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Abstract 

We conduct four tests of screening in education. We apply our methodology to labor market 
data from Argentina, using two points in time, a period during which the returns to schooling 
in Argentina increased. There do not appear to be significant increases associated with years 
of schooling that would represent the attainment of a primary or secondary certificate. The 
only signal that there might be screening occurs at 17 years of schooling which could be 
argued represents the attainment of a tertiary education degree. However, 15 years of 
schooling also represents a significant threshold in 2002. The returns to schooling are higher 
in the private sector. Much of the increase in the returns to schooling overall is due to the 
increase in the returns to tertiary education. The returns to complete university are higher in 
the private sector. This provides no evidence of screening since the private sector seeks to 
maximize profits and recognizes the higher productivity of the more educated. Overall, there 
is little evidence of screening driving the returns to schooling. 
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1. Introduction 

According to screening theories, those with more schooling tend to earn more not solely 
because schooling makes them more productive, but because schooling acts as a credential. 
This view was early on dismissed due to a lack of evidence (Layard and Psacharopoulos 
1974). More recent analyses, exploiting data that allow researchers to disaggregate earnings 
by years of completed schooling, has questioned the linearity of the earnings function 
approach, suggesting that there are significant discontinuities associated with diploma years, 
thus suggesting evidence of sheepskin effects in the returns to schooling and hence screening 
(Hungerford and Solon 1987; Jaeger and Page 1996; Gibson 2000; Bedard 2001; Bauer, 
Dross and Haisken-DeNew 2005; Brown and Sessions 2006; Pons 2006; Skalli 2007; Bitzan 
2009). This returning theme in the literature, that is, the extent to which estimated returns to 
schooling reflects productivity differences, is something we turn to empirically using recent 
data from a country where it is documented that there is a strong relationship between 
demand for education and earnings over the last decade: Argentina. Central to human capital 
theory is that education directly augments individual productivity and, therefore, earnings 
(Becker 1964; Schultz 1961). The alternative to this explanation – that education serves to 
“sort” individual into higher productivity jobs, by “signaling” or “screening” more productive 
individuals (Spence 1973; Arrow 1973; Stiglitz 1975) – is what we test. 

In this paper four tests are applied to ascertain the extent to which screening drives the 
observed returns to schooling. One test for screening looks at the returns for people with a 
complete education versus those who dropped out (Layard and Psacharopoulos 1974); 
hereafter referred to as the LP-test. If education is acting as a signal, then certification from a 
course should convey more information to prospective employees about an applicant’s ability. 
Returns for completers, therefore would be higher than returns for non-completers. 

We also estimate a variant of the LP-test in order to control for the fact that those with 
incomplete levels of schooling have attained various years of schooling. Therefore, we also 
control for both levels and years. That is, we estimate a spline function where we control for 
both years of schooling within each level of schooling (that is, primary, secondary and 
tertiary), and a dummy variable indicating completion of each level of schooling. 

A third test, and variant of the above, accounts for the timing of the dropout decision by 
examining year-to-year returns and looking for discontinuities in the estimates at years 
corresponding to the termination of levels. The so-called “sheepskin effects” of education ask 
whether it is years of schooling or highest qualifications that are more important (Jaeger and 
Page 1996; Arabsheibani and Manfor 2001). We estimate a string of dummy variables, one 
for each year of schooling, and look for discontinuities associated with specific schooling 
levels (Hungerford and Solon 1987; Patrinos 1996). Others use splines to account for years 
associated with completion of degrees in the earnings equation, along with a continuous 
variable for years of schooling (Mora 2003; Pons and Blanco 2005). 

Finally, we test what has come to be known as the “weak versus the strong version of the 
screening hypothesis.” This hypothesis draws a distinction between employers paying 
irrational wages at the initial hiring point (weak) or continuously thereafter (strong) 
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(Psacharopoulos 1979). It is also known as the P(Psacharopoulos)-test. The methodology 
consists of comparing the rate of return to education across “competitive” and 
“non-competitive” sectors. It is assumed that screening is more likely in the latter sector 
because wages are more bureaucratic and linked to education. Wages in the competitive 
sector, on the other hand, will be largely determined by traditional market forces. Most 
applications of the “weak versus the strong version of the screening hypothesis” have failed 
to find any evidence of strong, if any, screening (see, for example, Arabsheibani and Rees 
1998; Brown and Sessions 1999; Cohn et al. 1987; Lambropoulos 1992; and for a recent 
review see Brown and Sessions 2004). 

