without agency workers in both models. 

Figuree 5.7 shows the distribution of firms in 1992 over ten categories of efficiency scores (model 

1).. Of all firms without agency workers 21 percent has an efficiency score between 0.7 and 0.8. 

Onlyy 5 percent of all firms with agency workers are in the same category. The figure clearly 

showss that firms without agency workers are in the higher efficiency score categories. 

Ass explained in the previous section the total sample is very diverse. Thus cost frontiers for 

thee industrial and noncommercial services sectors are also estimated. Table 5.18 reports on the 

industriall  sector and table 5.19 reports on noncommercial services. 
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TableTable 5.18: Inefficiency in industry 

109 9 

EstimationEstimation of the inefficiency term* 

Modell 1 Modell 2 

Coefficient t t-value e Coefficient t t-value e 

Constant t 
Agencyy dummy 
Percentagee of agency workers 
19922 dummy 

age e 
absenteeismm rate 

difficultt vacancy rate 
educationn level 
companyy hours 
staffingg rate 
unionization n 

Totall variance (a2) 
Degreee of inefficiency (x) 

Numberr of observations 
Logg likelihood 

1990 0 
1992 2 

-1.198 8 

0.546" " 

-0.034 4 
1.401 1 
0.389" " 

-0.082 2 
-0.021 1 
0.298" " 
0.130 0 

-0.014 4 

0.639" " 

0.865" " 

Firmss without 

477 7 
-514.862 2 

Modell 1 

0.594 4 
4.365 5 

0.114 4 

1.091 1 
3.622 2 

1.253 3 

0.490 0 
4.098 8 

0.070 0 
0.304 4 

7.448 8 

6.236 6 

-0.390 0 

0.457" " 

0.042 2 

1.635" " 
0.545" " 

-0.124" " 
-0.062 2 

0.377" " 
-1.403 3 
0.003 3 

0.761" " 
0.763" " 

AverageAverage efficiency score 

:irmss with 

agencyy workers agency workers 

0.411 1 
0.456 6 

0.261 1 
0.245 5 

Firmss without 

477 7 
-516.614 4 

Modell 2 

0.457 7 

3.902 2 

0.155 5 

2.800 0 
3.868 8 
2.176 6 
0.791 1 
3.834 4 

1.665 5 

0.040 0 

7.176 6 
13.057 7 

Firmss with 

agencyy workers agency workers 

0.483 3 

0.526 6 

0.375 5 
0.357 7 

significantt at 5% level 
Thee coefficients of the cost frontier can be found in table C.5 in appendix C 

FirmsFirms in industry 

Inn industry the degree of inefficiency in the first model is 86.5 percent and again agency work 

affectss inefficiency positively and significantly (see table 5.18). Other factors influencing efficiency 

negativelyy are the absenteeism rate and company hours. The second model indicates that 

inefficiencyy rises with the number of agency workers: the coefficient for the percentage of agency 

workerss is also positive and significantly different from zero. Again absenteeism and company 

hourss affect inefficiency positively, just like age. However in industry difficult vacancies do not 

raisee inefficiency. The average efficiency scores are not very high and for firms with agency 

workerss much lower than for firms without agency workers. Interestingly for firms without agency 
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FigureFigure 5.8: Frequency of efficiency scores in industry (model 1,1992) 
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Efficiencyy scores 

workerss the efficiency scores increased from 1990 to 1992, but for firms with agency workers 

theyy decreased. 

Figuree 5.8 shows the distribution of firms in 1992 over ten categories of efficiency scores 

(modell  1). A large proportion (31 percent) of the firms with agency workers have an efficiency 

scoree between 0.1 and 0.2, while the proportion of firms without agency workers is very low (12 

percent)) in this category. Again the firms without agency workers are relatively more often 

positionedd in the higher categories 

FirmsFirms in noncommercial services 

Agencyy work is not significant for noncommercial services (see table 5.19). Neither the 

presencee nor the number of agency workers seems to affect efficiency. Instead efficiency is 

negativelyy affected by absenteeism but positively by company hours and age (only model 2). The 

averagee efficiency scores for firms without agency workers are higher than those for firms with 

agencyy workers. Interestingly, in this sector the average efficiency scores dropped from 1990 to 

19922 for all firms. Figure 5.9 shows the distribution of firms in 1992 over ten categories of 
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TableTable 5.19: Inefficiency in noncommercial services 

EstimationEstimation of the inefficiency temf 

Modell 1 Model 2 

Constant t 

Agencyy dummy 
Percentagee of agency workers 
19922 dummy 

age e 
absenteeismm rate 
difficultt vacancy rate 
educationn level 
companyy hours 
staffingg rate 
unionization n 

Totall variance (a2) 
Degreee of inefficiency (x) 

Numberr of observations 

Logg likelihood 

Coefficient t 

-5.461 1 
0.164 4 

1.170" " 
-1.974 4 

1.268" " 
0.041 1 

-0.048 8 
-0.702" " 
5.828 8 

-0.128 8 

1.706" " 

0.910" " 

t-value e 

1.570 0 

0.575 5 

2.117 7 

1.672 2 
2.999 9 
0.299 9 
0.640 0 
2.241 1 
1.824 4 
0.738 8 

2.899 9 
26.046 6 

463 3 

491.481 1 

Coefficient t 

-5.431 1 

-0.485 5 
1.210" " 

