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Abstract 

This paper uses data on immigrants from China and native-born Canadian in the 

Canadian labour market to test the credential effect. We find that diplomas may serve as 

signals of productivity and that the signalling effects for Chinese lmmigrants are larger 

than native-born Canadian. Further, the labour market value of degrees appears to 

exceed the returns to years of education for Chinese Immigrants; in contrast, the returns 

to education for native-born Canadians due to returns to accumulated years of education 

and returns to credentials are of similar importance. No significant differences were 

found between genders within demographic groups. As a result of higher sheepskin 

effects, Chinese lmmigrants have to obtain higher credentials in order to signal their 

abilities to employers in the labour market. 
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1. Literature Review 

According to a wide range of empirical studies, more schooling will lead to 

more earnings for individuals. However, the reason why schooling enhances 

earnings has been debated for a long time. The screening hypothesis posits that 

more schooling not only increases productivity, but also credentiates workers as 

more productive. That is, schooling is also used as a screening device which 

helps employers to assess the productivity levels of individuals in the labour 

market; the skills learned in school may not be so important. This idea is crucial 

in the Canadian context with the arrival of thousands of highly qualified 

immigrants since 1990. If it is the signalling effect that is rewarded in the labour 

market, we can predict that some individuals who receive diplomas will earn 

more than those with the same number of years of schooling but without 

diplomas. This "sheepskin effect" can be identified from the differences in wages 

between those who possess a diploma and those who do not, conditional on the 

same numbers of years of schooling. 

In the year 1973, Spence and Arrow each published research about the 

credential's signaling effect of greater innate productivity. In their formulation, the 

logarithm of the observed wage rate is an additive function of a linear term in 

years of completed schooling and a quadratic term in experience. If the 

coefficients on the years of completed schooling are referred to as the "rate of 

return" to education, the coefficients of particular years, in which individuals are 



assumed to get their diplomas in standard education system, will partly represent 

any sheepskin effect. Using the sample of a prime aged white men from the 

United States, Hungerford and Solon (1 987) identified significantly larger returns 

to diploma years than to other years of education using both spline and step 

functions, which confirmed the existence of this sheepskin effect. Belman and 

Heywood (1 991) examined the patterns of sheepskin effect not only for the white 

male sample, but also for women and racial minorities. Their finding of a nearly 

identical 9-1 0% return for a college degree supports the Hungerford and Solon's 

estimates. Women and minorities receive larger sheepskin effects than white 

men for college and graduate school but smaller sheepskin effects for high 

school graduation in their studies. These roughly show the different roles 

credentials may play for women and minorities in the labour market, although the 

pattern of these differences in credentialing effects is ambiguous. 

Most tests of the credential effect are indirect, examining whether wages 

rise faster with extra years of education when the extra years correspond to the 

standard time needed for a credential, rather than looking directly at the value of 

credentials. Due to the lack of information on degree attainment, they impute the 

'usual' number of years of education taken to complete a degree. This 

measurement error might lead to underestimation of the size of sheepskin effects 

resulted. Not all the individuals earn their degrees in the standard years; some 

even will not get it eventually. Furthermore, the standard number of years to 

finish a certain education level might differ by regions. For example, in Canada, 

Ontario requires students to finish their education to high school in 13 years, 



while other provinces only require 12 years. If we only use the return to an 

assumed credentialing year for measuring sheepskin effect within a country, 

while actually individuals take different amounts of time to finish it, the 

underestimate of the sheepskin effect will result. Jaeger and Page (1 996) found 

evidence of this downward bias when examining the differences of return to 

credentials between two specifications. One was non-linear wage returns only to 

the schooling years in which credentials might typically be granted; the other 

used not only the traditional measure of years of schooling but also data which 

identified the actual degree completed. The latter regression did produce larger 

estimated sheepskin effects. However, they failed to confirm a pattern of effects 

that differ by gender or race in the United States. 

Belman and Heywood's work, showed a differential signal quality of 

sheepskin effect across demographic groups. That is, for white females, minority 

males and minority females, high quality (college and grad school) sheepskin 

effects are larger than for white males, and lower quality (elementary and high 

school) sheepskin effects are smaller. In the circumstances where diploma years 

serve as a signal of potential productivity, the above evidence might suggest the 

possibility of statistical discrimination. To show why such an inference can be 

made, consider two workers of equally high productivity, one from a minority 

group whose average characteristics are less favourable than for the majority 

group. If a credential gives minority workers larger wage gains than the non- 

minorities in the absence of information on individuals, it means the average 

productivity of the minority group is less valued than majority in the labor market. 



