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Chapte rr  2 

Development ss In 
Agenc yy Work 

2.11 Introductio n 

Inn the Netherlands temporary work agencies first occurred in the 1940s but it took until the 

economicc boom of the 1960s before they became truly visible and important. Their quick growth 

ledd to the foundation of the Algemene Bond Uitzendbureaus (ABU) in 1961.' The ABU is an 

employerss organization of temporary work agencies, which aims to serve the corporative interests 

off  and achieve certain standards in temporary work agencies. It also serves as a mediator 

betweenn temporary work agencies and the government. 

Inn 1965 official legislation concerning temporary work agencies came into existence, imposing 

manyy rules and regulations (Government Publications, 1965). Asof 1971 collective bargaining 

takess place between the ABU and the trade unions resulting in a collective bargaining agreement 

whichh was declared generally binding for the first time in 1972. The collective bargaining 

agreementt is renewed every year. 

Fromm 1973 onwards the Ministry of Social Affairs and Employment and later on Statistics 

Netherlandss started to gather data on agency workers. With the exception of a few setbacks the 

figuress show a growing number of agency workers. From 1986 onwards Statistics Netherlands 

alsoo gathers data on temporary work agencies, a sector which is booming since the mid nineties. 

Onn January 1fl, 1991 a new law concerning among others temporary work agencies came into 

effectt (Government Publications, 1990), making the 1965 law obsolete. Many informal rules that 

weree established between 1965 and 1990 now became an official part of the legislation. 

Onn the 1a of July, 1998 the law was changed again, and very radically thi s time (Government 

Publications,, 1998b) Some rules that were too restrictive were lifted. New rules were added to 

providee more security to agency workers. The temporary work agency sector was fully 

liberalizedd on January 1a, 1999, when another law providing more flexibility on the labor market 

camee into effect (Government Publications, 1998a). 

11 Later on the name was changed to Algemene Bond van Uitzendondernemingen. 
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AA detailed description of the collective bargaining agreement until 1998 can be found in section 

2.2.. The new legislation and collective bargaining agreement are described in section 2.3. Section 

2.44 reflects on the trend in agency work and its effect on macro-economic conditions. Section 

2.55 provides a summary and conclusions. 

2.22 The collective bargaining agreement and legislation until 1998 

Fromm 1965 until 1990 the 1965 law on agency work was in effect. Based on this law the first 

collectivee bargaining agreement for agency workers was established in 1971. So far this annual 

agreementt has been declared generally binding by the government, all temporary work agencies 

havee to stick to it. In 1991 a new law became effective. The new law formalized many of the rules 

thatt were not in the 1965 law but were formed during the period 1965-1990 based on 

experience.. This section gives a short overview of the legal framework. First in section 2.2.1 the 

obligationsobligations and rights of agency workers and temporary work agencies are discussed. Section 

2.2.22 provides information on the wage formation in the agency work sector. 

2.2.11 Obligations and right s 

Temporaryy work agencies needed a license to operate as such. Registration of a worker with 

aa temporary work agency put no obligation on the temporary work agency to provide a job for 

thee agency worker, nor was the agency worker under any obligation to accept an assignment 

providedd by the temporary work agency (ABU, 1994). The agency worker was neither an 

employeee of the temporary work agency nor of the user company. As a consequence regular 

laborr law did not apply to agency contracts. In fact, the agency contract was more like a 

freelancee contract, although temporary work agencies payed the mandatory social insurance 

premiumss for health care, disability and unemployment. Likewise, agency workers were obliged 

too pay their share and contribute to pay-as-you-go, old-age and survivors' insurance. There was 

noo pension fund for agency workers. 

AA labor relation only starts when the agency worker actually starts working. The labor relation 

endss when the agency worker stops working or reports sick. This means that an agency worker 

whoo is registered with a temporary work agency but not actually working, is effectively 

unemployed.. Consequently he is entitled to unemployment benefit for the days he is not working 

(providedd he meets all the other eligibility requirements). Agency workers may not work more 



DEVELOPMENTSS IN AGENCY W O R K Ï 5 

thann six months (or a 1000 hours within one year) for one employer, although in practice a term 

off  twelve months was tolerated. 

Iff  the labor relation between the agency worker and the user company is shorter than two 

months,, it can be ended without notice both by the temporary work agency and the agency 

worker.. If the labor relation lasts more than two months the term of notice for the temporary 

workk agency may vary from 4 to 22 days depending on the duration of the assignment. The 

agencyy worker has no term of notice: he can quit at any time. 

Thee labor relation goes on for the duration of the assignment supplemented with holidays. The 

agencyy worker is entitled to 16% hours holidays per full month of work. There is an exception 

forr students who work during school vacations. They are only entitled to 13 Vb hours ofholidays 

perr full month of work. Generally, agency workers are not allowed to use up their holidays in the 

firstfirst two months of the labor relation. If the labor relation is shorter than two months, a monetary 

equivalentt wil l be paid. 

Inn general an agency worker will work the same hours as the other workers in the user 

company.. However, the user company and the agency worker can agree on different working 

hours.. This option could be used by the user company to avoid paying overtime. For example, 

aa regular worker with a normal working day of eight hours will get extra payment ifhe works nine 

hourss a day. However, if the user company agrees with the agency worker that his normal 

workingg day will be nine hours, no overtime has to be paid. 

Temporaryy work agencies may not hinder agency workers who wish to switch to another 

agencyy or want to engage in a direct labor contract with the user company. However if an agency 

workerr agrees to a regular labor contract with the user company, he is obliged to inform the 

temporaryy work agency about this contract. If an agency worker switches from one temporary 

workk agency to another, the new agency has to classify the agency worker into the same 

experiencee category as he was before, if possible. 

Thee collective bargaining agreement for agency workers overrules the collective bargaining 

agreementt that is valid for the user company, except when there are specific stipulations 

concerningg agency workers in the collective bargaining agreement of the user company. In that 

casee the collective bargaining agreement of the user company overrules the collective bargaining 

agreementt for agency workers. Temporary work agencies are not allowed to operate in the 

constructionn sector. Agency workers may not be used to break a strike. 
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2.2.22 Wages 

Wagess are also set in the collective bargaining agreement. Wages depend on age, education 

level,, occupational category, time worked with the temporary work agency, and the time of day 

att which the work takes place. Usually wages for agency workers are lower than wages for 

nonagencyy workers, although officially an agency worker should get a wage that is comparable 

too the wages of regular workers in the user company. What is comparable, is of course open to 

discussion. . 

Everyy agency worker has a personal position, which is defined by the number of hours 

workedd for the temporary work agency within one year. Whenever the agency worker reaches 

10000 hours of agency work within one year since reaching his current position, he is promoted 

too a higher personal position. 

Everyy agency workers is also classified into a personal level, which depends on the function 

levellevel of the kind of jobs the agency worker is doing. The function level of ajob is based on the 

skillss and schooling needed to perform the job. In general the personal level will be equal to the 

functionn level of the job, but it is possible to work in ajob with a higher function level. If an 

agencyy worker has been working in jobs with a higher function level than his personal level for 

att least 500 hours within one year, his personal level will be increased. 

Thee gross hourly wage rates are set according too a cross tabulation of personal level and 

personall  position. If the work takes place at irregular hours a surcharge is paid, varying from 25% 

too 200% of the hourly wage. In accordance with the law on minimal youth wages the wages of 

peoplee under 23 are cut by a percentage varying from 15% to 70%. Overtime is rewarded with 

aa surcharge varying from 25% to 50%. The compulsory social premiums are deducted, but no 

reservationss are made for supplementary benefits, such as additional (early) retirement pensions, 

additionall  di sability benefit or additional survivor benefit. Most regular workers are covered by 

thesee supplementary benefits under the collective bargaining agreements. 

