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Abstract

The goal of our paper is to better understand the economic implications of Tempo-

rary Foreign Worker (TFW) programs as well as comprehend the underlying reasons

for the rapid expansion of the number of TFWs hired by employers under the Canadian

program brought to light in 2014. We present an efficiency wage model that allows

for the possibility that a firm, unable to find a worker after advertising for a period

of time, may hire a TFW at the advertised wage. Due to the assumed lower outside

option for the TFW than the domestic worker, the TFW will exert higher effort than

a domestic worker even if the TFW is paid the same wage as would have been paid to

a domestic worker. In equilibrium, lower wage offers are made to less-skilled domestic

workers when a TFW program of this kind is in place. The model also implies higher

unemployment rates for domestic workers after the introduction of a TFW program.

Our empirical analysis is based on the confidential master files of the Canadian Census

(1991-2006) and the Labour Force Survey (2006-2013). We find that TFWs in Canada

work longer hours, have lower rates of absenteeism, and are less likely to be laid off,

consistent with higher effort in our model. Moreover, TFWs work at lower wage rates

than domestic workers even for similar job characteristics, which is also a prediction of

our model.
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1 Introduction

Faced with complaints of worker shortages, many OECD countries have turned to either

immigration or temporary foreign worker (TFW) programs to supply domestic firms with

the needed labour services. While much research has been devoted to the question of the

economic implications of immigration programs for the wages of native born workers,1 fewer

studies have considered the economic implications of TFW programs (also known as guest-

worker programs). Many OECD countries have TFW programs that cover at least certain

occupations. Countries such as France and Germany have longstanding guest-worker pro-

grams which have been controversial in part due to the fact that these temporary residents

often stay for very long periods of time.2 However, traditional immigrant-receiving countries

such as the United States, Canada, and Australia admit TFWs (to a growing extent at

least for the latter two countries) to fill so-called ‘labour shortages’ without the need to offer

permanent residency rights as is the case through their immigration programs. A natural

question to ask is whether these TFW programs negatively affect wage offers to domestic

workers. One approach to mitigate this risk is for the program to require that the TFW be

paid the same wage as was advertized domestically for the job. Even in this case, the firm

could strictly prefer to hire a TFW rather than a domestic worker due to higher efficiency

of labour provided by a TFW (relative to a domestic worker).

The dramatic growth in the number of TFWs in Canada since 2000 is well documented

and represents a significant shift in focus towards temporary sources of foreign labour supply.

Figure 1 presents the total number of TFWs eligible to be working in Canada on December

31st of each year between 1995 and 2014. The upper green line includes all TFWs and this

number grew from 52,092 in 1994 to 353,448 by 2014. While Canada has a long history

of immigration, there has never before been such a significant reliance on TFWs to supply

labour to Canadian firms. This in itself is enough to justify a thorough investigation of

the effectiveness of this new policy direction. Figure 1 also presents the total number of

TFWs broken down into two groups: 1) individuals admitted under the Temporary Foreign

Worker Program (TP) which has the requirement that the foreign worker is paid the same

wage as had been advertized to domestic workers in Canada, and 2) individuals admitted

under the International Mobility Program (IMP) which is really a combination of different

programs (including temporary workers admitted under international trade agreements such

as NAFTA). The main difference between the TP and the IMP is that, under the IMP, the

1See, for examples, Card (2001) and Aydemir and Borjas (2007).
2A large literature exists on the economic outcomes of temporary migrants to Europe. See, for examples,

Brenner (2010), Bishop, Chow, and Zeager (2003) and Schmidt (1997) who consider the economic outcomes
of guest workers in Germany.
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Figure 1: TFWs in Canada by Major Program Type: 1995-2014

firms are not required to pay the same wage to the TFWs as they would pay to a domestic

worker. The TP numbers were lower than the IMP numbers over the 1990s but grew more

quickly in the early to mid 2000s nearly equaling the IMP numbers in 2008 before dropping

off and then stabilizing at around 100,000. Interestingly, the IMP numbers continued to

grow rapidly right through the Financial Crisis of 2007/2008 and the Great Recession of

2008-2012 (when one would expect demand for labour should have been declining) and by

2014 were two and a half times the TP numbers. This reflects the fact that domestic firms

had an ever growing demand for TFWs and increasingly went through the IMP (rather than

the TP) allowing them to avoid the onerous TP requirement to match the wages paid to the

TFWs with the wages paid to domestic workers. It is worth noting that the growth of all

TFWs in Canada over this period did not go unnoticed by the media and by 2014 there were

a growing number of reports of employers pursuing an ever increasing number of TFWs even

when qualified Canadian workers were apparently willing to take the jobs (see Tomlinson

(2014)).

A small but growing literature exists on the economic implications of the TFW programs

in Canada. Beine, Coulombe, and Vermeulen (2015) consider the impact of both immigrants

and TFWs in the Canadian context as a way to buffer the effects of the prolonged resource

booms of the 2000s. They find evidence that TFWs and inter-provincial migration (but
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not immigration) mitigated the consequences of the increase in the size of the non-tradable

sector in the booming regions by providing a new source of labour in the booming regions.

Warman (2010) uses Census data and finds higher earnings, returns to education, and work

experience than for immigrants to Canada. This suggests that the employer-driven selection

system for TFWs allows for a better matching of the foreign worker characteristics to job

characteristics in Canada than exists in the immigration program where the cross-cohort

decline in both entry earnings and returns to foreign work experience since 1980 is well

documented.3 Also, Gross and Schmitt (2012) find that the large increase in TFWs led to

an increase in unemployment rates in the western provinces of Canada.4 However, to the

best of our knowledge no research has been carried out on the underlying reasons why a

(Canadian) employer might prefer to hire a temporary foreign worker even if the firm is

required to pay the program fee on top of the market wage rate of a domestic worker.

A number of authors have analyzed the theoretical implications of TFW or guest-worker

programs. Müller (2003b) for instance considers who benefits from international migration

of workers. He uses a dynamic efficiency wage model with a dual labour market structure,

resulting in lower wages for migrants.5 Several theoretical studies have considered optimal

guest-worker policy within the context of the risk of these TFWs choosing to stay beyond

the time limit set for their visas as is commonplace in a number of European countries.6

We add to this theoretical literature by developing an efficiency-wage model in order to

better understand the appeal of TFWs (relative to domestic workers) for firms. The key

assumption is that TFWs have a worse outside option than domestic workers due to the fact

that if a TFW leaves the job s/he must return to their home country which is assumed to

have lower wages than the receiving country. This means that for the same wage, a TFW will

provide more effort in the efficiency-wage model. That is, even if employers stick to the letter

of the law and pay the wage to a TFW that was advertized to domestic workers (as required

under the TP), they have an incentive to employ TFWs. In equilibrium, the existence of the

option to hire a TFW (after an unsuccessful search for a domestic worker) leads to a decrease

in advertized wages for domestic workers, since employers have an incentive to offer a lower

wage in equilibrium raising the possibility that no domestic worker will be hired which would

allow the employer to hire a TFW instead. We also consider theoretically the case of the IMP

in Canada where the firm does not need to pay the TFW the wage advertized domestically

3See, for example, Green and Worswick (2012).
4See also Gross (2014).
5See also Müller (2003a).
6See Djajić and Milbourne (1988), Weiss, Hillman, and Epstein (1999), Djajić (2013), and Djajić and

Mesnard (2015). Djajić, Michael, and Vinogradova (2012) consider the interaction between host country and
receiving country policies with a focus on skilled migration. The analysis in Djajić (1989) takes into account
both permanent and temporary migration.
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prior to applying to hire a TFW (as is required under the TP in Canada). We find that the

two types of programs deliver qualitatively very similar results.

It is important to note that the efficiency wage model employed here differs in important

aspects from the ones used in Müller (2003b) and Müller (2003a). In these studies, a Shapiro

and Stiglitz (1984) type model is coupled with a dual labour-market structure, similar to

Bulow and Summers (1986). Migrants and natives differ only by the migrants’ probability

of return migration.7 This leads to sectoral segregation and discrimination against migrants.