-2.128" " 
1.334" " 
0.044 4 

-0.057 7 
-0.712" " 
5.919 9 

-0.131 1 

1.731" " 
0.907" " 

463 3 
491.567 7 

t-value e 

1.638 8 

0.434 4 
2.302 2 
1.991 1 
3.417 7 
0.330 0 
0.776 6 
2.430 0 
1.932 2 
0.827 7 

2.976 6 
24.264 4 

1990 0 
1992 2 

AverageAverage efficiency scores 

Modell 1 Modell 2 

Firmss without Firms with Firms without Firms with 
agencyy workers agency workers agency workers agency workers 

0.592 2 

0.481 1 

0.531 1 
0.449 9 

0.594 4 
0.482 2 

0.540 0 
0.455 5 

"" significant at 5% level 
aa The coefficients of the cost frontier can be found in table C.5 in appendix C 

efficiencyy scores (model 1). The distribution of the two types of firms does not vary as much as 

inn the total sample and industry. In the category 0.7-0.8 there are relatively more firms without 

agencyy workers, while the category 0.3-0.4 there are relatively more firms with agency workers. 

Despitee the fact that the firms in the sample and even in the subsamples are very diverse, the 

conclusionn is that in general using agency workers does not positively affect the efficiency of the 

firm.firm. The reasons maybe a loss of human capital, less commitment to the firm, inexperience or 

aa lack of firm specific knowledge. 
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FigureFigure 5.9: Frequency of efficiency scores in noncommercial services (model 1,1992) 
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5.66 Summary and conclusions 

Withh every worker a firm incurs hiring, employment and firing costs. These costs are not 

incidentall  but inherent to the labor process. Employers know this and take it into account when 

hiringg new workers. Thus it influences the demand for labor in general and the demand for certain 

typess of workers specifically. Different types of workers have different costs. For example, there 

aree no firing costs involved with temporary and agency workers. As far as hiring costs are 

concerned,, much depends on the search channel used. Agency workers come through a 

temporaryy work agency, which demands a fee. Regular workers are usually hired through other 

searchh channels. Each of these search channels have their own price tag. 

Too find out the effects of these costs a labor demand model is estimated. The model consists 

off  a variable cost function and three cost share equations, one for each type of labor contract. 

Capitall  is considered to be a fixed input in the short term. There is only one output which is the 

productionn value. The chosen form for the variable cost function is the translog function. Instead 

off  using wages as input prices the costs of each labor contract are calculated. This is done by 
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calculatingg hiring, employment and firing costs per search channel. It is assumed that these costs 

differr for all three types of labor contract. 

Thee data come from the Organization for Strategic Labor Market Research (OS A) and covers 

thee years 1990 and 1992. Temporary work agencies are a very popular search channel but still 

thee number of agency workers decreased from 1990 to 1992. The data show that firms hiring 

agencyy workers are often large firms with relatively few women. They also have a low 

absenteeismm rate, are less unionized and have a high labor turnover. Firms using agency workers 

seemm to have more difficulties to achieve an optimal staffing and capital utilization rate. Agency 

workerss are frequently hired in industry, but less frequently in noncommercial services. 

Thee labor demand model is estimated with a seemingly unrelated regression. Firms with a high 

ratee of vacancies that are difficult to fulfil also have a high share of agency workers. Perhaps these 

firmsfirms try to overcome the vacancy problems by hiring agency workers. On the other hand firms 

withh an high average education level have a lower share of agency workers. This concurs with 

earlierr findings that agency workers usually are not highly educated. The Morishima elasticity of 

substitutionn indicates that an increase in the relative cost of any labor contract leads to a 

substitutionn away from the more expensive form of labor towards the cheaper form of labor, but 

nott enough to totally compensate the increase in costs. Except for the noncommercial services 

agencyy work is an alternative for permanent work when the costs of permanent work increase. 

Agencyy work is never an alternative for temporary work. Obviously firms see no benefit in 

replacingg agency contracts with temporary contracts or vice versa. In industry a high staffing rate 

(i.e.. overstaffing) implies a low share of agency workers. This is in line with expectations. 

Obviouslyy any temporary staff shortages can then easily be solved by moving own personnel 

around.. In noncommercial services none of explanatory variables has any effect on the share of 

agencyy work, probably because firms in this sector employ relatively few agency workers in the 

periodd under investigation. 

Anotherr aspect of the demand for agency work is the question of efficiency. Instead of a cost 

functionn a cost frontier is estimated. The cost frontier is the set of points where, given the amount 

off  output, minimal costs are achieved. Deviations from the cost frontier are attributed to 

inefficiency. . 

Estimationn of the cost frontier shows that using agency workers does not positively affect the 

efficiencyy of firms. In general firms using agency workers are less efficient than firms not using 

agencyy workers. This is especially true for firms in industry. Moreover, their efficiency decreases 

withh the number of agency workers. For firms in noncommercial services there is no effect from 

hiringg agency workers. Noncommercial services with agency workers are just as efficient as 

noncommerciall  services without agency workers. 