2.33 The new law and the new collective bargaining agreement 

Inn July 1998 a new agency work law came into force replacing the 1991 law. In January 1999 

anotherr new law came into force assuring more flexibility on the labor market in general. Although 

thee flexibilit y law is not specifically aimed at agency work, it has a lot of consequences for 

temporaryy work agencies as wel 1. The two new laws were simultaneously drafted and discussed 

inn parliament (Government Publications, 1996a and 1996b; ABU, 1998). So when the agency 

workk law came into force the temporary work agencies already knew that the flexibilit y law 
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wouldd soon come into effect as well. In 1998, therefore, the unions and the ABU renegotiated 

aa collective bargaining agreement for agency workers, keeping in mind both new laws. This time 

thee new collective bargaining agreement is valid for five years (ABU, 1999). It will be 

renegotiatedd in 2003. Minor changes are implemented annually. 

Underr the new law on agency work temporary work agencies no longer need a licence to 

operate.22 As a consequence the user company can now also lend out the agency worker it hired 

too another firm. There is no longer a limit to the period an agency worker can work with one user 

company.. Agency workers are now employed by the temporary work agency and they are 

entitledd to a supplementary funded retirement pension at the age of 65. Agency work is allowed 

inn all sectors of the economy, including the construction sector. However, collective bargaining 

agreementss in particular economic sectors may contain restrictions on the use of agency workers. 

Furthermore,, temporary work agencies are required to invest in training and education for agency 

workers,, although an individual agency worker cannot claim right to it. The temporary work 

agencyy decides who may follow a course and who may not. 

Whatt remains the same is that only the user company may be charged a fee for agency work, 

andd not the agency worker. Also the system o f determining the hourly wage remains the same. 

Itt is still not allowed to use agency workers to break a strike. 

Sectionn 2.3.1 discusses the consequences of the employee status. Sections 2.3.2 and 2.3.3 

describee the two regimes under which the agency workers may work: the chain system and the 

phasee system respectively. Section 2.3.4 explains the case of successive employership. In section 

2.3.55 some critical notes are presented. 

2.3.11 Consequences of the employee status 

Sincee the enactment of the new law on agency work the agency worker is an employee of the 

temporaryy work agency. This means that normal labor law now also applies to agency contracts. 

Thiss is a victory for the unions because it provides the agency worker with more security. Agency 

workerss now also get certain fringe benefits. A pension fund for agency workers has been 

established.. Every agency workers who is older than 21 and has worked more than 26 weeks 

forr a temporary work agency is entitled to participation in the pension fund. Like in other firms 

theree has to be a workers' council which includes agency workers and not j ust the regular staff 

off  the temporary work agency. On the other hand the condition that temporary work agencies 

22 If temporary work agencies are also involved in recruitment and selection activities, they do need a 
licence. . 
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mayy not hinder agency workers going to another employer (for example the user company or 

anotherr temporary work agency) has been dropped. 

Agencyy workers now have atrial period. The rules for trial periods for agency workers are 

thee same as those for regular workers. For agency jobs of less than three months atrial period 

iss not allowed. If the job lasts more than two years, the maximum trial period is two months. 

Thee temporary work agency can offer the agency worker three types of contracts: 

 an agency contract, 

 a temporary contract, or 

 a permanent contract. 

Thee agency contract is a contract that lasts for the duration of the assignment and automatically 

endss when the user company ends the assignment or when the agency worker reports sick. The 

temporaryy contract is a contract for a definite period. The permanent contract is a contract for 

ann indefinite period. 

Agencyy workers now have a term of notice. This term depends on the kind of contract the 

agencyy worker has. If the agency worker has an agency contract he can leave at any time, 

althoughh he should announce his departure one day ahead. If he has a temporary contract the 

termm of notice varies from one week to one month depending on the length of the contract. If he 

hass a permanent contract the term of notice is one month. 

Thee temporary work agency can choose which kind of contract it offers to the agency worker, 

butt it depends on which system the agency wishes to use to lend out the agency worker. There 

aree two systems: 

 the chain system, or 

 the phase system. 

Thee chain system consists of a chain of temporary contracts which eventually may become 

permanent.. All firms can use the chain system. The phase system consists of set of agency 

contracts,, temporary contracts and eventually a permanent contract. Only temporary work 

agenciess can use the phase system. The choice for either one of these systems has to be made 

thee first time an agency worker starts to work for the temporary work agency. If no choice is 

madee the phase system is assumed. These two systems are discussed in more detail in the next 

twoo sections. 

2.3.22 The chain system 

Inn the past temporary contracts were often abused by employers to avoid giving someone a 

permanentt contract. By offering a chain of temporary contracts the employee was more or less 
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workingg on a permanent base, without having the security of a permanent contract. This was 

calledd the revolving door construction. 

Thee new flexibilit y law puts an end to this practice. An employer can offer an employee a 

maximumm of three temporary contracts within three years. Interruptions of less than three months 

betweenn contracts also count for the three year period. If within three years the same employer 

offerss a fourth contract, it automatically becomes a permanent contract. If two or three temporary 

contractss together, offered by the same employer, last more than three years (including 

intermissionss of less than three months) the last contract automatically becomes a permanent 

contract.. There is one exception: a single temporary contract of more than three years is still 

possible. . 

Temporaryy work agencies can offer agency workers a chain of temporary contracts. Since 

thee temporary work agencies are now employers of the agency workers, they have to be careful 

inn using the chain system. If they exceed the term of three years or offer the agency workers more 

thann three temporary contracts within three years, the agency worker becomes a permanent 

employeee o f the temporary work agency. The chain systems leaves the temporary work agency 

withh little flexibility.  The alternative is the phase system which is discussed in the next section. 

2.3.33 The phase system 

Becausee the chain system is too restrictive for temporary work agencies, the phase system is 

invented.. It is intended to give more flexibility  to temporary work agencies, while at the same time 

givingg agency workers more security. It is laid down in the collective bargaining agreement for 

agencyy workers. Only temporary work agencies are allowed to use this system, and only to lend 

outt agency workers to user companies. Temporary work agencies cannot use the phase system 

withinn their own company. 

Thee phase system consists of four phases. Phase 1 lasts 26 weeks. Only weeks in which the 

agencyy worker actually works count. The number of hours worked within a week is irrelevant 

butt the 26 weeks have to be worked with the same temporary work agency. In phase 1 the 

agencyy worker can be offered all three forms of labor contracts. 

Afterr 26 weeks of work the agency worker continues in phase 2. Phase 2 lasts six months 

independentt of the number ofhours worked during this period. Intermissions of less than three 

monthss also count. If an intermission lasts more than three months phase 2 is restarted. In phase 

22 the agency worker can be offered all three forms of labor contract. 

Afterr the agency worker has completed phase 2 he goes through to phase 3. Phase 3 lasts 24 

months.. Labor contracts run for at least three months. Intermissions of less than three months also 
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countt for the 24 months period. If an intermission lasts more than three months phase 3 is 

restarted.. In phase 3 only a temporary contract (for at least three months) or a permanent 

contractt may be offered to the agency worker. If the agency worker interrupts his work for more 

thann a year in any of the three phases above, he returns to the beginning of phase 1. 