If this hold for the sheepskin effect, it would indicate that resources invested in 

education may have a high private rate of return for some groups in the society, 

but a low or even negative social return since the gains from credentials are not 

evenly distributed. 

A central objective ot this paper is to test and compare the credential effect for 

native-born and foreign born workers in Canada. 

2. Data 

2.1 Data Source 

This empirical work uses the 1996 Canadian Census Microdata. The 

sample is restricted to individuals between age 15 and 65 who are either native- 

born Canadians or Chinese lmmigrants and who reported wage and salary 

income as well as other useful variables. Individuals whose information is 

incomplete or having obvious discrepancies between variables are excluded. 

These exclusions reduce the total sample to 3861 6 individuals including 3051 6 

native-born Canadians and 81 00 Chinese Immigrants. Each of these two groups 

is divided into 4 groups according to the first official language spoken: i) English 

First Spoken (EFS), ii) French First Spoken (FFS), iii) Both English and French 

Spoken (E&F), and iv) Neither English Nor French Spoken (NEF). Chinese 

lmmigrants are further divided into three groups based on the age upon 

immigration: i) Age Group 1 = 0-12, ii) Age Group 2 = 12-24, and iii) Age Group 3 

= 25-60. Due to insufficient sample size, only the EFS samples of native-born 



Canadian and Chinese lmmigrants can be used properly for regression to 

examine the sheepskin effects. There are 21,892 EFS native-born Canadian, 

11 11 EFS Chinese lmmigrants in Age Group 1, 2688 EFS Chinese lmmigrants in 

Age Group 2, and 3889 EFS Chinese lmmigrants in Age Group 3 employed for 

regression. The Public Use Microdata File is used by this paper, which contains 

2.8 percent of 1996 Canadian Census data. Because of the too large sample of 

native-born Canadian in the file we used, we selected 10 percent from them 

randomly. Therefore, the EFS native-born Canadian observations in this paper 

reflect approximately 7,818,571 EFS native-born Canadian individuals, and the 

total EFS Chinese lmmigrants observations reflect approximately 274,571 

Chinese lmmigrants individuals. The total number 8,093,142 is about 24% of the 

total Canadian population in 1996. 

2.2 Descriptive Analysis 

Tables (please refer to the Appendix) are presented for the descriptive 

analysis, each of which is also supplemented by several charts for the 

convenience of comparison. 

Table 1 summarizes average years of education, average years of 

working experience, and mean weekly earnings for the sample of Chinese 

lmmigrants grouped by Age at Immigration. The Census does not measure 

working experience directly. Here in this paper (age-years of schooling-6) is used 

as a proxy for working experience for individuals younger than 22 years old. (Age 

- 22) is used for those older than 22 years, which may be more proper than (age 

- school years - 6) for them, since most Maters and Doctoral students work while 
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studying. According to the table, males earn substantially more than females on 

the whole, and tend to have slightly more labour market experience and 

education. This is more apparent for those who immigrated at the age after age 

25. This difference may be due to discrimination. Another possibility is that our 

measure of work experience could seriously over-estimate the number of years 

of experience of women if women who are currently in the labour market have 

taken time out at an earlier point in their career to raise children. And women who 

immigrated at age greater than 25 are more likely to be in such kind of situation. 

Because they are more likely to have children during the first a few years after 

arriving Canada, when they are not adaptable enough to raise their children and 

work at the same time. However, for women in other age groups, they have more 

time to prepare for their lives in Canada before having a child, and might be able 

to raise children and work together later. This will result in generating more 

chances for an upward bias of working experience for women in age group 3. 

Thus their lower wage may to some extent be due to their having less work 

experience than men. 