Our approach instead focuses on the role of the lower outside option of TFWs and how

this distorts the wage offers that firms make to domestic workers. In Müller (2003b), firms

generally prefer to hire domestic workers compared to TFWs. Moreover, we purposefully

model immigration in the most benign way possible, in the sense that it does not lower the

marginal product of labour, which is the driving force in Müller’s papers.8 We thus believe

that our model is better adapted to the question at hand.

In addition, we employ confidential Statistics Canada data from both the Census and the

Labour Force Survey to empirically evaluate the support for two predictions of our model.

In equilibrium, TFWs should exert higher effort than domestic workers when employed at

the same wage. While effort is not observed, we can observe hours of work per week in both

the Census and the Labour Force Survey (LFS) and we use this a proxy for work effort.9 In

addition, we provide evidence that TFWs have lower absentee rates than similar domestic

workers which can again be thought of as higher effort in our model. Finally, we consider

another indicator of worker effort: employer layoffs. Presumably, employers are more likely

to lay off workers who shirk and generally provide lower effort. In the data, TFWs are more

likely to continue employment with the same employer than comparable Canadian workers

and this is due to a lower probability of being laid off. A second empirical prediction from

our theoretical analysis is that, under the TP model where the TFW must be paid the

domestically advertized wage, wage rates should be higher for domestic workers than for

TFWs within similar jobs. This is due to a composition effect, since lower-wage jobs are

more likely to be left unfilled by domestic workers, leading to the hiring of a TFW at these

wages. In addition, under the IMP model, firms are not required to pay the domestic wage

and so, given the lower outside option of TFWs relative to domestic workers, we would expect

7Migrants are equivalent to either guest workers or TFWs.
8Our approach is consistent with the notion that the economy-wide capital stock is not fixed but rather

adjusts with the amount of labour used; this may come either from long-run capital accumulation or from a
small economy with free capital movement.

9Our interpretation of hours of work as a proxy for effort is similar to the interpretation of Bell and
Freeman (2001) in their study of hours of work differences between the US and Germany. They argue that
workers may choose high hours of work so as to raise their probability of promotion as one would expect in
an incentive/tournament model.
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TFWs to be paid lower wages than domestic workers even holding the job characteristics

constant.

In sum, we present a simple, reduced-form model with the following main features: (i) in

the absence of a TFW program, some open positions will not be filled by domestic workers;

(ii) if these positions are filled by TFWs, then this does not reduce the marginal product

of labor of domestic workers; and (iii) firms have an incentive to hire TFWs over domestic

workers, because the former have a lower outside option and provide higher effort at the

same wage. We present empirical support on three dimensions – hours of work, absenteeism,

and layoffs – that TFWs in Canada indeed put in higher effort. Our model suggests that

in equilibrium firms will offer lower wages to domestic workers (resulting in higher unem-

ployment) when a TFW program is introduced, even if the program stipulates that wages

for domestic and foreign workers have to be identical and all firms follow these rules. Our

principal contribution is thus to propose a model which rationalizes the need for a TFW

program while generating unintended consequences and to provide empirical evidence for

the key model feature. We also show that there are no easy solutions to fix the inherent

problems by establishing quotas or raising fees for TFWs.

2 Model

We consider first the case where firms pay the same wage to a TFW as they would have paid

to a domestic worker had one been found (the TP case). Later on we analyze the IMP case

and highlight how it is similar to or differs from the TP case.

There is a continuum of firms and of workers of measure one each in the economy. Firms

post wage offerings, which local workers will fill with certainty if the wage is above a threshold;

domestic workers fill a position with some probability smaller than one if the wage is below

this threshold. When a position does not get filled by a local worker, then after one period

of waiting (where a period corresponds to 4 weeks) a TFW can be brought in by the firm

at the same wage that was advertised for a domestic worker. Workers’ effort/productivity is

increasing in the wage and firms’ profits are increasing in effort/productivity.

2.1 Workers

A worker’s productivity (or effort) e depends positively on the wage w he or she receives and

negatively on the value of the outside option u. Yellen (1984) identifies four potential benefits

of paying higher wages: reduced shirking, lower turnover, better quality of job applicants,
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and improved morale.10 The outside option might matter for several related reasons: Workers

might get fired if they do not work sufficiently hard and how much the worker values the loss

of the job depends on the difference between the wage and the outside option (for instance

unemployment benefits and the opportunity to find another job). Moreover, there may be a

degree of reciprocity between workers and employers, and the outside option could be seen

as a reference point, so that the difference between the two matters. One could also think

that workers with a lower outside option are more willing to engage in risky work and accept

lower safety standards.

We will thus assume that a worker’s productivity is given by the function e(w, u), with

e(0, u) ≤ 0, ew > 0, and eww < 0 (this allows for an interior solution) and eu < 0 and

euw > 0 (this means that workers with a higher outside option value provide less effort but

that this effect becomes less pronounced with a higher wage). We assume that local and

TFWs differ in the value of their outside options, so that ud > uf , where subscripts d and f

stand for domestic and TFWs, respectively. We motivate this assumption by the fact that

our model is intended to apply to the case of firms in relatively high-wage countries (such as

Canada) hiring TFWs from relatively low-wage countries. It can also be interpreted as the

home country providing better opportunities of employment for a specific job type for which

TFWs are hired.

2.2 Firms

There is a large number of perfectly competitive, risk-neutral firms. They need to fill dif-

ferent jobs and we assume that each job can be analyzed independently. Jobs differ in their

productivity αj ∈ [0, ᾱ]:

π(j, h, w) = g(αj, e(w, uh))− w − ✶[h = f ]k. (1)

π(j, h, w) are the profits of a job of type j for a worker of type h ∈ {d, f}, k is the cost a

firm has to pay if it hires a TFW (that is, the indicator function ✶[h = f ] takes the value 1

if h = f and 0 otherwise), and g(·) is output, a positive increasing function in its arguments,

with gαj ,e > 0. A job will be filled with certainty by a domestic worker if w ≥ ud and

10Our model is closely related to the canonical theories of efficiency-wages summarized in Yellen (1984),
but differs in several dimensions, in order to capture key aspects of the TFW program. Most importantly,
employers may not hire any number of workers for a position, otherwise there would be no need to hire
foreign workers. This implies that in our model firms do not seek to minimize the labour cost per efficiency
unit, i.e. e′(w)(w/e) = 1, but rather to maximize the profit for one worker. In consequence, unemployment
in our model does not stem from efficiency wages.
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with probability p(w) < 1 otherwise, with p′ > 0 and p′′ < 0.11 Jobs can only be filled

by TFWs if the firm could not find domestic workers for it; in that case, the firm has to

wait for a period and then pay the same wage advertised for the domestic worker. Profits

are discounted at rate 1 + r, where r is the quarterly interest rate. TFWs always accept

any job with certainty if w ≥ uf and do not accept a job otherwise. We also assume that

p(w < uf ) = 0, i.e. that domestic workers will never accept any job which would be rejected

by a TFW. For simplicity, a job is exogenously terminated once a worker has filled it for one

period. Moreover, to emphasize the potential benefits of a TFW program, we assume that if

a firm cannot find a domestic worker in one period, it will not be able to do so in the future

either.

The expected profits of a firm which has a job opening of type j are thus

Πj(w) = p(w)π(j, d, w) + (1− p(w))βπ(j, f, w), (2)

where β ≡ 1/(1 + r). We assume that this function is also strictly concave in w to ensure

an interior solution.

2.3 Effects of TFWs on Firm Decisions

In the absence of TFWs, the first-order condition for the optimal wage is

p′(w)π(j, d, w) + p(w)πw(j, d, w) = 0. (3)

The optimal wage paid, wd(j), is an increasing function of αj. Some jobs will not be filled,

i.e. p(wd(j)) < 1 for some j. Call the cutoff for domestic workers αd, so that all jobs with

αj ≥ αd satisfy p(wd(j)) = 1. Similarly, define αf as the cutoff at which firms can profitably

hire TFWs (we assume that k is small enough so that αf < αd). That is, jobs in the interval

[αf , αd] can be profitably filled by TFWs without harming domestic workers, since the latter

would not necessarily fill these positions.