Iff  the agency worker successfully completes phase 3 he ends up in phase 4. In this phase his 

temporaryy contract automatically becomes permanent. This implies that even if the temporary 

workk agency does not provide work, the agency worker still gets paid. 

Hencee if there are no intermissions the road from an agency contract to a permanent contract 

lastss three years. There is also a short route to phase 4. If an agency worker works more than 

eighteenn months for the same user company without intermissions of more than three months, his 

laborr contract with the temporary work agency automatically becomes permanent. 

Ass long as the agency worker is in phase liti s still possible to switch to the chain system. In 

anyy of the other phases this is no longer possible. Switching from the chain system to the phase 

systemm is not allowed, unless there is an intermission of more than three months. If the agency 

workerr changes temporary work agencies, switching systems is allowed. 

2.3.44 Successive employership 

Underr the new agency work law the temporary work agency is the employer of the agency 

worker.. This means that the user company could avoid giving the employee a permanent contract, 

byy continuously switchingg between hiring the same employee directly and through a temporary 

workk agency. 

Too avoid this kind of abuse there is a rule on successive employership. If an employee 

switchess employers, but effectively remains doing the same job with the same user company, the 

laww considers this a case of successive employership. This means that as far as labor contracts 

aree concerned the current employer is considered to be the same employer as the ex-employer. 

Thiss has some serious implications for temporary work agencies. For example if an employee 

wass first working for user company A and then starts working for temporary work agency B 

whichh lends him out to user company A to do exactly the same job, the law will consider this a 

chainn of labor contracts with the 'same' employer, in this case temporary work agency B. This 

meanss that all the afore mentioned rules about three temporary contracts within three years in the 

chainn system and the short route to phase 4 in the phase system apply. This situation could also 

arisee if the user company switches temporary work agencies (and the agency worker also 

switches)) or if the employer offers the agency worker a labor contract directly. 



DEVELOPMENTSS IN AGENCY WORK 21 1 

Forr this reason it is important that temporary work agencies know the agency worker's recent 

employmentt record. On request of the temporary work agency the agency worker is obliged to 

informm the agency about his past jobs. If from this information it becomes clear that lending out 

ann agency worker to a certain user company would lead to successive employership, the 

temporaryy work agency may refuse to lend out the agency worker to this user company. If the 

agencyy worker consciously supplies false information the rule about successive employership no 

longerr holds. 

2.3.55 Some critical notes 

Inn most cases the temporary work agency will choose to use the phase system, because it is 

moree flexible. Only in some special cases will the chain system be more advantageous. In theory 

bothh systems provide more security for the agency worker. The longer an agency worker works 

forr a temporary work agency the more rights he gets. 

However,, there is a catch. Like before the agency worker is under no obligation to accept an 

assignmentt and, more importantly, the temporary work agency is under no obligation to provide 

work.. A temporary work agency can prevent any agency worker from ever reaching a permanent 

contract,, simply by making sure that the intermission between two contracts is more than three 

months.. In the chain system this means that the agency worker has to start all over again, while 

inn the phase system this means that the agency worker will always be set back to the beginning 

off  phase 2 or 3. It may not be a very decent thing to do, but it is quite legal and there is nothing 

ann agency worker can do to prevent it. 

Thiss problem can also occur with temporary contracts, but there is one difference. Preventing 

aa temporary contract from becoming permanent would lead to extra costs for a regular employer. 

Hee would either have to hire another worker which involves hiring costs, or he could leave all the 

workk undone for three months and a day, which could hinder the production process and 

eventuallyy may mean less profit. For a temporary work agency preventing a temporary contract 

fromfrom becoming permanent has little or no consequences. Most user companies will probably not 

caree at all whether person A or person B comes to help them out. Thus not offering a permanent 

contractt comes at lower cost to the temporary work agency than to a regular employer. 

Thiss problem may become quite evident when the economy takes a downturn. If there are not 

enoughh agency jobs to go round, the agency workers that were lucky enough to attain a 

permanentt contract will get the first pick. Not employing them would cost the temporary work 

agencyy money, so it has to make sure that the agency workers with a permanent contract always 
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work.. This means that there will be less jobs for those agency workers in phase 1 through 3, and 

thatt the chances of an intermission lasting more than three months will grow. 

Soo although on paper the new law provides more security, the question is how much security 

wil ll  be provided over the business cycle. The advantage of the new legislation is that the agency 

contractt has become a normal labor contract, that agency workers are now building up a 

retirementt pension, and that other fringe benefits are possible, for example collective insurances. 

Becausee agency workers are now employees of the temporary work agency they also have more 

influencee on the management of the agency. But job security is still as limited as in the old 

situation. . 

2.44 The trend in agency work 

Agencyy work is still growing in popularity. In 1973 there were on average only 24,500 agency 

workerss working every day, while by 2000 their number had increased more than tenfold to 

308,0000 agency workers. However the rise is not continuous. Figure 2.1 shows that the average 

numberr of agency workers drops whenever the economy is slowing down. The average number 

off  agency workers decreased during the second oil crisis in the Early Eighties and it also 

decreasedd during the downturn of the Early Nineties. Since 1994 agency work is booming, but 

growthh has slowed down in 1999. 

Inn figure 2.1 only agency workers that are working are counted. Agency workers that are 

betweenn jobs are not included. Thus the actual number of people registered with a temporary 

workk agency is even higher. This means that in bad times the data points in figure 2.1 more or less 

representt the demand for agency work, while in good times the data points closely resemble the 

supplysupply of agency work. 

Nott every agency worker works full-time. Figure 2.1 also includes the number of agency 

workerss in full-time equivalents. The average number of hours worked decreased in the period 

1973-2000.. While in 1973 the average agency worker worked close to 40 hours a week, in 

20000 the average working week for agency workers counts only 26 hours. For regular workers 

thee average working week amounted to 31 hours (excluding overtime) in 1998. 

Althoughh agency work is often viewed as a type of labor contract that suits especially women, 

thee ratio men-women is nearly equal. In period 1985-2000 the percentage of female agency 

workerss varies from 44.9 percent in 1985 to 50.1 percent in 1990 (ABU, 1993-2000). The 

averagee is 48 percent. Currently about 50 percent of all agency workers is female, whereas only 

400 percent of all employees are women. 
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FigureFigure 2.1: Average number of agency workers, 1973-2000 
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Source:: Statistics Netherlands, Ministry of Social Affairs 

Thee question is how the number of agency workers relates to other macro-economic variables. 

Veryy often the courses of these series are very similar to that of agency work. For example 

investmentss in material assets have been booming over the past two decades, just like agency 

work.. Also over the past few years the labor market has become very tight. Consequently 

unemploymentt is declining. The development of these variables are all strongly influenced by the 

businesss cycle. It would be interesting to find out whether such macro-economic indicators in 

somee way relate to agency work. 

Thee possible relationship between agency work and other economic variables is carefully 

examinedd in the upcoming sections. Section 2.4.1 briefly explains the theoretical background. 

Sectionn 2.4.2 shows empirical results for annual data. Section 2.4.3 discusses seasonal trends. 

2.4.11 Cointegration 

Onee way of determining the relationship between agency work and other economic variables 

iss the method of cointegration (Engle & Granger, 1987). Cointegration distinguishes between a 

longg term and a short term relationship. The long term relationship is viewed as an equilibrium, 
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thatt is a structural relationship between two or more variables. The short term relationship 

representss corrections to the equilibrium. The idea behind cointegration is that individually two 

seriess may wander extensively over time but that they will always stay closely together. However, 

cointegrationn does not imply any kind of causal relationship between the variables! 