Table 2 represents the distribution of degrees or diplomas for Chinese 

Immigrants, for both sexes as well as males and females separately. Table 3 

shows their average years of education by credentials. Several points are 

noteworthy. The data varies widely by First Official Language Spoken group, 

especially for immigrants who immigrated before the age of 25. For Neither 

English Nor French speaker, the degree percentages are remarkably lower; 

language may be a major obstacle for them to get educated. A higher percentage 



of both English and French speakers have High School and Bachelor degrees 

than other immigrant groups, while this advantageous position is replaced by 

English First Spoken immigrants for Master and Doctor degrees. Their bilingual 

even trilingual ability may equip them with some superiority in job search, but at 

the mean time, the more chances to get a good job may reduce their enthusiasm 

in deeper degree pursuit. For English First Spoken immigrants, their 

concentration on one language, which is the major educational language, could 

make it more probable for them to deeply pursue their study. Also, as individuals' 

ages at immigration increases, the percentage of immigrants who hold higher 

degrees such as Masters and Doctorates increases notably, which indicates the 

increasing importance of education in their life in Canada. 

Tables 4 and 5 show the average years of education, average years of 

working experience, and mean weekly earnings of native-born Canadian and 

Chinese lmmigrants separately. Except for the French First Spoken group, all the 

other Chinese immigrants have more years of education and more working 

experience than native-born Canadian. Nevertheless, only the Both English and 

French Speakers with outstandingly longer education and working experience 

compared to their native-born Canadian counterpart, have higher wages. It is 

also apparent from Tables 4 and 5 that Chinese Immigrants have higher 

percentages of degree certificates than native-born Canadian for each language 

group, despite their relatively lower wages. 

Table 6 presents a cross-tabulation of qualifications received by 

completed years of education based on our total sample. Since the education 



system in Ontario requires students to finish their high school in the thirteenth 

year of schooling instead of the standard twelfth year as in other provinces, Table 

7 presents a separate version for individuals from Ontario. For our total sample, 

while higher qualifications are associated with more years of schooling, many 

observations are not in the assumed standard years of degree completion. 

Among individuals whose highest reported degree was a high school diploma, 

only 43.2% received exactly 12 years of education, more than half of them took 

either more or fewer years. Only 54.2% of those individuals who reported having 

finished exactly 12 years of schooling received a high school diploma as the 

highest degree. In Census, the total years of schooling are divided into 9 groups 

which are 5-8 years of schooling, 9,10, 1 1,12,13 years of schooling respectively 

and 14-1 8 years of schooling. Thus, we cannot get accurate information for 16 

years of education, which is the assumed standard number of years for obtaining 

a Bachelor's degree in literature. But we can see only 65.1 % of those individuals 

using 14-1 7 years to finish their Bachelor's degree. Similarly, 85.3% of 

individuals who received master's degrees have 18 or more years of education, 

compared to 9.6% of those receiving Doctorates who report less than 18 years of 

education. For individuals from Ontario, the numbers of years to obtain a certain 

degree are even more deviated. Especially for High school, those who finished it 

in 11 and 12 years are 37.7 percent and 29.7 percent of our sample respectively, 

even exceeds the number of those in the required 13 years. Deeper analysis will 

be done regarding these differences of data between Ontario and other 

provinces. The above results suggest that using only information about years of 



education to infer the qualification received will result in largely biased estimates 

of the sheepskin effects. 

3. Introduction and Methods of Estimation 

The positive correlation between education and wages is one of the most 

well established relationships in labour economics. Most empirical research on 

the return to schooling is based on the Mincer human capital wage equation. 

According to this model, the logarithm of individual earnings can be expressed as 

a linear function of years of completed schooling and a quadratic function of 

labour market experience. This specification has some obvious implications. 

First, in this return to education relationship, credential plays no role - only years 

of education matters, we cannot even tell the difference between the return in the 

last year of schooling and the others. Second, this specification assumes that 

controlling experience, the return to education is equally weighted across years. 

This will not hold if the mean rate of return to schooling is higher for some levels 

than others, university education compared to primary school, for example. Such 

differences could be driven by a multitude of factors, including differences in 

costs or quality across levels, different learning abilities of students in different 

ages, or changes in the supply of and demand for graduates which have an 

effect on the price of them in the labour market. Thus, many researchers have 

switched from this specification to the quadratic function form, which include both 

years of schooling and years of schooling square as independent variables. 

Although this specification is more flexible than the linear form, it still cannot 
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reflect the roles credentials may play in the returns to education. It also imposes 

additional constraints on the regression when the actual function is not the strict 

quadratic form of years of schooling. 