Our paper contributes to the literature by adding new estimates for a middle-income country 
drawn from a year at which one of the worst financial and economic crises ever hit the 
country. The economy went into a major decline, earnings fell drastically, and the labor 
market was severely affected. Yet, throughout this period the returns to schooling increased 
significantly. While our results point to some level of screening, at some levels of schooling, 
the overall findings are consistent with a human capital interpretation of the relationship 
between education and earnings. 

 

2. Returns to Schooling in Argentina 

The returns to schooling in Argentina are relatively high and increased over the last decade. 
The rate of return to a year of schooling increased from 8.6 to 11.4 percent from 1992 to 2002 
(Savanti and Patrinos 2005), representing a 32 percent increase. The returns to primary 
schooling remained unchanged, as did the low returns to incomplete secondary. The returns to 
complete secondary increased but not nearly by as much as did the returns to university 
education. While complete university has a high rate of return, the rate of return for 
incomplete university increased quicker. In 1992 the highest private returns were for primary 
schooling; by 2002 the highest returns were for complete university. 

The reasons for the increase in the returns to schooling have been studied elsewhere. Fiszbein 
et al. (2007) estimate the returns to schooling in urban Argentina for a 10-year period. In 
addition to comparable earnings functions, they also estimate the returns using quantile 
regression analysis to detect differences in the returns across the distribution. Over time, men 
in higher quantiles have higher returns to schooling compared with those in the lower 
quantiles. For women, returns are highest at the lowest quantile. The returns to education 
increased during the past decade and the authors do not rule out that increased demand for 
skills is driving the increasing returns over the decade (Fiszbein et al. 2007). Galiani and 
Sanguinetti (2003) test whether trade liberalization played any role in shaping the wage 
structure during the 1990s. By looking at sectors of the economy where import penetration 
deepened and observing whether wage inequality increased, they argue that despite some 
evidence of a trade role, it explains only a small proportion of the observed rise in inequality. 
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3. Data 

Data used in this paper come from the 2002 household surveys carried out by the National 
Institute of Statistics and Census (INDEC) twice a year since the 1970s. The survey, known 
as the Permanent Household Survey (Encuesta Permanente de Hogares or EPH), has 
incorporated new regions and cities over time in order to have better coverage of urban 
households. It now reaches approximately 70 percent of the urban population. Earnings 
functions are estimated for men and women jointly and separately. The samples include all 
workers 14-65 year of age with positive employment earnings. 

 

4. Results 

We apply four tests of screening: (1) Layard-Psacharopoulos (L-P) test on completers versus 
dropouts; (2) L-P test variant on levels versus years; (3) sheepskin effects (or non-linearities) 
by estimating a string of dummy variables for each schooling year of schooling and looking 
for discontinuities associated with levels; and (4) the “weak versus the strong version of the 
screening hypothesis” (P-test) by looking at returns in the public and private sectors of the 
economy. 

4.1 Layard-Psacharopoulos Test (L-P test) 

In the case of both secondary and university education, it would appear that there is a 
premium for completing the level (Table 1). We estimate returns to schooling comparing 
complete and incomplete university and secondary. In both cases, the returns are higher for 
completing the degree. The earnings gain is particularly large at the secondary level, 
suggesting that screening is important at this level. The earnings gain associated with 
complete university education is not, however, particularly large. Thus, if anything, there 
could be some level of screening for complete secondary education. 

Table 1. Determinants of Earnings 

Variable Coefficient Rate of return 
Primary complete 0.218 (0.030) 10.9 
Secondary incomplete 0.386 (0.032) 11.2 
Secondary complete 0.674 (0.032) 15.2 
Tertiary incomplete 0.956 (0.037) 11.3 
Tertiary complete 1.368 (0.033) 13.9 
Experience 0.040 (0.002)  
Experience2 -0.001 (0.000)  
Constant -0.422   
R2 0.270   
N 9,309    
Source: EPH 2002 

Note: Standard errors in parentheses; rates of return calculated as coefficient to a level minus 

previous level over years of schooling required for that level; in the case of primary 2 years of 
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foregone earnings are assumed 

4.2 L-P test variant on levels versus years 

In order to control for the fact that those with incomplete levels of schooling have attained 
various years of schooling we control for levels and years (Table 2). The variables primary 
complete, secondary complete and tertiary complete are dummies that take the value 1 when 
that is the highest level of education achieved. The variables years of primary, secondary and 
tertiary are the year achieved but instead of being all in one variable it is split into three. In 
this test the premium associated with completing the degree is much less than before: 2.5 
percent at the secondary level and a mere 1.6 percent at the tertiary level. The returns to 
secondary years of schooling are not very high at only 7.7 percent. But the returns to years of 
tertiary are large, at over 15 percent. Therefore, screening is much less important at the 
tertiary level, and not at all at the primary level. 