AA condition for cointegration is that all variables in the cointegrating regression are integrated 

off  order one. This means that both series should contain a unit root (implying non stationarity) and 

becomee stationary by first order differencing. If a series is stationary after first differencing, the 

errorss of the differenced series are all randomly distributed. In other words, any deviations from 

thee equilibrium do not persist into the future. 

Theree are three types of series that contain unit roots: 

 Random walk: x, =x,_,+el: 

 Random walk with drift: x,=C+x,.,+e,; 

 Trend stationary process: x,=C+?-t+£,. 

Thee x represents a time series, t is a time trend and fis an error term. The k and Care parameters 

too be estimated. The random walk fluctuates around the starting value of the series. The random 

walkk with drift moves gradually upwards or downwards depending on the direction of the drift 

(0-- And the trend stationary process also moves upwards or downwards depending on the sign 

off  A. 

Combiningg the three unit root processes above leads to a test for unit roots. It is called the 

Augmentedd Dickey-Fuller (ADF) test (Dickey & Fuller, 1979, 1981) and looks like: 

M M 

Ax f=a+Y/+5xM+]£e|Ax,_.+err (2.1) 

wheree A indicates first-differencing (i.e. zdjc/=x,-jcl./). M is the number of lags to be included and 

a,a, y, ö and 6, are parameters to be estimated. Under the null hypothesis of a unit root, i.e. non 

stationarity,, 6=0 and y=0. Thus if the null hypothesis is rejected, x, is stationary. In other words 

itt is integrated of order 0 which is denoted by 1(0). If the null hypothesis is not rejected, the ADF-

testt should be re-applied to the differenced series Ax,. Then, if the null hypothesis is rejected, Ax, 

iss 1(0) which means that the original series x, is integrated of order one, denoted by 1(1). If the 

nulll  hypothesis is not rejected, differencing and testing should continue until it is. The ordinary 

criticall  values of the student's t-distribution are not valid. Alternatively, asymptotic critical values 

aree provided by MacKinnon (1994) and finite sample critical values by Cheung and Lai (1995). 

Oncee it is establi shed that all series are I( 1), the model may be tested for cointegration. Two 

(orr more) series are cointegrated if individually they are all I( I) and the combination is 1(0). 

Assumee that the long term model is formulated as: 

*,=z,P+«,, (2.2) 
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wheree x, and z, are two 1(1) series, u, an error term and /? a parameter to be estimated. Then 

cointegrationn can be tested by running the ADF-test on the residuals «,. This is called the Engle-

Grangerr (EG) test. If the null hypothesis of non stationarity is rejected, the residuals are 1(0) and 

thee system is cointegrated. Asymptotic critical values for this test are calculated by MacKinnon 

(1994)) and, in the case of a finite sample, by MacKinnon (1991). 

Cointegrationn implies that a distinction can be made between the long term equilibrium and 

shortt term deviations. The long term model is the one formulated in equation (2.2). It represents 

thee long term relationship between x and z. The short term model is formulated as an error 

correctionn model (ECM): 

MM J 

te=«>üte=«>ütt__xx + £ T I ^ . + E y*xt_r (2.3) 
I = II  i = i 

Heree co, rj t and £ are parameters to be estimated and M and J are the number of lags to include. 

Thee ECM represents any temporary deviations from the equilibrium. Thus the parameter co 

indicatess how far the series deviate from their long term relationship. 

Iff  the hypothesis of cointegration is rejected, the short term model can be represented by an 

ordinaryy growth model. Thus it will not contain the error term from the long term model: 

MM J 

A v E V ^ + E ^ A v , .. (2.4) 
1=11 1=1 

Inn a nutshell this is the theory of cointegration. The next two sections will apply the theory to 

bothh annual as well as seasonal data. 

2.4.22 Annual trends 

Thee development of agency work is strongly influenced by the business cycle. When the 

economyy takes a downturn, temporary work agencies are usually the first to suffer. On the other 

handd when the economy is on the rise again, temporary work agencies are the first to profit. 

Consequently,, agency work is often considered to be a leading indicator for economic 

development.. To test this hypothesis agency work is compared to two other variables strongly 

influencedd by the business cycle: unemployment and investments. Both the development of 

investmentss and unemployment show similar patterns as the development of agency work (see 

figuress 2.2 and 2.3 respectively). The development of the investments shows dips in 1982 and 

19944 and a high rise ever since. Unemployment runs opposite to the trend in agency work. There 

iss a high rise during the early eighties, a dip in the early nineties, a peak in 1994 and it is 
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FigureFigure 2.2: Investments in material assets3 and agency work, 1973-2000 
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aa constant prices of 1990. 
Source:: Statistics Netherlands 

decreasingg ever since. Thus chances are that investments and unemployment are cointegrated with 

agencyy work. 

Thee period covered by the regression analysis in this section is such that the data on agency 

workk covers the period 1973-1998. Due to the changes in the legislation concerning agency 

workers,, the data on agency workers from 1999 onwards is not fully comparable with previous 

yearss according to Statistics Netherlands.3 Thus data on agency work for 1999 onwards are not 

includedd in the regression analysis. Instead, they are used to judge the predictive qualities of the 

estimatedd models. All variables are transformed to natural logarithms. 

55 Since 1999 the number of agency hours are counted by phase. According to Statistics Netherlands the 
summ of these phases is not comparable to the number of agency hours reported in earlier years, because phase 
33 and 4 also include outplacement hours. However, looking at figure 2.1 the numbers for 1999 onwards seem 
veryy much in line with earlier years. This may be because the current phase 3 and 4 agency workers usually 
startedd under the old system and are thus still very much comparable to agency workers from previous years. 
Inn time this may change. 
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FigureFigure 2.3: Number of unemployed and agency work, 1973-2000 
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Itt is first checked whether the logged series are integrated of order one. Because none of the 

differencedd series seem to follow a linear time trend, it was not included in the ADF-test. Thus 

itt is tested whether the series are a random walk with drift. Table 2.1 shows the results. The 

numberr of lags are chosen by minimizing the Schwarz-Bayes information criterion. For all series 

inn levels the null hypothesis of a unit root is not rejected. But it is for the first-differenced series. 

TableTable 2.1: Testing for unit roots in the annual data 

Testedd series (in logs) 

Full-timeFull-time agency workers 
level l 
firstt difference 

Investments Investments 
level l 
firstt difference 

Unemployed Unemployed 
level l 
firstt difference 

Numberr of 
observations s 

25 5 
24 4 

25 5 
26 6 

24 4 
25 5 

Numberr of 
lags s 

2 2 
2 2 

2 2 
0 0 

3 3 
1 1 

ADF-statistic c 

-0.809 9 
-2.775** * 

0.367 7 
-2.617** * 

-2.203 3 
-3.809** * 

Criticall value3 

-2.949 9 
-1.968 8 

-2.949 9 
-1.989 9 

-2.933 3 
-1.978 8 

Decision n 

Doo not reject non stationarity 
Rejectt non stationarity 

Doo not reject non stationarity 
Rejectt non stationarity 

Doo not reject non stationarity 
Rejectt non stationarity 

"" significant at 5% level 
aa critical values based on a finite sample distribution depending on the number of observations. Significance level is 5%. 
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Thuss all series are integrated of order one which means deviations from the equilibrium do not 

persistt into the future. It is now possible to test for cointegration. 