In investigating potential non- quadratic returns to schooling, the common 

approach is to estimate a wage equation that specifies the schooling variables 

as: In w, = a, + D, (schooling)+ AX + ei , where Di(schooling) denotes dummies 

for different levels of schooling and P is interpreted as the wage premium of that 

certain level or year of schooling. X is a vector including additional explanatory 

variables and h is a vector of parameters. In a number of studies the non- 

linearities at 12 and 16 years of schooling have been empirically confirmed and 

interpreted as sheepskin effects. To allow for the discontinuity in the increasing of 

returns to education in diploma years, the above specification is often 

generalized by treating the relationship between the log wage and D(schooling) 

as a discontinuous spline function with discontinuities at D=8, 12, and 16. 

Operationally, three dummy variables D28, D 2  12, D2 16, and the interaction 

term of them with D-8, D-12, and D-16 correspondingly are added to capture the 

sheepskin effect. Nevertheless, as mentioned before in the literature review, this 

specification also has potential flaws. First, individuals may not take their exams 

in the standard number of years and spend different amounts of time to finish 

their degree; some even will not get their degrees at the end, which might lead to 

a bias in the estimation of sheepskin effects. In addition, the education effect of 

going from a lower grade to a higher one may also be captured as part of the 

sheepskin effect. 



We employ a data set drawn from the Microdata File of the Canadian 

Census Analyzer, which has information on both years of education and 

qualifications received. The estimating equation takes the form: 

In w, = a, + x D, (schooling) + x P, ~(~ua l i f i ca t i on )  + AX + el , where there are 

strings of dummy variables for both qualifications and schooling years. But, there 

is an additional assumption from this specification, that the sheepskin effects 

associated with each qualification are the same regardless of the number of 

years of education spent obtain it. A more general approach is to include 

separate dummies for the interaction terms for each year of education and each 

I J 

qualification as well: D, (qualification) x D j  (schooling) . In this framework, 
i=1 j=1 

the marginal values of degrees are allowed to vary conditional on different years 

of education used to complete them. 

In addition, our data allow us to address the question of comparing 

sheepskin effects across demographic groups. The tables presented earlier 

showed both higher levels of education and poorer labour market outcomes for 

Chinese Immigrants in Canada compared to native-born Canadian. 

Discrimination is sometimes listed as a possible cause. Signalling models give a 

possible framework for understanding why labour markets may provide 

especially large incentives for some members of minority groups to acquire high- 

level credentials while giving poorer incentives for others. We estimate separate 

diploma effects for native-born Canadian and Chinese Immigrants, and also by 



sexes, then test for the differences across groups to see if minorities enjoy larger 

sheepskin effects for signals of high productivity. 

4. Regression analysis: 

4.1 Model Introduction and Estimation Results 

The dependent variable in all specifications reported is the log of annual 

earnings. Weeks worked per year is included to control for heterogeneous labour 

supply. The following variables are also included in all specifications: Legal 

marital status, years of experience and its square and a sex dummy. 

4.1.1 Regressions on the Years of Schooling 

The first model reported includes years of schooling and its square. 

The results of this baseline model are presented in Table 15. While other 

independent variables all have the expected signs, we mainly focus on the 

coefficients of Years of Schooling and Years of Schooling Square. As in the 

literature, education has positive return. O(Y0S) is not only positive, but 

increases dramatically, when our sample group changes from native-born 

Canadian to Chinese Immigrants. It also increases as the age at immigration of 

Chinese immigrants gets larger. O(Y0Ssq) has the same sign and changing 

tendency as O(YOS), but the difference between native-born Canadian and 

Chinese lmmigrants is not so large. There are several possible explanations. 

First, the positive difference between Chinese Immigrants and native-born 



Canadians may be partly due to the greater credential effects experienced by 

Chinese lmmigrants in the labour market. O(Y0Ssq) is also positive, which 

means that the rate of return to years of education is increasing in years of 

schooling. This can also be due to an increasing sheepskin effect together with 

years of education. 

Second, the difference between the estimated rate of return for Chinese 

lmmigrants and native-born Canadian may reflect ability bias. Chinese 

lmmigrants who immigrated after age 15 finished their middle school in China, 

where the competition for education is much hotter than in Canada, because of 

the large population and rare opportunities to enter a limited number of schools. 

These lmmigrants therefore may have been more highly selected on the basis of 

ability. But such an effect should not exist for Chinese lmmigrants group 1, and 

the difference of O between group 1 and the other two Chinese lmmigrants 

groups may be a reflection of it. 