This is a naive view of the policy, however. There is an incentive for firms to post

job offers with wages which are lower than those in the absence of the temporary foreign

worker program, even though they pay the same wages to domestic workers as to TFWs. As

equation (3) makes clear, there is a premium on wages beyond the pure efficiency wage to

enhance the chances of filling the position (the term π(j, d, w)p′(w)). This premium is reduced

11We recognize that our definition of the outside option is somewhat non-standard. However, our approach
makes the model tractable, while still allowing for worker heterogeneity (due to, say, different preferences
for work), and thus admits for the (very real) possibility that some domestic workers will work at the same
wage as TFWs.
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(and might even be reversed) when firms have access to the TFW program. Additionally,

the marginal profit of a higher wage for a TFW is lower than for a domestic worker. To see

this, consider the derivative of profits with respect to wages for some αj ∈ [αf , αd]:

∂Πj(w)

∂w
= p′(w)π(j, d, w) + p(w)πw(j, d, w)− βp′(w)π(j, f, w) + β(1− p(w))πw(j, f, w). (4)

Evaluating this at the wage wd(j) that solved equation (3), i.e. the wage that would be

paid to domestic workers in the absence of the TFW program, shows that this is negative:

βp′(wd(j))π(j, f, wd(j)) > 0 and πw(j, f, w
d(j)) < 0 since πw(j, d, w

d(j)) < 0 from (3) and

ewu ≥ 0, which implies that πw(j, f, w
d(j)) < πw(j, d, w

d(j)) < 0. By the concavity of

the profit function, this implies that wages will be lower for jobs that are affected by the

TFW program. The wage premium for filling a position is lowered, p′(wd(j))[π(j, d, wd(j))−

βπ(j, f, wd(j))] < p′(wd(j))π(j, d, wd(j)), and is reversed in sign if it is more profitable for

firms to wait a period and then hire a TFW than to fill it immediately with a domes-

tic worker, i.e. if π(j, d, wd(j)) < βπ(j, f, wd(j)). Moreover, the efficiency wage part is

also lowered, as TFWs have a lower outside-option value, so that p(wd(j))πw(j, d, w
d(j)) >

p(wd(j))πw(j, d, w
d(j))+β(1−p(wd(j)))πw(j, f, w

d(j)). Since the optimal wages offered with

a TFW program, denoted by we(j), are also lower at the previous cutoff level αd, this implies

that p(we(αd)) < 1 and we define αe as the αj such that argmaxwΠj(w) = ud.

We can thus conclude that wages for jobs in the interval [αf , αd] are lower in the presence

of a TFW program than without and that the cutoff increases, i.e. that domestic workers

will receive a wage below ud in the interval [αd, αe]. Therefore, some jobs for which there

had been no shortage of domestic workers will not be filled by domestic workers anymore,

since the wages for these jobs have been lowered.

2.4 Labour Market Effects

We assume that each period firms have new jobs available over the interval [0, ᾱ] with density

dF (αj).
12 There is a corresponding measure dF (αj) of workers for each job of type αj.

Workers are risk-neutral with constant marginal utility of consumption. Unemployment in

the absence of a TFW program is given by

UNFW =

∫ αd

0

(1− p(wd(αj)))dF (αj). (5)

12Note that this assumption implies that TFWs do not “steal” jobs from domestic workers in the sense
that if a TFW works in a job it is no longer available for domestic workers. In this model, TFWs expand
the size of the economy.
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Once TFWs can be employed by firms, the unemployment rate for domestic workers is

UFW =

∫ αe

0

(1− p(we(αj)))dF (αj). (6)

Clearly, unemployment of domestic workers increases, i.e. UNFW < UFW . There are two

parts to this: First, the range increases over which there are unemployed domestic workers,

since αe > αd. Second, the wage paid at each αj ∈ [αf , αe] is lower when firms may hire

TFWs, which implies that (1− p(we(αj))) > (1− p(wd(αj))).
13

Comparing average wages of domestic vs. TFWs, the former are on average higher than

the latter, even though each worker is paid the same for an identical job. The reason is a

composition effect: the higher the αj, the more likely it is that a job is filled by a domestic

worker. Even if one controlled empirically for job characteristics, such wage differences

should be observable, as long as these controls do not capture perfectly the job differences.

For example, if one could only imperfectly distinguish αj in discrete intervals, then in each

such interval foreign workers receive on average a lower wage than domestic workers.

What are the welfare effects of a TFW program in this model? Domestic workers clearly

lose out with a TFW program, since wages are lower and unemployment is higher. TFWs

benefit, since they receive wages above their reservation utility. Producers also benefit, as

they are able to fill more positions profitably (overall employment of domestic workers and

TFWs increases) and since TFWs provide more effort per dollar of wages.

It is unclear whether the overall welfare consequences are positive or negative. This

obviously depends on the welfare weights one assigns to firms and to domestic workers and

TFWs. But even from a utilitarian perspective, it is not certain that welfare increases due

to a TFW program: on the positive side, the average outside option for the workers is

lower, implying that more jobs are being filled and that workers provide a higher effort for

a given wage. On the negative side, wages are lower, which results in lower effort and thus

efficiency. In any case, we believe that, for a full-blown welfare analysis, we would need a

richer model environment than the one we provide here – our goal is to illustrate why firms

and a benevolent government would want a TFW program in the first place and what some

of the unintended consequences of such a program could be.

13As opposed to the traditional efficiency-wage model, unemployment in this model is “voluntary,” in the
sense that domestic workers for jobs below the threshold αd (or αe with TFWs) could find employment but
chose not to accept it, due to the low wages.
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2.5 Quotas and Fees in a TFW Program

An interesting question is whether there is a “quick fix” for the problems associated with a

TFW program outlined above. One possibility is to set a quota of TFWs which are allowed

into the country each year. The effects of such a quota depend on how it is implemented: If

the quota is filled sequentially on a first-come first-serve basis, i.e. that firms know before they

set their wages whether they will obtain a TFW position or not, then a quota does not solve

any of the policy’s unintended consequences.14 Unless there are some economies of scale for

TFWs (which we have not modeled here), the welfare benefits of a TFW program are simply

multiplied by a factor of X/L, where X is the number of permits and L is the number of

TFWs firms would like to hire.15 However, if firms had to make their wage decisions before

knowing whether they could hire a TFW or not – for instance, they could be assigned a

lottery – then a quota would reduce the downward pressure on domestic wages. To see this,

assume this probability of being allowed to hire a TFW is X/L < 1. Then the profit function

is Πj(w) = p(w)π(j, d, w) + (1 − p(w))(X/L)βπ(j, f, w) and hence the first-order condition

for wages, equation (4), would have the terms −βp′(w)π(j, f, w) and β(1− p(w))πw(j, f, w)

multiplied by X/L. Since both terms are negative, the downward pressure on domestic wages

would be attenuated by a quota. The potential benefits of a TFW program would also be

limited, though, as discussed before.

Another possibility is to increase the fee of obtaining a permit for a TFW (resulting in an

increase in the cost k of hiring a TFW).16 This would have the effect of reducing π(j, f, w),

but leaving the derivative πw(j, f, w) unchanged. It therefore affects the first-order condition

for wages, equation (4), by decreasing in magnitude the negative term −βp′(w)π(j, f, w).

Thus, the downward pressure on domestic wages would also be mitigated, but presumably

not as strongly as by a quota. There is an additional effect of higher fees, though: Our

analysis above shows that if k is low enough so that firms find it profitable to hire TFWs for

some threshold αf < αd, then firms will hire TFWs (and offer lower wages) for any job with

αj > αf that is not filled by domestic workers. Increasing k then increases the threshold αf

at which TFWs are hired. In comparison to a quota, less low-skilled and more high-skilled

TFWs (in our model, those with a higher type j) would hence be hired. This may or may

not be desirable: For the lower-type jobs there are more workers needed (p(w) is lower), but

the higher-type jobs are presumably more profitable for firms (π(j, f, w) is increasing in j).

14This is under the assumption that firms with different types of jobs are randomly first or not.
15In terms of the model, each firm would then either be allowed to hire a TFW with probability X/L or

not with probability 1 − X/L. Importantly, the firm can set a different wage depending on whether they
can hire a TFW or not. If yes, the firm just behaves as described in equation (3), otherwise its first-order
condition with respect to wages is as in equation (4).