Investments Investments 

Too see whether agency work is a leading indicator for investments, investments are regressed 

onn a constant, a time trend, a quadratic time trend and the number of full-time agency workers 

inn the previous year. The Engle-Granger test for cointegration is applied to the residuals. Based 

onn the Schwarz-Bayes criterion one lag was added. The test leads to a rejection of the null 

hypothesiss of non-stationarity at the five percent level. Thus the residuals are integrated of order 

zeroo meaning that cointegration is present. In other words in the long term agency work and 

investmentss follow the same trend. This implies that the short term relationship may be 

representedd by an error correction model (ECM). Table 2.2 shows the results of both models. 

Inn the long run the investments are significantly influenced by the number of full-time agency 

workerss from the previous year. The Durbin-Watson test statistic is inconclusive, but it is very 

likelyy that there is serial correlation in the model. Therefore the t-values of the coefficient are 

adjustedd using the Newey- West correction (Newey & West, 1987) to account for the presence 

off  serial correlation. All coefficients in the long run model are significant at the five percent level. 

Inn the short run model the coefficient of the error correction is approximately minus one. This 

meanss that any deviations from the long run equilibrium in the previous year are fully corrected 

inn the current year. In the short term model the Breusch-Godfrey test statistics for autocorrelation 

forr one up to eight lags show that autocorrelation is no longer present. The coefficients in both 

modelss are also checked on stability. The CUSUM and CUSUMSQ plots indicate that for both 

modelss the parameters and the variance respectively are stable over the period 1973-1999.4 

Too find out if the model is an accurate representation of reality, it is used to obtain out of 

samplee predictions on investments. Table 2.3 shows the predicted and actual investments in 2000 

andd 2001 using both models. As an indicator of good prediction the root mean squared 

percentagee error (RMSPE) is calculated (for an overview see Van Gameren, Moolenaar & Paap, 

1993).55 Because there is only one prediction that can be checked with the data the RMSPE is 

44 The CUSUM and CUSUMSQ tests are based on recursive residuals (Brown, Durbin and Evans, 1975). 

numbernumber of 
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TableTable 2.2: Agency work as a leading indicator for investments, annual data 1973-1999 

Longg term model Lagg order coefficient t t-value/criticall value" 

constant t 
trend d 
trend2 2 

numberr of full-time agency workers 1 

Numberr of observations 

R2 2 

Durtoin-Watsonn test statistic 
Engle-Grangerr test statistic 1 

8.228' ' 
-.032* * 
.001* * 
.242* * 

26 6 
.957 7 

1.379 9 
-6.413* * 

24.569* * 
7.991a a 

10.5653 3 

7.1003 3 

(1.143,1.652)c c 

-4.154 4 

ShortShort term model Lagg order coefficient t t-value/criticall value* 

errorr correction 
constant t 
changee in trend2 

changee in agency workers 
changee in agency workers 
changee in investments 

Numberr of observations 
R2 2 

Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 

1 1 -1.097* * 
-.001 1 
.000 0 
.204' ' 

-.155* * 
.730* * 

24 4 
.789 9 

2.282 2 
4.642 2 
4.812 2 
2.892 2 
3.258 8 
7.510 0 
6.475 5 
7.060 0 

5.375 5 
.049 9 

0.420 0 
4.920 0 
3.581 1 
3.902 2 

3.841 1 

5.991 1 
7.815 5 
9.488 8 

11.071 1 

12.592 2 
14.067 7 
15.507 7 

*** significant at 5% level. 
aa standard errors correctedd for the presence of autocorrelation (Newey & West, 1987). 
bb significance level is 5% 
cc lower and upper critical values for Durbin-Watson test 

TableTable 2.3: Prediction of annual investments, 2000-2001 (mln euros) 

Actual l Predicted d 

Longg term model ShortShort term model 
(1-step) ) 

ShortShort term model 
(n-step) ) 

2000 0 
2001 1 

71,312 2 68,739 9 
70,106 6 

70,475 5 
70,022 2 

70,475 5 

69,421 1 

RMSPE E .036 6 .012 2 .012 2 

aa in prices of 1990 
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equall  toTheil's inequality coefficient (Theil, 1966). The RMSPE should be very low. Because 

thee short term model includes lagged dependent variables there are two prediction methods for 

thee short term model. The first is the 1 -step method. For lagged dependent variables actual values 

aree used. Thus each prediction is based on past realizations. With the n-step method predicted 

valuess of the lagged dependent variables are used. Thus each prediction is based on predictions 

off  previous years. For the 2000 predictions it does not matter which method is used because in 

thatt case n=l, but table 2.3 shows that it does matter for predictions for 2001. 

Bothh models have low RMSPEs for 2000. The short term model predicts best, but both 

modelss have an error of less than five percent. Since realizations for 2001 are not known yet, it 

cann not be checked whether the 1 -step or the n-step method renders better predictions in the 

shortt term model. 

Unemployment Unemployment 

AA similar exercise can be done for unemployment. The number of unemployed is regressed 

onn a constant, a trend, a quadratic trend and the number of full-time agency workers in the 

previouss year. This time non-stationarity of the residuals is neither rejected at the five percent level 

norr at the ten percent level. So unemployment and agency work are not cointegrated, which 

impliess that the short term model can be represented by an ordinary growth model. The results 

aree in table 2.4. 

Ass expected the number of full-time agency workers has a significant negative effect on the 

numberr of unemployed in the long run. The Durbin-Watson test statistic rejects the hypothesis of 

noo serial correlation. Thus the t-values are adj usted for the presence of serial correlation. All the 

coefficientss are significantly different from zero. This is not the case in the short term model. 

Exceptt the constant (which is the trend in the long term model), the change in the squared trend 

andd the change in unemployment one year ago nothing is significant. The Breusch-Godfrey 

statisticss show that there is no autocorrelation up to seven lags. The Breusch-Godfrey test statistic 

forr the eighth lag could not be calculated because of an insufficient number of observations. The 

parameterss of both models are stable. 

Thesee models have also been used to try to predict unemployment. The results are in table 2.5. 

Thee long term model is far off with its predictions. This is not surprising since there is no long term 

equilibrium.. The short term model is much closer. Again the 1 -step as well as the n-step method 

cann be used. Both methods predict a further decrease in the number of unemployed. 
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TableTable 2.4: Agency work as a leading indicator for unemployment, annual data 1973-1999 

t-value/criticall valueb 
LongLong term model lagg order 

constant t 
trend d 
trend2 2 

numberr of full-time agency workers 

Numberr of observations 
R1 1 

Durbin-Watsonn test statistic 
Engle-Grangerr test statistic 

Shortt term model 

constant t 
changee in trend2 

changee in agency workers 
changee in agency workers 
changee in unemployment 
changee in unemployment 
changee in unemployment 

Numberr of observations 

R2 2 

Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 
Breusch-Godfreyy test statistic 

lagg order 

coefficient t 

11.048" " 
.223" " 

-.005" " 
-.654" " 

26 6 
.920 0 
.879 9 

-2.543 3 

coefficient t 

.150* * 
-.004* * 
-.196 6 
.130 0 
.577* * 

-.129 9 
-.204 4 

23 3 
.630 0 
.027 7 

2.711 1 
888 8 

4.612 2 
6.751 1 
8.759 9 
6.204 4 
_d d 

10.5363 3 

16.426' ' 
8.844s s 

6.212s s 

(1.143,1.652)c c 

-4.154 4 

t-value/criticall value' 

1.801 1 
1.875 5 
.752 2 
.553 3 

1.812 2 
.373 3 
.759 9 

3.841 1 
5.991 1 
7.815 5 
9.488 8 

11.071 1 
12.592 2 
14.067 7 
15.507 7 

*** significant at 5% level. 
** significant at 10% level. 
aa standard errors corrected for the presence of autocorrelation (Newey & West, 1987). 
bb significance level is 5%. 
cc lower and upper critical values for Durbin-Watson test 
dd the Breusch-Godfrey test statistic could not be calculated due to an insufficient number of observations. 