There are also immigrant selection effects. From the supply side, Chinese 

lmmigrants usually have higher levels of unobserved ability than the general 

population, which enables them to immigrate to another country and keep almost 

the same or better level of living standard as in their home country. From the 

demand side, the point system of the Canadian Immigration policy favours the 

most skilled immigrants. However, it is also argued that sometimes the immigrant 

nonassessed classes (family and refugee) will dominate the point system. Those 

people fare worse than independent immigrants, which makes the average level 



of unobserved ability lower. Thus, it is undetermined whether the differences are 

due to the selection bias of lmmigrants from China or not. 

Fourth, the difference in education quality between China and Canada 

cannot be neglected. The huge population and limited resources in China have 

made the various school examinations very important, and students are forced to 

do a lot of work and absorb as much knowledge as they can from very young 

ages. The strenuous study also makes the whole middle-school education 

system a relatively higher quality one than the relaxed Canadian education 

system. Therefore, the rate of return to education will be different between the 

two countries. However, this reason should not exist for Chinese lmmigrants Age 

Group 1 and part of Age Group 2, who immigrated at a very young age. 

From the above analysis, the sheepskin effect is a strong candidate in 

explaining the difference between Chinese lmmigrants in group 1 and native- 

born Canadian. We therefore want to test if there is any statistical difference in 

the sheepskin effect between Chinese lmmigrants and native-born Canadian. 

4.1.2 Regressions on sheepskin effect 

For each group, we specify the following log-earnings function: 

Lnwage=Po + PI wkswkp + P2 (Legal marital status)+Ps WORKEXP + P4 

WORKEXPSQ + P5 (Secondarylhigh school graduation certificate or equivalent) 

18 

+ Ps Bachelor + 0, Master + PBDoctorate + zfln (n years of schooling). 
n=6.5 



The data on the highest qualifications enable four dummy variables to be 

defined, distinguishing between high school certificate, Bachelor degree, Master 

degree and Earned Doctorate. The P coefficients estimate the marginal effect of 

each level of education, as compared with the excluded group who has no school 

qualifications. We use each dummy variable for years of completed education, so 

that the assumption that education enters the wage equation linearly or piece - 

wise linearly is relaxed and the amount of wage variation that can be explained 

by years of schooling is maximized. Leaving these dummy variables to capture 

any returns to schooling years, the qualification variables will capture any 

sheepskin effects (Jaeger and Page, 1996). 

The direct estimates of sheepskin effects are presented in Table 12. 

Because of the insufficient sample, we can only test on the English First Spoken 

group of native-born Canadian and Chinese Immigrants. It is apparent from the 

results of F- test in Table 12 that both years of education and highest 

qualification gained are relevant in explaining earnings, with the null hypothesis 

excluding each set of variables easily rejected (Pc0.0001) for all sample groups. 

Model, present the coefficients in the model that has dummy variables for 

each completed year of school and qualification. All of these qualifications earn 

their holders a statistically significant earnings premium as sheepskin effects, 

except for the Doctorate degrees. This last result probably reflects the small 

numbers of this group in the sample. For example, native-born Canadians who 

have high school qualifications have annual earnings that are 11.45% higher 

than those with the same number of years of education but with no such 



qualifications, while Chinese lmmigrants earn 29.56%, 27.41 %, and 25.54% 

higher respectively by Age at Immigration groups. For Bachelor's and Master's 

degrees, the earnings differentials are even larger. 

Model2 are coefficient estimates from a specification that only includes 

dummy variables for the number of years of schooling. If we interpret the dummy 

variables in this column as the total returns to education, and the coefficients in 

columns of Model 1 as the total return to education net of sheepskin effects, the 

difference between the two columns can be interpreted as part of the total return 

to education that is due to sheepskin effects (Jaeger and Page, 1996). The 

figures 9 through 12 plot the percentage earnings (Lnwage) increase implied by 

coefficients Model 1 and Model 2. For different groups we have different results. 