16We do not consider a separate benefit of raising public funds in this manner.
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In summary, if a quota were to be introduced, it should be assigned in the form of a

lottery and not on a first-come, first-serve basis. Such a quota may also be preferable to

increased fees for hiring TFWs, depending on whether the program targets more high-skilled

or low-skilled workers. A quota affects all workers across the board whereas a fee would

mainly affect the lower-skilled workers, which are less profitable than higher-skilled workers.

Overall though, it is not clear whether either of these measures would perform better than

the baseline TFW program, as they not only mitigate the unintended consequences of lower

wages for domestic workers, but also reduce the intended benefits of filling positions for which

firms had not been able to find domestic labour.

2.6 International Mobility Program

In this section we explore a variant of the model in which firms are not forced to pay TFWs

the same wage as domestic workers; instead, they may pay them a wage wf . This would

correspond to the Canadian International Mobility Program (IMP) that we discussed in the

introduction. We refer to the baseline model as “fixed wages” and the one considered here as

“flexible wages.” In order to keep this section comparable to the previous ones, we assume

that the fee in each program is the same and that there is also a one-period time delay in

hiring workers through the IMP (although this is of course easy to change). Under these

assumptions, firms naturally prefer the IMP to the TP, since profits are higher.

The expected profits of a firm with a job opening of type j with flexible wages are

Πj(w,wf ) = p(w)π(j, d, w) + (1− p(w))βπ(j, f, wf ). (7)

One technical problem arises here: While the, in our opinion reasonable, assumptions that

we have made so far guarantee an interior solution in the baseline model, this is not so

with the IMP. With this program, it is very much possible that firms do not hire domestic

workers at all for a certain range of jobs, since a firm might find it most profitable to offer a

wage which results in a zero probability of finding a domestic worker. Assuming an interior

solution, the derivative of profits with respect to domestic wages for some αj ∈ [αf , αd] is:

∂Πj(w)

∂w
= p′(w)π(j, d, w) + p(w)πw(j, d, w)− βp′(w)π(j, f, wf ). (8)

Evaluating this at the wage wd(j) that solved equation (3) and the wf that maximizes

π(j, f, wf ), it is immediate that this expression is still negative. Domestic wages will thus

be lower than in the absence of a TFW program. It is not clear, though, whether the wage

will be lower with flexible or fixed wages, unless we are at a corner solution, where it is
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optimal for firms to set p(w) = 0. At an interior solution we have π(j, f, wf ) ≥ π(j, f, wd),

since profits π(j, f, w) are maximized by wf ; as it enters the derivative negatively, this would

speak for lower domestic wages with flexible as compared to fixed wages. The intuition is

simple: If firms get more profits out of hiring TFWs, then the incentive to pay a decent

wage to domestic workers to fill the position is lowered. However, with fixed wages another

term appears in the expression, which is β(1− p(w))πw(j, f, w) < 0; this would suggest that

domestic wages would be lower with fixed as compared to flexible wages. The intuition is

that since TFWs provide higher effort at the same wage, a firm would like to pay a TFW

less than a domestic worker for the same job; if the two have to be the same, it is a reason to

pay a “compromise wage”which is lower than the one the firm would like to pay to domestic

workers but higher than the one it would like to pay to TFWs.

The labour-market implications follow the same analysis as above and unemployment of

domestic workers will increase as a consequence of introducing an IMP-type, flexible wage

program. Whether a program of the fixed wage (TP) or flexible wage (IMP) type leads to

more unemployment depends of course on how domestic wage offers change, as described

above. Under the IMP TFWs will receive lower wages than domestic workers, but this is

not (only) due to a composition effect, but (also) because the efficiency wage for the same

job is higher for domestic than foreign workers. The reasoning concerning quotas or fees

follows the same reasoning as in the last section, although there may be discrete jumps in

domestic wages in response to a lottery quota or an increased fee, due to the possibility of a

corner solution. Altogether, the models of the two different programs come to very similar

qualitative predictions, though.

3 Data

This paper relies on the Canadian long-form Census data (1991, 1996, 2001, 2006) and the

Canadian Labour Force Survey data (2006 - 2013) of Statistics Canada. In both cases, we

use the confidential files accessed at the Ottawa, Carleton, Outaouais Local Research Data

Centre (COOL RDC).

3.1 Census

The Canadian Census is a nationwide survey that is conducted every five years. We employ

data from the long-form, that asks labour market questions (such as hours of work). The

Census long-form questionnaires are sent to approximately 20% of the Canadian popula-

tion. We restrict our attention to the 1991 through 2006 Censuses because non-permanent
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immigrants were not part of the Census prior to 1991.17 We decided against using the

2011 National Household Survey (NHS), due to the well documented limitation that it was

voluntary (see Green and Milligan (2010) and Veall (2010)).18

Although there are no variables that directly identify TFWs in the Census, one can follow

the approach used by Warman (2010) and look at non-permanent residents. To do this we

first identify individuals who were not born in Canada and then remove those who were born

abroad and at some point in time were granted landed immigrant status in Canada. From the

remaining subsample, we then use the citizenship question to separate out Canadians who

were born abroad. The remaining subsample of temporary residents of Canada consists of: 1)

TFWs, 2) international students, and 3) individuals residing in Canada who are waiting for

their refugee status application to be processed. We can remove the second group (students)

using the information on study status in the Census, but the sample will still contain the

refugee applicants residing in Canada. Normally, these refugee applicants are not allowed

to work in Canada (except under cases of extreme economic hardship). Using Canadian

government records, we were able to calculate the percentage of temporary residents in

Canada who are not international students and found that less than 2.6 percent were refugee

applicants with a valid work permit over the period 2004 through 2014. Consequently, we

are confident that these sample restrictions and the fact that very few refugee applicants are

allowed to work means that our TFW subsample is very close to being a 20 percent random

sample of TFWs in Canada at the time of the Census.

We restrict our sample to workers that are 18 to 54 years of age and not in school. The

upper age limit was imposed to abstract from the usual retirement age issue (given that it

had been falling over the 1991-2006 period). Those in school were excluded because work

may not be their main activity and most importantly so that we do not confound TFWs with

foreign students that are in Canada on study permits. We further exclude the self-employed

and those in the military because the processes that generate their labour market outcomes

(e.g. hours) is very different from civilian paid employees. Finally, we also drop those that

live in the territories and those posted abroad.19

17Starting in 1991, the “Whom to include” preamble of the long-form Census questionnaire clearly states
that those persons from another country with a work permit are to answer the Census.

18The NHS replaced the long-form Census in 2011. The long-form Census has since been re-introduced
(starting in 2016), but the data has yet to be made available.

19By dropping those posted abroad we remove federal and provincial employees (and their families) that
work in embassies and national bases abroad.
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3.2 LFS

The Labour Force Survey (LFS) is a monthly household survey that gathers information on

the labour market activities of the Canadian population.20 The survey is used, for example,

for the official unemployment and employment estimates. The LFS is a fairly large survey -

approximately 54,000 households are interviewed every month.

As with the Census, the LFS has a rich source of covariates, which allows us to focus on

subgroups of workers that are directly affected by the TFW program. The LFS has, however,

two additional features that will be helpful for this study. First, the LFS has detailed tenure

information that is part of the regular LFS questionnaire. As such, we are able to focus

on low-tenured native workers, a group that is most comparable to the TFWs. Second,

the LFS interviews households for six consecutive months, which allows us to create rolling

mini-panels (as in Brochu (2013) and Brochu and Green (2013)).21 It allows us to compare

labour transitions of both TFWs and the native born workers, something that has yet to be

done in the literature.

Our LFS data start in 2006 because immigration-related questions were only introduced

to the LFS as of January 2006. To focus on the TFWs, we follow a similar procedure to that

of the Census. As with the Census, the LFS asks respondents their country of birth, and for

those born abroad whether the respondent has ever been a landed immigrant, which allows

us to separate immigrants from temporary residents.22 We can also exclude international

students from the group of temporary residents by dropping those that are in school. One

cannot separate out Canadian citizens born abroad from the TFWs, though, as there is no

citizenship question in the LFS.23 However, based on our work with the Census, we have

found that we can minimize the importance of the Canadians born abroad group by excluding

those born in the US, France, Great Britain, and Germany – countries with which Canada

has strong historical ties.24

We impose restrictions similar to those of the Census. We restrict our sample to civilian

employees that are 18 to 54 years of age and not in school.25 For reasons mentioned above,

20More precisely, the LFS covers the “civilian, non-institutionalized population 15 years of age or older.