TableTable 2.5: Prediction of annual number of unemployed, 2000-2001 

Actual l Predicted d 

Longg term model ShortShort term model 
(1-step) ) 

2000 0 
2001 1 

270,000 0 313,629 9 
311,709 9 

260,385 5 
249,753 3 

ShortShort term model 
(n-step) ) 

260,385 5 
244,585 5 

RMSPE E .162 2 .036 6 .036 6 
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FigureFigure 2.4: Quarterly investments in material assets3 and agency hours, 1986-2001 
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2.4.33 Seasonal trends 

Nott only is agency work affected by economic booms and recessions. Also seasonal 

fluctuationss influence the number of agency workers. The number of agency hours is at its lowest 

inn the first quarter of the year. It peaks in the third quarter of the year. The third quarter is of 

coursee holiday time, so many agency workers are needed and many agency workers are available 

(forr instance, students).6 

Investmentss show a similar seasonal pattern as agency work, which could indicate 

cointegrationn (see figure 2.4). Investments are at their lowest level in the third quarter, while 

agencyy work has its low point in the first quarter. This may indicate that agency work is also a 

leadingg indicator for investments in quarterly terms. Unemployment also fluctuates seasonally, but 

lesss evidently (see figure 2.5). Quarterly unemployment seems to run opposite to agency work, 

66 Dividing the quarterly number of agency hours by 520 gives the average number of full-time agency 
workers. . 
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FigureFigure 2.5: Quarterl y unem 
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soo the two series maybe cointegrated. But the similarities are less clear compared to investments 

andd also less clear compared to the annual data. 

Thee regression analysis in this section is performed such that the data on agency work covers 

thee period from the first quarter of 1986 to the fourth quarter of 1998. Before 1986 quarterly 

dataa on agency work was not available. Since January 1999 the agency work system is changed 

suchh that it is not fully comparable with earlier years. Data on agency work from 1999 onwards 

iss used for prediction. All series are transformed into natural logarithms. 

Firstt the series are checked on the order of integration by performing the ADF-test. Again a 

linearr trend seems implausible for all differenced series, so it is not included in the ADF-test. The 

constantt is replaced by four dummies to account for seasonal effects. Again the number of lags 

iss chosen by minimizing the Schwarz-Bayes Information criterion. Table 2.6 shows the results. 

Investmentss are integrated of order one. Agency hours are integrated of order one also, but only 

att a ten percent significance level. Thus cointegration of agency hours with investments could be 

possible.. Unemployment is integrated of order two. This means that unemployment cannot be 

cointegratedd with agency hours, because for cointegration both series need to be integrated of 

thee same order. But if unemployment is integrated of order two, then the change in unemployment 

33 3 

jymen tt  and agency hours, 1986-2001 
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TableTable 2.6: Testing for unit roots in the quarterly data 

Testedd series (in logs) 

AgencyAgency hours 

level l 

firstt difference 
Investments Investments 

level l 

firstt difference 

Unemployment Unemployment 
level l 
firstt difference 
secondd difference 

Numberr of 

observations s 

55 5 
54 4 

66 6 
65 5 

62 2 
62 2 
62 2 

Numberr of 

tags s 

4 4 
4 4 

3 3 
3 3 

4 4 
3 3 
2 2 

ADF-statistic c 

-1813 3 
-1.780* * 

-0.478 8 
4.235" " 

0.1O3 3 
-1.104 4 

-13.834" " 

Criticall value' 

-2.865 5 

-1.595b b 

-2.871 1 

-1.936 6 

-2.862 2 

-1.600" " 
-1.942 2 

Decision n 

Doo not reject non stationarity 
Rejectt non stationarity 

Doo not reject non stationarity 

Rejectt non stationarity 

Doo not reject non stationarity 

Doo not reject non stationarity 
Rejectt non stationarity 

*** significant at 5% level 
** significant at 10% level 
aa critical values based on a finite sample distribution depending on the number of observations. Significance level is 5% 

unlesss otherwise stated 
bb significance level is 10% 

iss integrated of order one. Thus it is possible that agency hours are cointegrated with the change 

inn unemployment. 

Investments Investments 

Inspectingg investments it looks as if the lowest level of investments is two quarters later than 

thee lowest level of agency work. So the long term relationship is now defined as the regression 

off  investments on four seasonal dummies and trends, and the number of agency hours from two 

quarterss ago. This means that the regression period runs from the third quarter of 1986 through 

too the second quarter of 1999. The residuals are tested on unit roots. The hypothesis of non-

stationarityy is rejected so investments are cointegrated with agency hours. The short term model 

cann be represented by an ECM. 

Theree are two possibilities for the ECM. It can be formulated in first order differences, which 

meanss that growth is calculated by deducting the previous quarter from the current quarter. In this 

casee the seasonal constants and trends do not drop from the equation but remain in the ECM-

model.. This method will referred to as a first order ECM. Another possibility is to calculate 

growthh by deducting the first quarter in the previous year from the first quarter in the current year 

(andd the same for the other quarters). In this case the seasonal constants from the long-term 

relationshipp will drop out of the equation and the seasonal trends will become seasonal constants 

inn the ECM. This method is referred to as the fourth order ECM. As a consequence the fourth 
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TableTable 2.7: Long term and short term model for investments, quarterly data 1986:3-1999:2 

Longg term Lagg order coefficient t t-value/criticall va!uec 

1s11 quarter constant 
2ndd quarter constant 
3rdd quarter constant 
4thh quarter constant 
1stt quarter trend 
2ndd quarter trend 
3rdd quarter trend 
4** quarter trend 
agencyy hours 

Numberr of observations 
R2 2 

8.523* * 
8.705* * 
8.553* * 
8.823* * 
.016* * 
.011* * 
.011* * 
.003 3 
.225* * 

52 2 
.945 5 

69.887 7 
72.629 9 
72.708 8 
73.013 3 
4.408 8 
2.955 5 
3.297 7 
.892 2 

6.658 8 

Durbin-Watsonn test statistic 
Engle-Grangerr test statistic 

ShortShort term 

2.0400 (2.078,2.778)" 
00 -7.439" -3.971" 

firstfirst order differences fourth order differences 

Lagg order coefficient t-value/critical value' coefficient t-value/critical value0 

errorr correction 
errorr correction 
1stt quarter constant 
2ndd quarter constant 
3rdd quarter constant 
4thh quarter constant 
^quarterr trend 
2ndd quarter trend 
3rdd quarter trend 
4** quarter trend 
changee in agency hours 

Numberr of observations 
R2 2 

Durbin-Watsonn test statistic 

-.996* * 6.714 4 

-.276" " 
.166" " 

-.199" " 
.295" " 
.015" " 

-.006" " 
.003 3 

-.007" " 
-.031 1 

51 1 
.972 2 

2.026" " 

10.891 1 
6.767 7 
6.964 4 

12.227 7 
5.333 3 
2.268 8 
.873 3 

2.752 2 
.248 8 

(2.041,2.788)a a 

-.965" " 
.028" " 
.019 9 
.014 4 
.010 0 

.141" " 

48 8 
.601 1 

2.304 4 

6.626 6 
2.752 2 
1.930 0 
1.382 2 
.953 3 

3.365 5 

(2.229,2.665)° ° 

"" significant at 5% level 
aa lower and upper critical value for Durbin-Watson test 
bb critical value based on a finite sample distribution depending on the number of observations. 
cc significance level is 5% 

orderr ECM contains the error from four periods ago instead of one period ago. There is no right 

orr wrong here. The first order ECM compares the current period to the previous period and thus 

capturess the really short term developments very well. The fourth order ECM compares the 

currentt quarter to the same quarter in the previous year and thus ignores any seasonal fluctuations. 