But normally, the difference between these two coefficients increases together 

with the years of education, and in the assumed credentialing years 12, 16 (we 

use 14-1 7 years instead, due to our data limitation) and 18, the difference is 

outstandingly high. For example, sheepskin effect explains approximately a 

quarter of the return to 12 years of study for native-born Canadian, half of the 

total return to completing 12 years of study for Chinese lmmigrants Age Group 1, 

and more than one-third of Age Group 2. For Chinese Immigrants, especially Age 

Group 2 and 3, there is another year of outstandingly higher difference between 

P1 and 02, which is year 9. The data in Tables 9 through 11, which is the cross- 

tabulation of highest degree received by completed years of education, show that 

in the Chinese lmmigrants Age Group 2 and 3, the percentages of individuals 

who finished their high school in year 9 are much higher than in native-born 



Canadian and Chinese lmmigrants Age Group 1. Therefore, after adding in the 

credentials, the high school certificate will extract more returns as sheepskin 

effect from the year 9 schooling in Chinese lmmigrants Group 2 and 3 than the 

other two groups, which result in the larger difference between 81 and 82. This 

might be a support of the ability selection bias we mentioned before. 

4.2 Differences in Sheepskin Effects across Ethnic Groups 

The literature on statistical discrimination suggests that sheepskin effects 

may vary across demographic groups if diplomas provide a stronger productivity 

signal for some groups than for others. Belman and Heywood (1 991) predict that 

the sheepskin effects for minorities and women should be larger than those for 

white men using US data, starting with a model in which employers base 

expectations of worker productivity on the average productivity of the worker's 

racelsex group. However, they did not statistically test it. 

The analyses on the method of indirectly estimating sheepskin effects in 

our second and third section indicate that bias may be presented in the model 

Belman and Heywood used before, especially for our data here, which contains 

high deviations in the schooling years spent to complete a credential (please 

refer to Table 6 and relevant analysis). We therefore wish to know whether the 

hypothesis that sheepskin effects differ across demographic groups holds when 

estimated with actual indicators of diploma receipt on our data set, and also test 

it statistically. I present estimated diploma effects for native-born Canadian and 

Chinese lmmigrants with different age at immigration in Table 12. Tables 13 and 

14 shows the tests for the equality of diploma effects between native-born 

17 



Canadian and all Chinese lmmigrants groups, and between Males and Females 

within each group separately. The model estimates one equation for each 

comparison hypothesis in Tables 13 and 14, with the effects for both comparable 

groups in one regression by interacting group dummy variables with each of the 

years of education and diploma dummy variables. The diploma variables are 

Secondarylhigh school graduation certificate or equivalent, Bachelor degree, 

Master degree and Doctorate degree, so that we can estimate the marginal 

effects over them. As in the literature, the model includes potential working 

experience and potential working experience squared; and also other 

independent variables as defined in section 4.1. We estimate separate intercepts 

for the comparable groups, and separate female dummy variables when based 

on both sexes, while the coefficients on the experience and other variables are 

restricted to be the same within each pair of comparable groups. 

Ontario requires the high school to be finished in the thirteenth year of 

schooling, which is one year more than in other provinces in Canada. This longer 

education may equip students with more skills, and thus make their return to 

credentials higher than students in other places. To test the difference, we 

interact the province dummy for Ontario with each credential and schooling 

years, for both native-born Canadian and Chinese lmmigrants group 1, who 

finished their high school within Canada. The results show that none of the 

coefficients on these interaction dummies is significant at the 20 percent 

significance level. The P-value of F- tests are 0.3236 and 0.871 3 for Chinese 

lmmigrants and native-born Canadian respectively, which also indicate their joint 



insignificance. Therefore, we can safely test the sheepskin effect over the whole 

sample. 

To set up the testing framework, it first must be determined whether the 

search for ethnic differences should be carried out separately for males and 

females. I do not found enough support for the hypothesis that the sheepskin 

effects are different by genders for all the credentials, as Belman and Heywood 

claimed before in their 1991 paper, although the intercept difference between 

genders are statistically significant across all the ethnic groups (pe0.0001). 

Therefore, I estimate regressions based on both sexes for sheepskin effects, and 

present the results in Table 12. Due to the insufficient sample, we cannot 

estimate and test the gender difference in Chinese lmmigrants Age Group 1. 