It is conducted nationwide, in both the provinces and the territories. Excluded from the survey’s coverage

are: persons living on reserves and other Aboriginal settlements in the provinces; full-time members of the

Canadian Forces and the institutionalized population.”
21A detailed explanation of how the panels are created can be found in Appendix A.
22The wording of the questions, and choice of answers, are essentially the same as in the Census.
23We face the same problem as with the Census in that we cannot separate out temporary residents who

are awaiting decisions on their claims but as noted above this represents a very small fraction of our sample.
24If we were to rely on the country of birth and whether the respondent has ever been a landed immigrant

for the 2006 Census, the first year of our LFS data, we would find that Canadians born abroad would make
up 7.5% and 9.5% of the low-skill and overall TFW sample, respectively.

25The LFS master files which we accessed already excludes those living in the territories. As such, we do
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we also exclude those born in the United States, France, Germany, and the United Kingdom.

Finally, given that our LFS and Census data have a one year overlap, i.e. 2006, we

verified the comparability for that year.26 The socio-economic characteristics are similar

across datasets. Most importantly, the proportions of TFWs are very close (1.12% and 1.07%

in the Census and LFS, respectively), and so are their socio-economic characteristics.27 Such

findings are, in our opinion, not surprising given the importance of the Census, and the fact

that the LFS is one of Statistics Canada’s flagship surveys. Both are mandatory, and both

go to great length to minimize non-response.28

4 Empirical Specification and Results

The main specification for all our estimating equations takes the following form:

yi,t = β0 + β1tfwi,t + xi,tγ +wi,tφ+ ǫi,t, (9)

where yi,t is the dependent variable of individual i in period t. tfwi,t is a binary variable that

equals one if the individual is a TFW, and zero otherwise. The vector xi,t accounts for the

socio-demographic characteristics of each individual. It includes a female indicator variable,

age (in years) and age squared, detailed educational attainment controls, and two controls

for recent immigration status (i.e. whether the individual has been a landed immigrant in the

last two and five years, respectively).29 The vector wi,t, includes industry and occupational

dummies, time (year) dummies, and place of residence indicators which would be identifying

cities (CMA) as well as smaller towns and rural areas of each province.30

4.1 Hours of Work of TFWs

The first part of our analysis involved using the Census data to estimate differences in

hours of work in the reference week between TFWs and the remaining population, Canadian

citizens and landed immigrants. To simplify the discussion, we will refer to the latter group

not need to impose any geographical restrictions to match our Census sample.
26More precisely, we compare the 2006 Census whose reference week is May 7th to the 13th, with that of

the May 2006 LFS (all rotations) whose reference week is only one week later (i.e. May 14th to the 20th). For
the comparison, we also dropped from the Census those individuals born in the US, France, Great Britain,
and Germany to make it comparable with our LFS sample.

27Our main hours of work findings which we discuss in Section 4 are also very similar across the two data
sets for our full samples and also when we focus on 2006.

28Household non-response in the LFS is, for example, only approximately 10% over the 2006-2013 period.
29For some hours regressions we also include the log of the real hourly wage as an additional control.
30See Appendix B for a detailed description of the industry and occupational controls.
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as domestic workers. In Table 1, we present our estimates from different log hours models.31

In the first four columns, we include all TFWs, while in the estimation of the last four

columns, we exclude TFWs born in the US, UK, Germany and France so as to match our

LFS sample. In column (1), the set of controls in the model contains an indicator for TFWs,

an indicator for female respondents, as well as a set of 322 indicators for place of residence

and three census year indicators. We see that TFWs work approximately 3.2 percent longer

hours per week than domestic workers. As we move across the next three columns, the set

of right-hand-side controls becomes richer as we add in controls for age, education, recent

immigrant status, 15 industry fixed effects, and 139 occupational fixed effects. The coefficient

on the TFW indicator is positive and statistically significant in each column and indicates

that TFWs work approximately 5.3 percent longer hours than domestic workers in the richest

specification, column (4).

Considering columns (5) through (8), where individuals born in the US, UK, Germany,

and France are excluded, we see that the coefficient on the TFW variable in each model

is generally similar to its counterpart in the first four columns. The point estimates are

somewhat closer to zero and the column (6) coefficient is not significant at the 10 percent

level but the richest specification in column (8) indicates that TFWs work 5.2 percent longer

hours than domestic workers. We believe that this model with the most control variables

is the most relevant for evaluating the theoretical predictions of our model since we want

to compare TFWs to domestic workers with the same education and experience and very

similar job characteristics (i.e. occupation and industry). This is the implicit comparison that

a domestic firm makes when deciding whether or not to apply for a permit to hire a TFW

rather than continue to search for a domestic worker. Taken together, we interpret these

empirical results as lending credence to the view that TFWs provide higher work effort, at

least as captured by hours of work, and that this supports the idea that Canadian employers

might prefer to hire a TFW over a domestic worker at the same wage rate.

Next, we carry out a similar analysis of hours differences between TFWs and domestic

workers using the LFS data. The first four columns of Table 2 provide equivalent estimates

to those of the last four columns of Table 1 since we exclude TFWs born in the US, UK,

Germany, and France in our LFS analysis.32 In the first column, with minimal controls,

TFWs are found to work approximately 3.6 percent longer hours than domestic workers. We

find a similar result in the next three columns as more controls are added to the model. In the

richest specification (presented in the fourth column) TFWs work approximately 7.1 percent

31The standard errors in Table 1, and in all subsequent regression tables, are clustered at the
CMA/CA/rural area level. Finally, the weights for each Census are normalized so as to add up to their
respective sample size for each year of the Census.

32The LFS weights are normalized as to add up to their respective sample size for each year of the LFS.
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longer hours per week than do domestic workers. It is worth noting that this specification

includes controls for education, 19 controls for industry and 413 controls for occupation.

In the next four columns of Table 2, i.e. columns (5) through (8), we augment the model

using the hourly wage variable available in the LFS.33 Conditioning on the wage allows us

to compare the hours of TFWs more closely with the hours of domestic workers who might

have accepted the advertised job at the same wage prior to the government granting the

firm permission to hire a TFW for the case of a TFW admitted under the TP. For TFWs

admitted under the IMP, conditioning on the wage is especially important since a TFW who

is paid a lower hourly wage might work fewer hours (provide less effort) even if their outside

option is lower if the wage difference is sufficiently large. By conditioning on the wage, the

theoretical model predicts that the outside option difference should drive hours (and effort)

to be higher for a TFW than for a domestic worker. Unfortunately, we cannot distinguish

between TP ad IMP workers in our data so it is important to consider both cases. The

coefficient on the wage variable is positive and significant in each column and its inclusion

generally leads to an increase in the coefficient on the TFW variable in the log hours models.

The coefficient on the TFW variable in column (8) indicates that TFWs work approximately

8.5 percent higher hours than domestic workers.

We have carried out an equivalent analysis with the LFS data separately by gender

and these results are presented in Tables A2a and A2b of the appendix. The estimated

coefficients on the TFW variables are positive and significant in the richest model for men

without controlling for the wage and in all of the specifications where we control for the

wage. For women, we find larger coefficients on the TFW variable than for men in the

equivalent specifications suggesting that female TFWs work longer hours than their Canadian

counterparts and these differences are much larger than the equivalent differences for male

TFWs. This gender difference is interesting and might be explained in our model by a

lower outside option in the home country for female TFWs relative to male TFWs. Another

possibility might be a greater desire on the part of female TFWs (relative to their male

TFWs counterparts) to earn money to send back to their home country to support family

members there. An investigation of these possible explanations is beyond the scope of the

current study but would be worthy of further investigation.