Table 2. Earnings Functions 

 Coefficient Certificate premium Rate of return 

Primary complete 0.021 
(0.035) 

n.s.  

Secondary complete 0.095 
(0.031) 

2.5  

Tertiary complete 0.160 
(0.036) 

1.6  

Years of primary 0.054 
(0.010) 

 5.4 

Years of secondary 0.077 
(0.010) 

 7.7 

Years of tertiary 0.153 
(0.011) 

 15.3 

Experience 0.040 
(0.002)   

Experience2 -0.001 
(0.000)   

Constant -0.607   
R2 0.282   
N 9,309 

    
Source: EPH 2002 

Note: Standard errors in parentheses; certificate premium assumed to be coefficient minus previous 

level over number of years of schooling required for that level 
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4.3 Sheepskin Effects 

We estimate year-to-year returns to schooling in order to detect discontinuities at years 
corresponding to levels, or non-linearities, which could be taken as evidence of sheepskin 
effects. It is generally assumed in earnings function analyses that an extra year of schooling 
raises earnings—through productivity—by the same percentage point at all levels of 
schooling. Researchers have questioned this assertion and made various arguments that the 
returns to schooling are not linear. Among the early critics were the supporters of screening, 
or ‘credentialism,’ who claimed that the returns to schooling are higher at the completion of 
the different levels of schooling. In other words, workers are rewarded not for the 
productivity-enhancing contributions of schooling but rather for obtaining the certificate that 
comes with completing the level of schooling—the so-called “sheepskin” effects. 

Recently Belman and Heywood (1991) and Hungerford and Solon (1987) confirmed the 
existence of sheepskin effects in the returns to education by finding significantly larger 
returns to diploma years than to other years of education. Non-linearities in the returns to 
education were thus interpreted as showing that in addition to any role education plays in 
making workers more productive, it provides workers with credentials as being more 
productive. These articles revived the 1970s debate on the screening hypothesis (Layard and 
Psacharopoulos, 1974; Riley, 1979). The approach used by Belman and Heywood (1991) and 
Hungerford and Solon (1987) is to re-examine Layard and Psacharopoulos’ (1974) dismissal 
of the refutable predictions of the screening hypothesis that wages will rise faster with extra 
years of education when the extra year also conveys a certificate— the sheepskin effect. 

According to Belman and Heywood (1991) and Hungerford and Solon (1987), it is not 
correct in earnings functions estimations to treat the natural logarithm of the wage rate as a 
linear function of years of education, with no allowance for discontinuity in diploma years. 
Estimating earnings functions with discontinuities in years of schooling lends support to the 
sheepskin prediction and, thus, to the screening hypothesis. Most of the analyses of the 
sheepskin effect—or the screening hypothesis in general—have been conducted with data 
from the United States or other advanced countries. Little analysis has used data from less 
developed countries. Griffin and Cox Edwards (1993) analyze rates of return to education in 
Brazil using the 1989 annual survey and estimate earnings functions with separate dummy 
variables for each year of schooling completed. The results indicate a large increase in 
earnings associated with four years of schooling. This is the largest single year incremental 
increase in earnings until one reaches 11 years of schooling. This analysis, however, does not 
support the sheepskin prediction. It only shows that non-linearities in the returns to education 
exist. Arabsheibani and Manfor 2001 estimate non-linear returns to schooling in Libya but do 
not argue that they represent sheepskin effects, since some non-diploma years also possess 
the same earnings advantage. Patrinos (1996) empirically examines non-linearities in the 
returns to education from another developing country, Guatemala. The results do not support 
the sheepskin interpretation of the screening hypothesis, but they do suggest non-linearities in 
the returns to education. Citing the new growth theory literature on threshold externalities 
(Azariadis and Drazen 1990), and some macroeconomic evidence, it is suggested that there 
may be individual threshold levels in the returns to education. This is essentially a 
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reconfirmation of the original hypothesis which formalized a threshold-type relationship 
between human capital and economic growth (Bowman and Anderson 1963; Easterlin 1981). 
Bowman and Anderson (1963) were the first economists to formalize a threshold-type 
hypothesis which connects economic growth to human capital. Drawing on data from the 
1950s, they suggest that a literacy rate of 30-40% is a precondition for rapid growth. Easterlin 
(1981) refines this hypothesis. Widespread public education at the basic level may provide a 
threshold for development. There appears to be a threshold level of minimum average 
education somewhere between three and four years of schooling in order for education to 
begin to have an impact at the individual level. To take advantage of potential threshold 
levels of average education of the labor force, an optimal distribution would appear to be an 
equitable one, in order to maximize the potential spill-over effects associated with human 
capital. Widespread public education at the basic level may provide a threshold for 
development. 