Because the gender difference in sheepskin effects do not have 

statistically significant and consistent pattern, I test the difference of sheepskin 

effects between native-born Canadian and Chinese lmmigrants Age Groups 

based on both sexes. We found that most of the differences between native-born 

Canadian and Chinese lmmigrants for Secondary, Bachelor and Master degrees 

are statistically significant in 10 percent level; some of the P-values are even less 

than 0.1 percent. Also bear in mind that our failure to reject some of the 

hypotheses of equality across the groups for diploma, such as the difference in 

master degree between native-born Canadian and Chinese lmmigrants groupl, 

may have resulted from the relatively small numbers of Chinese lmmigrants in 

these regressions. For Doctorate degree, the insignificant results maybe due to 

the too small number of holders. The F- tests can also statistically reject the 



hypothesis that there are no differences in all degrees between each two 

comparable groups in 1 percent level. 

Table 12 shows that the sheepskin effects of all credentials are larger for 

Chinese lmmigrants than they are for native-born Canadians except for the 

Doctorate degree, which supports the hypothesis of statistical discrimination. For 

the Age Group 2 and 3 of Chinese Immigrants, this may be due to relatively poor 

language abilities, but for Age Group 1, since they immigrated into Canada as 

children and at least finished their High School here, language problems are 

unexisted, and the only difference is their ethnicity. Controlling for years of 

completed education, a High School certificate raises the annual earnings of a 

native-born Canadian 11.45 percent, compared with the base group of those with 

no qualifications, while for a Chinese Immigrant from Age Group 1 the predicted 

increase in earnings is 23.60 percent, and even higher at 33.60 percent and 

37.67 percent for lmmigrants from Group 2 and 3. Group 1 have a 4 percent 

higher return than native-born Canadians for Bachelor degree, while the increase 

in earnings for immigrants from Groups 2 and 3 are not so large. The native-born 

Canadian Master's graduates earn 18.1 1 percent more than those who receive 

only a Bachelor's degree and the difference for the three Chinese lmmigrants 

groups are 27.96%, 37.57% and 30.70% respectively. The difference in 

sheepskin effects means that all else equal, Chinese lmmigrants have to obtain 

higher credentials in order to signal their abilities to employers in the labour 

market. The fact that there may be a low supply and high demand for educated 

minority workers should not affect the inference of statistical discrimination 



because such a supply/demand balance should also show up in the return to 

years of education and hence not affect the sheepskin effect per se (Belman and 

Heywood, 1991). In our sample, it does not seem likely that the higher signalling 

value of a qualification for Chinese lmmigrants reflects a high demand for or low 

supply of highly educated minority workers or even bilinguals and trilinguals of 

Chinese, since there is no statistically difference in the returns to advanced years 

of education for Chinese lmmigrants and native-born Canadians. 

I also find that the hypothesis that Chinese Immigrant workers get no 

return to accumulated years of education cannot be rejected at the 5 percent 

significance level for the first two groups (PI =0.1008, P2=0.0635), while the 

same hypothesis for native-born Canadian workers is conclusively rejected 

(P=0.0000) (please refer to the F- test in last two rows of Table 12). Hence, the 

returns to education for Chinese lmmigrants may be due more to credentials, 

which means credentials may be more important than years of education for 

group 1 and 2. In contrast, the returns to education for native-born Canadian are 

due to both returns to accumulated years of education and returns to credentials, 

with similar importance. 

In the presence of more signalling effects for Chinese Immigrants, there 

may be more external costs of education for them. The reason is that if each 

individual fails to take account of the effect of their investment decisions on the 

market equilibrium, additional education obtained by individuals of a given ability 

will raise the education needed by the more able if they are to signal their greater 

talents and all else are equal, so a case can be made for interventions to raise 



the private cost of education (Riley, 1979). We have already seen the increasing 

number of Chinese students in the graduate school in Canada. For example, 

more than one third of the graduate class in Simon Fraser University are 

Chinese, and there are also a potentially large number of Chinese candidate 

each semester as well. Their pursuing higher education due to the large 

sheepskin effect will affect the cost of education especially for postgraduate 

education. 

5. Conclusion 

This paper is the first to use the sheepskin effects to test the hypotheses 

of statistical discrimination against Chinese people in the Canadian labour 

market. In drawing conclusions, our evidence suggests that education does not 

contribute to earnings solely by enhancing skills. The findings do suggest, 

however, that diplomas may serve as signals of productivity. Further, we argue 

that the signalling effects for minority people, particularly for Chinese Immigrants, 

are even larger, and the labour market value of degrees appears to exceed the 

returns to years of education for them. However, within demographic groups, we 

did not find significant differences between genders, in contrast to the results 

from Belman and Heywood (1 991), which uses an indirect method to estimating 

the sheepskin effects. 