It is possible that the TFW/domestic worker hours of work differences could be driven at

33Unfortunately, no equivalent variable is available in the Canadian Census. The only way to approximate
the hourly wage is to take annual earnings in the reference year and divide by the product of the hours of
work in the reference week (in the May of the year following the reference year) and the weeks of work in the
reference year. It is worth noting that there is no way to tell if the TFW was in Canada for all 52 weeks of
the previous (reference) year meaning that the weeks information and the earnings information could relate
in part to a job held in the TFW’s home country. Given this imprecision, we focus on the LFS wage rate
measure.
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least in part from differences in preferences over labour supply across TFWs and domestic

workers. While our stylized theoretical model does not account for this possibility, it is worth

considering how Canadian employers might react to a well known higher labour supply on

the part of TFWs relative to domestic workers. Given that employers must wait a period and

then pay a fee in order to hire a TFW, the employer would prefer that the TFW be prepared

to work longer hours since this would allow the employer to gain the per hour benefit from

the TFW spread over a larger number of hours. Similarly, if the employer is incurring search

costs such as advertizing costs in the first period when searching for a domestic worker, the

fact that domestic workers are known to work fewer hours on average relative to TFWs would

also serve to make the net gain even greater to not filling the job with a domestic worker

and being then able to hire a TFW. Consequently, we see a desire to work longer hours on

the part of TFWs relative to domestic workers (either due to a difference in preferences or

perhaps lower wealth on the part of the TFW relative to a domestic worker) as reinforcing

the idea of our model that employers may strictly prefer to hire a TFW over a domestic

worker even at the same hourly wage.

Next, we explore the robustness of our findings using the LFS data to the role of tenure

with the firm. While our analysis controls for age, it may be that TFWs differ from our

sample of Canadian workers since they tend to be very recently hired workers. We repeat

our analysis after conditioning our sample by keeping only individuals with one year or less

of tenure with the current firm. Comparing the results of Table 3 to Table 2 (where all

workers regardless of tenure are included) we see larger coefficients on the TFW variables in

Table 3 suggesting that TFWs work 4.5 to 8.2 percent longer hours of work per week than

Canadian workers in the models without conditioning on the wage and 8.1 to 9.6 percent

higher hours of work in equivalent models with the wage as a control variable. Tables A3a

and A3b contain equivalent results where the estimation is carried out separately by gender.

Once again we see larger TFW/Canadian differences in hours for women than for men.

4.2 Hours Away from Work

In Table 4, we present regression estimates from a Tobit model where the dependent variable

is the number of hours away from work (part-time absence) in the reference week.34 The

model is estimated over the same LFS sample as in Table 2. In the simplest specification of

column (1), we see 3.3 fewer hours away from the workplace each week for TFWs relative

to other workers. As we add more controls this effect is diminished somewhat to -2.4 hours

34See Bradley, Green, and Leeves (2007) for a study that treats absenteeism as a measure of worker effort.
See also Shi and Skuterud (2015) for a similar study on the determinants of absenteeism using Canadian
survey and weather data.
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in column (4) with the richest set of controls but not controlling for the hourly wage rate.

Once we add in the hourly wage rate to each model we see somewhat smaller effects but still

significant indicating 2.6 fewer hours away from work in the simplest model and 2.2 fewer

hours away in the richest model of column (8).

We repeat this analysis conditioning on individuals with one year or less of job tenure

so as to better match TFWs with domestic workers in similarly recent jobs. Comparing the

coefficients on the TFW variable in Table 5 to those in Table 4, we generally see similar

patterns. TFWs have fewer hours away from the job in the reference week than do other

workers and this effect is largest in the simple model without a control for the wage (1), and

smallest, but still economically meaningful at -2.32 hours, in the richest model of column

(8).

Taken together, the results from the hours away from the job analysis provides further

evidence that firms receive greater labour productivity (captured as greater effort in our

theoretical model) from TFWs than from domestic workers and this is true both using simple

specifications as well as using very rich models where we control for the hourly wage paid

as well as extensive personal and job characteristics. This supports the view that Canadian

firms may have pursued increasing numbers of TFWs not just because of possible difficulties

in finding Canadian workers but also because of the greater efficiency units of labour received

by the TFWs for the same wage paid.

4.3 Worker Retention, Quits and Layoffs

Next, we consider the employment dynamics of TFWs and other workers in the Canadian

labour market using the longitudinal structure of the LFS data. The rolling structure of

participation in the survey – with one sixth of the sample entering the sample frame each

month and one sixth of the sample exiting – means that individuals in our sample can

spend at most six months in the LFS. Up to this point in our analysis, we have considered

differences in worker effort or efficiency as being captured by differences in hours of work and

in hours absent from work. Here, we consider the possibility that worker efficiency could in

part be captured by a higher probability of staying with the firm. We construct a balanced

two-month panel of observations using the LFS data for the incoming rotations. Specifically,

we take the individuals in the sample for their first month and restrict this sample further

by keeping these individuals if they also appear in the sample the next month. Given that

individuals are normally meant to stay in the sample for 6 months, this balanced two-month

sample is free of the attrition due to individuals rotating out of the sample. This is also

the longitudinal sample which is least likely to be affected by overall attrition from the
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longitudinal frame since we are only requiring individuals to be present in the sample for

two months.

In Table 6, we present estimates from a linear probability model of the incidence of

continuing with the current firm from one month to the next.35 Those workers who do

not continue with the current firm may be either employed at a different firm or not be

employed at all. We condition on individuals with less than 12 months of tenure with the

firm. This is intended to greatly reduce the probability of job terminations due to TFWs

reaching the end of their work permits. Placing the same condition on Canadian workers

means that we are comparing workers at similar stages of their relationship with the firm

(i.e. low tenure workers). In column (1), TFWs are roughly two percentage points more

likely to have a job continuation across the two-month period under consideration than are

Canadian workers after controlling for gender but no other factors. In column (2), estimates

are presented from an equivalent model but with controls for gender, age, education, and

immigrant status. The estimated coefficient of the TFW variable is closer to zero and not

statistically significant. In the final two columns after including controls for industry (column

3) and then both industry and occupation (column 4), we see strong positive differences in

the probability of continuation for TFWs relative to Canadian workers. The coefficient from

column (4) suggests that TFWs are 2.5 percentage points more likely to continue with the

same employer from the first month of the LFS panel to the second month than are otherwise

similar Canadian workers in the same industry and occupation. In columns (5) through (8)

we repeat the analysis of the first four columns conditioning on the log hourly wage paid in

the person’s job in month 1 of the two month panel sample. This is important for the same

reasons as it was important in the analysis above on the hours of work and hours away from

the job. As much as possible, we want to compare TFWs and domestic workers in the same

kinds of jobs. In each of the models of columns (5) through (8), a higher wage is associated

with a higher probability of continuing in the job. Conditioning on the wage in the first

month leads to somewhat larger TFW/domestic worker differences in continuation rates of 3

percent in the simplest model of column (5) and 3.1 percent in the richest models of column

(8).

Next, we delve more deeply into the event of a month-on-month job separation considering

both the incidence of a quit and the incidence of a layoff. While both types of separation

would be considered in our framework as negative outcomes for the firm or more specifically

as lower values of the efficiency variable, the layoff event could be especially negative. If the

layoff is driven by lower worker productivity than the firm had expected, then a layoff could

35We have repeated the analysis of this subsection of the paper using probit estimation and the marginal
probabilities are very similar to what is reported based on the the linear probability model estimation.
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signal a lower value of e in our model. For example, if a worker were to put in lower effort

than the firm had expected given the wage then the firm might decide to end the employment

relationship. If the layoff event is instead driven by a drop in demand for the firm’s products

then this should impact TFWs and domestic workers in a similar manner and we would not

expect a different layoff probability for one group relative to the other. However, if TFWs

have higher efficiency, e, as predicted by our model due to their lower outside option, u,

then when an adverse product demand shock is experienced, the firm would prefer to layoff

domestic workers rather than TFWs for the same wage paid. Under either of these scenarios,

we would expect TFWs to have lower probabilities of being laid off than Canadian workers.

In Table 7, estimates are presented from the linear probability of quits. In contrast to

what was found in Table 6, none of the coefficients on the TFW variable are statistically

significant and in each case the coefficient estimates are close to zero with standard errors

that are in fact smaller than their counterparts from Table 6. This suggests that the higher

rates of continuation found in Table 6 for TFWs relative to Canadians is not driven by a

lower rate of quits on the part of TFWs relative to Canadian. From columns (5) through

(8), we see that a higher wage is associated with a lower probability of quitting the job

but including the log hourly wage does not have a noticeable effect on the (basically zero)

TFW/domestic difference in quit rates.