Thee results are shown in table 2.7. 
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TableTable 2.8: Prediction of quarterly investments, 1999-2001 (mln euros)3 

aa in prices 1995 

Actual l Predicted d 

Longg term model Short term model 

firstt order differences fourth order differences 

1-step 1-step 1-step 1-step 

3rdd quarterr 1999 

4thh quarter 1999 

1stt quarter 2000 
2ndd quarter 2000 
3rdd quarter 2000 

4thh quarter 2000 
1stt quarter 2001 

2"11 quarter 2001 

RMSPE E 
RMSPEE 1999:3-2000:2 

RMSPEE 2000:3-2001:2 

17,783 3 

21,224 4 
20,062 2 
21,437 7 
18,138 8 

21,455 5 

19,820 0 
20,960 0 

16,597 7 

19,703 3 
18,153 3 
19,829 9 
16,671 1 

19,557 7 
18,287 7 

19,635 5 

.078 8 

.078 8 

.079 9 

16,615 5 

18,763 3 
16,487 7 

16,132 2 
12,771 1 

14,109 9 
12,353 3 

12,240 0 

.281 1 

.166 6 

.361 1 

16,596 6 
19,779 9 

18,418 8 

19,979 9 
15,677 7 

18,464 4 
17,103 3 

18,655 5 

.106 6 

.071 1 

.132 2 

Inn the long term relationship agency hours have a positive and significant influence on 

investments.. The Durbin-Watson test stati stic is very close to two. So there is no need to correct 

thee t-values for the presence of serial correlation. Both in the first order ECM and the fourth order 

ECMM the coefficient for the error correction is nearly one (-.996 and -0.965 respectively). So 

justt like in the annual case, any previous deviations from the equilibrium are fully corrected in the 

currentt period. The Durbin-Watson statistics in the short-term models are also very good, so 

theree is no need to add any lag dependent variables in either of the short term models. The 

CUSUMM and CUSUMSQ test show that for all models the coefficients and variances 

respectivelyy are stable. 

Againn the model is judged on its predictive qualities. Information on agency work is available 

upp to the fourth quarter of 2000. All models are used to obtain out of sample predictions up to 

thee second quarter of 2001. Because none of the models contains lagged dependent variables, 

thee n-step method is equal to the 1-step method. The results are shown in table 2.8. The long 

termm model predicts better than the short term models, although the predictive performance of the 

fourthh order short term model is close. All models underestimate investments. The predictions are 

graphicallyy illustrated by figure 2.6. 
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FigureFigure 2.6: Predicted investments (quarterly)3 
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Unemployment Unemployment 

AA similar exercise can be done for the change in unemployment. The relationship between 

agencyy hours and the change in the number of unemployed is not as evident as the relationship 

betweenn agency hours and investments. The change in the number of unemployed has the highest 

correlationn with agency hours from three quarters ago. So the long term relationship is defined 

ass the regression of the change in the number of unemployed on four seasonal dummies, a trend, 

andd the number of agency hours three quarters ago. The residuals are tested on unit roots. The 

resultss are shown in table 2.9. The hypothesis of non-stationarity is not rejected so unemployment 

iss not cointegrated with agency hours. In other words the long term trend is not the same for 

agencyy work and the change in unemployment. Thus the short term model cannot be represented 

byy an ECM. It is possible to formulate the short term model as a growth model, either in first or 

inn fourth order differences. The difference is that the growth model does not include any 

correctionss for deviations from the equilibrium, since no such equilibrium exists. 
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TableTable 2.9: Long term and short term model for the change in unemployment, quarterly 
dataa 1986:4-1999:3 

LongLong term Lagg order coefficient t t-value/criticall valued 

1stt quarter constant 
2^^ quarter constant 
3fdd quarter constant 
41"" quarter constant 
1stt quarter trend 
2^^ quarter trend 
3rdd quarter trend 
4** quarter trend 
agencyy hours 

Numberr of observations 
R2 2 

Durbin-Watsonn test statistic 
Engle-Grangerr test statistic 

.561" " 

.631" " 

.614" " 

.578" " 

.015" " 
-.004 4 
.010" " 
.008* * 

-.168" " 

52 2 
.645 5 

2.579 9 
-2.601 1 

3.211" " 
3.368a a 

3.503a a 

3.355' ' 
3.404a a 

.599a a 

2.058a a 

1.923a a 

3.374a a 

(2.070,2.799)c c 

-3.979" " 

ShortShort term firstfirst order difference fourthfourth order difference 

Lagg order coefficient t-value/critical coefficient 
value" " 

t-value/critical l 
value" " 

1s'quarterr constant 
2ndd quarter constant 
3rdd quarter constant 
4** quarter constant 
1stt quarter trend 
22nn"" quarter trend 
3rdd quarter trend 
4thh quarter trend 
changee in agency hours 3 
changee in the change in unemployment 1 
changee in the change in unemployment 2 
changee in the change in unemployment 3 
changee in the change in unemployment 4 

Numberr of observations 
R2 2 

Breusch-Godfreyy test statistic 1 
Breusch-Godfreyy test statistic 2 
Breusch-Godfreyy test statistic 3 
Breusch-Godfreyy test statistic 4 
Breusch-Godfreyy test statistic 5 
Breusch-Godfreyy test statistic 6 
Breusch-Godfreyy test statistic 7 
Breusch-Godfreyy test statistic 8 

-.038 8 
.019 9 
.041 1 
.012 2 
.011* * 

-.014* * 
-.004 4 
.001 1 
.003 3 

* * 
-.568* * 

51 1 
.875 5 
.003 3 
.209 9 

1.079 9 
2.035 5 
1.667 7 
2.835 5 
1.709 9 
7.681 1 

-1.105 5 
.559 9 

1.238 8 
.307 7 

2.843 3 
3.713 3 

.892 2 

.258 8 

.016 6 
8.501 1 
4.480 0 

3.841 1 
5.991 1 
7.815 5 
9.488 8 

11.071 1 
12.592 2 
14.067 7 
15.507 7 

.016 6 
-.005 5 
-.005 5 
-.001 1 

.073 3 
-.195 5 
.300* * 
.388* * 

-AIT -AIT 

46 6 
.614 4 

3.790 0 
4.387 7 
5.538 8 
9.222 2 
7.294 4 
5.115 5 
9.368 8 

13.149 9 

.616 6 

.210 0 

.209 9 

.031 1 

.227 7 
1.331 1 
2.000 0 
2.498 8 
3.141 1 

3.841 1 
5.991 1 
7.815 5 
9.488 8 

11.071 1 
12.592 2 
14.067 7 
15.507 7 

"" significant at 5% level 
** significant at 10% level 
aa standard errors corrected for the presence of autocorrelation (Newey & West, 1987) 
bb critical value based on a finite sample distribution depending on the number of observations 
cc lower and upper critical value for the Durbin-Watson test 
dd significance level is 5% 
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TableTable 2.10: Prediction of the quarterly number of unemployed 