Our test, which is to compare the earnings of those who have the degree 

and those who do not, conditional on both groups having the same number of 

years of schooling (Park, 1999) is much stronger than the indirect test. 

I would like to end with several notes of caution. First, in our model, we 

constrain the sheepskin effect associated with one diploma to be the same for all 

years of educational attainment. That is, we assume that the difference between 

those have 16 years of education without a bachelor degree and those have 16 

years of education with a bachelor degree is the same as the difference between 

those have 17 years of education but no bachelor degree and those who have 17 

years of education with a bachelor degree. As argued by Park (1999), we should 

test the robustness of our results by estimating a fully interacted model, with the 

interaction between each year of education and degree as a separate dummy 

variable. But due to the limited sample size of our data, we cannot run that 

regression. The assumption of the additive separability of schooling and 

experience - an assumption which has been shown to be far from innocuous 

(Card and Lemieux 2001 ; Hechman, Lochner and Todd 2001), can also be 

relaxed by the fully interacting dummy variables of schooling years with working 

experience. An obvious limitation of this strategy is that it will produce very noisy 

estimates in our sample as well. Another drawback is that, we cannot control for 

the difference in the individual's born ability and difference in the grown 

background. Only if we have the data on their parental education or similar 

information, then can we use it as a proxy for that. 



Another note of caution is that the signalling hypothesis is not the only 

possible explanation for the presence of sheepskin effects. Chiswick (1 973) 

points out that graduates are, on average, more efficient learners and that as a 

result they enjoy proportionately larger increases in productivity than their years 

of education alone would indicate. Thus, the sheepskin effect could arise from 

education increasing productivity and a self-selection process rather than 

signalling. Therefore, we could probably say in the Chinese lmmigrants Age 

Group 2 and 3, due to the large population and relatively rare education 

opportunities in China, the competition for obtaining higher levels of study is very 

intense. Individuals in these groups may be more intensely selected on ability 

than their foreign counterparts, which may lead to higher estimated returns to 

their diplomas. But for the Chinese Immigrants in Age Group 1, there should be 

no such explanation, since they finished most of their studies in Canada. 

The next step in this research would be to investigate the time path of 

sheepskin effects. That is, as tenure increases, the employers can directly 

observe the individual's productivity, which allows them to correct the wage. This 

then raises other interesting questions. How soon will the employers learn about 

the employee's true level of productivity? Is there any difference among ethnic 

groups? Will the sheepskin effects be diminishing or just remain the same on 

average? Unfortunately, our data do not contain enough information to allow 

these additional questions to be investigated. Doing so would require data on the 

true working experience of individuals, and also a larger sample size in order to 

further divide them into sub age groups. 
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Figure 1. Average Weekly Wage of Chinese lmmigrants 

Ave. Weekly Wage of Chinese lmmigrants 

Age at Immigration and First Official 

A q .  Wage of Both 
Sexes 

A q .  Wage of Male 

0 A q .  Wage of Female 
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Figure 2. Average Years of Education of Chinese lmmigrants 

Ave. Years of Education of Chinese lmmigrants 

A=. Years of Education 
of Both Sexes 

Am. Years of Education 
of Males 

Am. Years of Education 
of Females 

Age at Immigration and First 
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Figure 3. Average Working Experience of Chinese lmmigrants 

Ave. Working Experience of Chinese lmmigrants 

ul 

Age at Immigration and First 
Official Language Spoken 

PAW Working Experience 
of Both Sexes 

A w  Working Experience 1 ofMales 

A= Working Experience 



Figure 4. Chinese Immigrants Education Credentials of Both Sexes 

Educational Credentials of Both Sexes 

Age at Immigration and First Official 
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Figure 5. Chinese Immigrants Education Credentials of Males 

Educational Credentials of Males 
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Figure 6. Chinese Immigrants Education Credentials of Females 

Educational Credentials of Females 
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Figure 7. Average Years of Education by Credentials 

Avg. Years of Education by Credential 

No degree BACHELOR DOCTOR 

Credential 

FOLP = English First 
Spoken 
FOLP = French First 
Spoken 
FOLP = Both English 
and French 

0 FOLP = Neither English 
Nor French 



Figure 8. Average Education and Working Experience Comparison Between 
Native-born Canadian and Chinese lmmigrants 
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