In order to see if the higher continuation rates are driven by lower layoff rates for TFWs

relative to Canadians, we repeat this analysis replacing the quit incidence variable with its

layoff counterpart. These estimates are presented in Table 8. In each column of the table, we

see that the coefficient on the TFW variable is negative and statistically significant. In the

first four columns, where the log wage control is not included, we find a 1.0 to 1.7 percentage

point lower probability of being laid off from a job for a TFW than for a Canadian worker.

Including the log wage form the first month of the two month panel leads a to slightly larger

TFW/domestic worker differences in each case. The largest difference (1.8 percentage points)

is found in column (8) which is the richest specification of controls and this is the one we argue

is most relevant since we are controlling for gender, education, age, industry, and occupation

to the greatest extent possible with our data. In addition, each specification contains detailed

controls for province and city or rural area within each province. Consequently, we argue that

these differences in layoff rates are unlikely to be driven by TFWs being employed in firms

or regions of the country where layoffs may be less likely to occur. Although not explicitly

modeled within our efficiency-wage framework, our layoff findings are in line with the idea

that, due to their lower outside option, TFWs work harder (which we find as measured by

higher hours worked and lower hours away from work) and this means that, for a given wage,

the firm is less likely to lay off these workers – whether it is because the effort is directly
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observed or because the firm is faced with a drop in demand for its product(s).

As with all analysis using panel data, attrition of individuals from the longitudinal frame

across time is always a concern. The LFS is designed to track individuals so long as they

reside in the same dwelling. Consequently, if an individual leaves their dwelling either to

move to another location in Canada or to move abroad then we would not observe them in

the next month of the LFS and they would not be included in our balanced two-month panel.

It is difficult to say whether TFWs are more or less likely to move house within Canada than

are Canadian workers; therefore, it is difficult to speculate on any biases that this form of

attrition may have on our analysis of retention, quits, and layoffs. A natural concern relates

to TFWs leaving Canada. We expect TFWs to have higher exit rates from Canada than

Canadian workers. At the end of their work permits, TFWs are required to leave the country

while Canadian workers never face this prospect. However, for our longitudinal analysis, the

relevant question is whether TFWs with less than one year of tenure with the firm are more

likely to leave Canada. We suspect that TFWs are somewhat more likely to leave Canada

since some of them may only be on a one-year work permit and so they may be required

to leave. To investigate the importance of this, we repeated our transition analysis over the

subsample of workers with 6 months or less of job tenure and found qualitatively similar

results. This suggests that there is not an important problem of bias due to TFWs needing

to leave at the end of their work permit periods within the 2 month mini-panel since shorter

tenure workers are less likely to be affected by this form of attrition.

Another concern relates to the fact that a TFW who quits or is laid off may be required to

leave the country. We argue that this is unlikely to be an important issue for our analysis of

quits and layoffs given that we are looking at transitions over a one month period. Given that

international travel must be arranged after the job separation and given that accommodation

is likely to have been arranged for an extended period of time, we argue that a TFW facing a

job separation is likely to reside in Canada for several weeks or longer after an unanticipated

end to a job which one would expect for TFWs with less than 12 months of job tenure.

However, this is an important area for further research perhaps using administrative data

files that reveal both the end date of a job and the exit date of the TFW for the case of

different numbers of months of tenure with the firm.

4.4 Wage Rates of TFWs

Next, we investigate how the wage rates of TFWs compare to those of domestic workers.

Using the detailed information available in the LFS on hourly wage rates, we estimate log real

hourly wage models using different specifications of the set of right-hand-side control variables
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and present our estimates in Table 9.36 We see a sizable wage gap of approximately -27.4

percent for TFWs relative to domestic workers in the simplest model which only falls to -15

percent when we consider the model with the richest set of controls in column (4). In Table

A6 of the appendix we present equivalent results estimated separately over the subsamples

of women and men. In each case, TFWs are paid wages that are approximately 23.8 and

31.3 percent lower for men and women respectively than their Canadian counterparts in the

simplest specification. Once we consider the estimates from the specification with the richest

set of controls we see similar wage disadvantages of approximately -14.6 percent for men and

-15.4 percent for women.

In order to explore whether these differences are driven by lower tenure with the firm

on the part of the TFWs, we present in Table 10 equivalent estimates to those of Table 9,

but over the subsample of individuals with less than one year of tenure with their current

employer. Estimated over the pooled sample of men and women, TFWs have wages that are

approximately 16.5 percent lower than Canadian workers in the simplest model of column

(1) and 13.0 percent lower in the richest model of column (4). This suggests that the

TFW/Canadian-worker wage differences found above are not (only) driven by TFWs having

lower job tenure than Canadian workers.

Our wage-regression findings are consistent with the predictions of our theoretical model

in that the wage rates paid to TFWs are lower on average than the wage rates paid to

domestic workers. As we condition on more personal and job characteristics, the differences

narrow somewhat but a sizable disadvantage for TFWs remains. In terms of the fixed wage

version of our model where TFWs must receive the advertized wage (the TP case), this

difference results from the fact that higher-wage jobs have a higher probability of being filled

by a domestic worker and lower-wage jobs are more likely to be filled by a TFW at that

relatively low wage (composition effect). In the flexible wage version of our model, firms are

allowed to pay different wages to domestic and foreign workers; since the outside option of

TFWs is lower, the efficiency wage of TFWs is also lower than for domestic workers, and so

the model predicts a direct wage discrimination of TFWs under the IMP.37

36We deflate the (nominal) hourly wage using the CPI for the same province and month/year.
37Yet another possibility is that at least some firms are able to circumvent the TP requirement that a

TFW be actually paid the wage that was advertized to domestic workers and that was required by the
government when agreeing to a TFW permit. Based on anecdotal evidence in Tomlinson (2014), it does
appear that not all firms lived up to their obligations under the TP. A TFW who was underpaid could
complain but this would likely lead to their deportation from Canada. Given that for many TFWs the wage
paid would be higher than wages in their home country, the TFWs may have tolerated these deviations from
the TP agreement on the part of some firms. Alternatively, the TFWs may not be aware of the equal-wage
requirement.
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5 Robustness Checks

In this section we carry-out robustness checks and show that our findings are not sensitive

to additional sample restrictions based on: 1) the industry of employment, 2) the level of

education, 3) union status, or 4) survey year.

It could be argued that the part of the Canadian TFW program that is geared towards

agricultural workers is different, and that the agricultural sector itself is very different than

other sectors of the economy: i) the agricultural sector is very seasonal in nature, ii) the

same TFWs often come back every year, iii) TFWs will often live on site (e.g. on the farm),

and iv) the availability of work once on site (on the farm) is weather dependent.38 As

such, we carried out robustness checks where we exclude workers in the agricultural sector

(industry). Our results for hours and wages are essentially the same as those reported above.

For transitions, one finds the same patterns (the impact is still through layoffs), but the

difference between domestic workers and TFWs is slightly smaller. Finally, we expanded our

industry restrictions to exclude the primary sector as a whole, which means we also excluded

hunting and fishing, as these latter industries also have a strong seasonal component. Again,

the results were very similar.

Some TFW programs are directed at more highly skilled workers (e.g. universities hiring

non-Canadian professors), whereas others focus on occupations which demand fewer skills.

Given that low-skilled domestic workers tend to have worse labour market outcomes, it is

relevant from a public policy point of view to explore the robustness of our results along

the skill dimension. We focused on those with less than a university undergraduate degree,

and find the same general patterns. If anything, the effect of being a TFW is a little more

pronounced. They work even longer hours (and spend less time away), and they are less

likely to be laid off.39

Firms and workers have less flexibility in a union setting because of the presence of

a collective agreement. The fact that TFWs are less likely to be covered by a collective

agreement could therefore matter for our findings. Our hours results, for example, could be

the result of TFWs, or their firms, having a greater possibility of choosing/adjusting hours of

work.40 We therefore re-estimated all our regressions and excluded unionized workers (and

those that are not unionized but covered by a collective agreement) and found that it had

little impact on our findings. The TFW/domestic worker hours differential, however, tends

38In some cases domestic workers and TFWs do different types of jobs within the agricultural sector.
TFWs are, for example, more present in fruit picking jobs.