Actuall Predicted 

LongLong term model Short term model 

firstt order difference fourth order difference 

4mm quarter 1999 

1 aa quarter 2000 
22nini quarter 2000 
3rdd quarter 2000 
4thh quarter 2000 

1s'quarterr 2001 
2ndd quarter 2001 

3rdd quarter 2001 

RMSPE E 
RMSPEE 1999:4-2000:3 
RMSPEE 2000:4-2001:3 

189,000 0 
217,000 0 

173,000 0 

176,000 0 
186,000 0 
176,000 0 

132,000 0 
141,000 0 

198,182 2 

203,334 4 
165,809 9 
165,782 2 
156,951 1 
164,791 1 
134,747 7 

138,226 6 

.071 1 

,053 3 
.086 6 

(1-step) (1-step) 

198,165 5 

209,298 8 
146,122 2 

129,901 1 
111,949 9 
92,055 5 
68,033 3 

67,846 6 

.351 1 

.155 5 

.472 2 

(n-step) (n-step) 

198,165 5 
198,734 4 
156,602 2 
152,266 6 
138,800 0 
137,661 1 
105,107 7 
100,080 0 

.185 5 

.096 6 

.244 4 

(1-step) (1-step) 

194,789 9 

234,229 9 
144,433 3 

168,203 3 
157,785 5 
186,923 3 
115,982 2 

129,728 8 

.103 3 

.095 5 

.110 0 

(n-step) (n-step) 

194,789 9 

229,649 9 
149,059 9 

177,469 9 
146,077 7 
183,492 2 
114,620 0 

136,265 5 

.106 6 

.077 7 

.129 9 

Inn the long term model the number of agency hours from three quarters ago negatively 

influencess the change in the number of unemployed. If the number of agency hours goes up, the 

numberr of unemployed wil l eventually decrease. The Breusch-Godfrey test statistics for 

autocorrelationn indicate that there is no autocorrelation up to the eighth order. All short term 

modelss are stable over time. The long term model shows some signs of instability as far as 

variancee is concerned. 

Becausee there is no equilibrium, agency work is not a leading indicator of unemployment, 

whichh concurs with findings of Den Butter et al. (1996). This makes predictions are hard to make. 

Becausee agency hours and the change in unemployment may drift apart, predictions of 

unemploymentt based on agency hours could be far off. Still an attempt has been made in table 

2.10.. The long term model predicts best, but the fourth order growth model is not very far off 

either.. The first order growth model predicts very badly. The n-step method works best for the 

firstt order growth model. But for the fourth order growth model the 1 -step method works best. 

Figuree 2.7 also illustrates this graphically. 
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FigureFigure 2.7: Predicted number of unemployed (quarterly) 
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2.55 Summary and conclusions 

Inn the Netherlands the first temporary work agencies were established in the 1940s. In 1961 

thee predecessor of the Algemene Bond van Uitzendondernemingen (ABU) was founded, an 

organizationn intended to defend the interests of temporary work agencies. In 1965 official 

legislationn on temporary work agencies became effective. In 1971 the first collective bargaining 

agreementt between unions and the ABU was negotiated. Ever since the 1965 law new rules and 

regulationn have been drawn up to restrict temporary work agencies. These rules became an 

officiall  part of the legislation in 1990. 

Untill  1998 temporary work agencies needed a license to operate as such. The agency worker 

hadd no labor contract either with the temporary work agency or with the user company. Agency 

workerss could only work a maximum of six months for the same user company. Temporary work 

agenciess were not allowed to hinder agency workers in accepting a regular labor contract. And 

agencyy work was not allowed in all sectors of the economy. Agency workers were usually not 

eligiblee for fringe benefits. Furthermore, regular labor law did not apply to agency contracts. 
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Thee growing number of agency workers and increasing social recognition of the importance 

off  agency work made the government aware that less restrictive legislation was needed. So two 

neww laws recently became effective, one in 1998 and one in 1999. The 1998 law gave more 

freedomfreedom to temporary work agencies, while the 1999 law gave more security to agency workers. 

Sincee 1998 agency workers are employed by the temporary work agency. Thus they have 

becomee regular employees, and the agency contract now falls under regular labor law. Agency 

workerss are now eligible for fringe benefits. On the other hand temporary work agencies may 

noww prevent them from going to another employer. Agency workers working a long time for the 

samee temporary work agency have the prospect of a permanent contract. Temporary work 

agenciess no longer need a license. There's no longer a limit to the term of lending out agency 

workerss to the same user company. And agency work is now allowed in all sectors of the 

economy. . 

Whatt remains the same is that the collective bargaining agreement of the user company 

overruless the collective bargaining agreement of the temporary work agencies if there are 

particularr stipulations about agency workers in the former. Temporary work agencies are not 

allowedd to charge the agency worker a fee for their services. And agency workers cannot be 

usedd to break a strike. 

Thee advantage of these changes is that agency contracts now fall under regular labor law. 

Agencyy workers now have the same rights as temporary and permanent workers. The 

disadvantagee is that although in theory agency workers could attain a permanent contract, the 

temporaryy work agency can still prevent them from ever doing so. This can be done by not 

offeringg the agency worker work at regular intervals. Since the temporary work agency is under 

noo obligation to provide work to the agency worker this is quite legal. 

Sincee 1973 figures on the average number of agency workers per day are available. These 

figuress show that ever since the number of agency workers is increasing. Although there have 

beenn a few set backs during economic depressions, the general trend is upwards. Since 1994 the 

numberr of agency workers is booming. Regression analysis on annual figures from 1973 until 

19999 shows that agency work is a leading indicator of investments but not of unemployment. All 

threee series have a similar trend. It takes unemployment and investments about one year to follow 

upp on developments in agency work. Investments are best predicted with a short term error 

correctionn model which includes an error correction, a constant, trend growth, and the change 

inn the number of full-time agency workers from the previous year as explanatory variables. The 

longg term model also predicts well. Unemployment is best predicted with a short term model with 

thee variables mentioned above as explanatory variables but without error correction. 

Sincee 1986 quarterly figures on the number of agency hours are available. These figures clearly 

showw a seasonal pattern. In the first quarter demand for agency work is at its lowest. The second 
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andd fourth quarter are approximately equal to the annual average divided by four. But in the third 

quarterr demand reaches its peak. Regression analysis on quarterly figures from 1986 until 1999 

showss that agency work is a leading indicator of investments but not of unemployment. Itt takes 

investmentss two quarters to follow the trend in agency work. Investments and agency work have 

similarr trends. But the trend in agency work and unemployment is not the same. Both investments 

andd unemployment are best predicted with a long term model. 

Investmentss have always been considered an economic variable that is very hard to predict. 

Howeverr the analyses in this chapter show that the number of full-time agency workers or agency 

hourss is a good predictor of investments. The relationship found here is not a causal one. The 

causall  effect of agency work on investments is likely to be indirect. A rise in the demand for 

agencyy work indicates a rise in product demand. If this rise is likely to be cyclical and not 

seasonall  the firm may wish to invest in more machines to comply with the rise in product demand. 

Thuss there will be more investments. 