39The effect on quits remains economically and statistically insignificant.
40Alternatively, it could be the case that unions push for full-time work, and as such, we underestimate

the true effect.
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to be slightly larger.

We verified the robustness of our absenteeism results by looking at whether TFWs are

more apt to be i) absent from work conditional on having worked part of the week,41 and ii)

absent from work the whole reference week. We find that TFWs are less likely to be absent,

both part-time and full-time, and the findings are economically and statistically significant.

Finally, we verified whether our findings are sensitive to the choice of sample period. TFW

programs grew over time, and the importance of each type of program has also fluctuated.

Our findings are not sensitive to the choice of years. For the Census findings, for example,

focusing on the earlier years, say 1991 and 1996 only, or just the last year of 2006 does not

materially affect our hours results.

6 Concluding Remarks

From our analysis we can reach a number of conclusions. Temporary foreign worker (TFW)

programs can be effective ways to provide domestic employers with workers when vacancies

are difficult to fill. Over the period studied, there were two broad categories of TFWs

coming to Canada: 1) Temporary Foreign Worker Program (TP) workers where firms had to

advertize the job domestically and then, if unsuccessful, could hire a TFW at the previously

advertized wage, and 2) International Mobility Program (IMP) workers where firms were

not required to advertize nor were there restrictions on the level of the wage payment. Our

theoretical analysis reveals that when worker effort is positively related to the wage paid

and the wage in the TFW home country is lower (or employment opportunities are worse)

than in the domestic country, the TFW program can have unintended consequences on firm

behavior. Specifically, firms will choose to advertise at a lower wage than they would in the

absence of the TFW program so as to reduce the probability that a domestic worker will be

found for the job and increase the probability of hiring a TFW who will work harder than

a domestic worker for the same wage. This is true both under the TP where the advertized

wage must be paid to the TFW and under the IMP where the wage is not restricted in this

way.

Using confidential data from the Canadian Census and Labour Force Survey, we provide

evidence in support of the prediction that TFWs will exert higher effort than domestic

workers. TFWs work three to 10 percent more hours per week than do domestic workers

and this was found in both the Census and the LFS, and was found to be true in the LFS

even after detailed controls for education, industry, occupation, and the wage paid. This

41In the previous section we looked at whether the TFWs were absent fewer hours. It could be that they
are equally likely to be absent part-time, but that conditional on being absent they are away fewer hours.
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TFW hours advantage is larger for women than for men. In addition, we find that TFWs

have fewer hours away from the job each week which is also consistent with a higher effort

in our model.

We also use the rotating panel structure of the LFS data to study job transitions of TFWs

and Canadian workers. One way to interpret the theoretical finding of greater efficiency of

TFWs compared with domestic workers is that, over a fixed time frame, TFWs may commit

to staying with the firm rather than move to another job. If that were the case then we

should see greater job retention rates for TFWs than for domestic workers. Using two-

month balanced panels, we find that TFWs are more likely to continue employment with the

same employer than are comparable Canadian workers. However, this is not driven by lower

probabilities of quitting the job but is instead due to a lower probability of being laid off. It

may be that this is due to firms being more likely to lay off their domestic workers than their

TFWs when facing a drop in their product demand, since the firm is earning a higher profit

per worker from the TFWs (due to their higher effort) than they are in an equivalent job

(with the same wage) filled by a domestic worker. Alternatively, if firms directly observed a

lack of effort (shirking) by some of their employees, they would be less likely to lay off TFWs

than domestic workers, since the former provide on average more effort.

In the final part of our empirical analysis, we find that hourly wage rates paid to TFWs

are in fact lower than wage rates paid to domestic workers in Canada with the difference

ranging from approximately 31 percent for women and 24 percent for men in our simplest

specification and falling to a still economically significant 14.6 percent for men and 15.4

percent for women after the most detailed set of controls are included. This is consistent

with our theoretical prediction for the TP case, in spite of the fact that TFWs are supposed

to be paid the same wage as domestic workers for the same job. The wage gap arises because

of the compositional differences in jobs that go to TFWs relative to jobs that typically go

to domestic workers. A high wage job is more likely to be filled by a domestic worker and

less likely to be left vacant – and thus leading to the possibility of hiring a TFW – than is

the case for a low wage job. For the IMP case, we would expect TFWs to have lower wages

than domestic workers even for the same job due to the TFWs’ lower outside option relative

to domestic workers and so this finding is consistent with our theoretical predictions.

Combined, our theoretical and empirical analyses suggest that a TFW (or guest worker)

program is likely to lead to a larger number of TFWs hired by firms than originally intended.

It is clear that the purpose of the Canadian program was to aid firms to find suitable workers

while not having a detrimental effect on Canadian workers. However, our theoretical analysis

suggests that once we consider an efficiency-wage framework (rather than a neoclassical

model of the labour market), the TFW program is likely to lower wage rates and raise
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unemployment of relatively less skilled domestic workers. Restricting the firm to pay the

wage that had been advertized domestically to the TFW (as in the TP case) is not sufficient

to prevent these effects. This is despite the fact that we assume that TFWs do not lower

the marginal product of labour.

When we investigate how quotas or higher fees would affect the model outcomes, we

find that they do not provide any clear solutions. Quotas based on a first-come, first-serve

basis affect in equal proportions the benefits and costs of either the TP or IMP; thus, if it

is useful to have such a program at all, this type of quota would be detrimental to welfare.

A quota based on a lottery mitigates the unintended consequences of downward pressure on

domestic wages and employment, but also reduces the intended advantages of firms hiring

foreign workers when they were not able to find domestic workers. Higher fees for hiring

TFWs also attenuate the negative effects of these programs, but make it economically not

viable for firms to hire foreigners when the supply of domestic workers is lowest.

Appendix

Appendix A

This appendix documents the creation of the LFS mini-panels. The LFS uses a rotating
panel design where households are interviewed for six consecutive months, and every month
one-sixth of households are replaced. The LFS is designed to produce cross-sectional sam-
ples, and as such is not a panel per se. The survey follows dwellings, and not individuals
themselves—an individual that leaves the household (dwelling) is beyond the scope of the
survey. Furthermore, the LFS does not have a single person identifier variable. However,
one can uniquely identify individuals across months using a series of variables that are found
in the LFS. More precisely, we rely on the month, the one-digit province code (PROV1),
the pseudo UIC regions (PSEUDOUI), the regional strata (FRAME), the super-stratum
(STRAFRAM), the sample design type (TYPE), the first-stage sampling unit (CLUST), the
rotation number (ROTATION), the number assigned to dwellings within a cluster (LIST-
LINE), the multiple dwelling code for structures that have more than one dwelling (MULT),
and the LINE variables.

Given that we use the LFS to explore labour market transitions, we drop individuals that
have inconsistent tenure spells across the periods of the panel. An individual that worked
in period 1 must have in the next period 1) stayed with the same employer (i.e. have one
more month of tenure in period two), 2) started a new job (i.e. have one month of tenure in
period two), or 3) be out of work (i.e. have no job tenure in period two). Finally, we removed
individuals with fully imputed records in any of the periods of the mini-panel.

28



Appendix B

In this appendix we provide more detail on how the indicators for both industry and occu-
pation are constructed to ensure consistency across time for both Census and LFS datasets.

Census (1991, 1996, 2001, and 2006): The industry dummies represent the broad cate-
gories of the 1980 Standard Industry classification (SIC). The 1980 SIC is available in the
1991, 1996, and 2001 Censuses, but not for 2006 which relies on the 2002 North American
Classification System (NAICS). At the broad category level (the level we use), the NAICS
and the SIC are very close. We rely on the 2002 NAICS to 1980 SIC concordance suggested
in Lemieux and Riddell (2015). As for the occupational dummies, they were constructed
using the 1991 Standard Occupational Classification (SOC) which is available in all four
Censuses.

LFS (2006-2013): The LFS provides time-consistent series for both industries and occu-
pations. The industry dummies reflects 20 broad industry categories of the 2002 NAICS.
As for the detailed occupation dummies, they are based on the 2006 National Occupation
Classification System (NOC-S).
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