There are significant increases associated with particular years of schooling that would 
represent the attainment of secondary education (Table 3). There are no indications of 
sheepskin effects at the primary level. There is an indication of sheepskin effects at 17 years 
of schooling which could represent the attainment of a tertiary degree. However, there are 
also spikes in earnings at years 7, 13 and 15 (Figure 1); these are years not associated with 
attainment of any certificate. Others have found evidence of thresholds associated with 
non-certificate years in other countries, including the Unites States (see, for example, Olneck 
1977; Hungerford and Solon 1987; Belman and Heywood 1991), where all studies show 
diploma effects. Evidence from other countries is more mixed, sometimes showing 
non-linearities but not evidence of sheepskin effects as in the case of Brazil, Guatemala and 
Libya (Griffin and Cox-Edwards 1993; Patrinos 1996; Arabsheibani and Manfor 2001), and 
in the case of Pakistan strong evidence of sheepskin effects (Shabbir 1991). 

In the case of Argentina it could be that 7 years of schooling may represent a sort of threshold 
(Azariadis and Drazen 1990), meaning a minimum level of schooling deemed absolutely 
necessary for effective employment and adequate earnings in the Argentine labor market. It 
could be considered a sort of “functional literacy.” This is similar to the estimate of 8 years 
by Arabsheibani and Manfor (2001) in the case of Libya. However, Sanmartin (2001) does 
not find a threshold until 11 years of schooling (achievement of secondary education) in 
Spain (see also Pons 2006, who also only finds sheepskin effects at complete secondary 
education for men in Spain), but thereafter the earnings function is linear with no more 
thresholds or sheepskin effects. 
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Table 3. Estimated Coefficients (and Standard Errors) in Regression of Log Hourly Earnings 
as Step Function of Years of Schooling 

  Estimated 
Coefficient 

Standard 
Error 

Implied Step 
Sizes 

S    =     1 0.109 0.142  
2 0.243 0.118 0.134 
3 0.238 0.112 -0.005 
4 0.319 0.114 0.081 
5 0.250 0.117 -0.070 
6 0.336 0.128 0.086 
7 0.468 0.102 0.132 
8 0.546 0.108 0.078 
9 0.622 0.105 0.076 

10 0.642 0.105 0.020 
11 0.743 0.109 0.101 
12 0.927 0.102 0.184 
13 1.147 0.111 0.221 
14 1.134 0.109 -0.013 
15 1.365 0.104 0.231 
16 1.355 0.117 -0.010 
17 1.782 0.104 0.428 
18 1.237 0.405 -0.546 

Experience 0.041 0.002 
Experience-sq. -0.001 0.000 
Constant -0.688 0.103 
R2 0.283   
N 9,309     
Source: EPH 2002 

4.4 P-test 

We split the sample into public and private employment and compare returns (Table 4). The 
average return to an additional year of schooling is higher in the private sector. The returns to 
schooling in the public sector are 10 percent, compared to a higher, 11 percent, in the private 
sector. In cases where productivity matters, education does continue to have a value after the 
employee has been under observation for some time (the latter taken into account by the 
inclusion of the experience variable in the regression). This finding is inconsistent with the 
strong version of the screening hypothesis. 
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Figure 1. Implied Step Sizes 

Source: EPH; see Savanti and Patrinos 2005 for full results 

Table 4. Determinants of Earnings by Sector of Employment 

 Public Private 
 Estimated

Coefficient
Standard 

Error 
Estimated 
Coefficient 

Standard 
Error 

Years of education 0.099 0.003 0.111 0.003 
Experience 0.036 0.003 0.036 0.003 
Experience-squared -0.001 0.001 -0.001 0.001 
Constant -0.669 0.049 -1.061 0.044 
R2 0.323  0.216  
N 3,085  6,178  
Source: EPH 2002     

We also examine returns by level of schooling (Table 5). The results suggest that there 
may be screening at the primary level in the public sector, but given that relatively few 
Argentine workers are at this low level of schooling, then it is hard to interpret this 
finding. Also the returns to schooling are about the same at the secondary level, thus 
offering no insights on the relative merits of screening. However, at the tertiary level the 
returns are significantly higher in the private sector, suggesting the absence of screening. 
The tertiary sector is particularly important given the findings in Fiszbein et al. (2007) 
and Galiani and Sanguinetti (2003), showing strong demand for skills in Argentina in 
recent years. Thus, it would appear that the private sector, where productivity is assumed 
to matter more, values higher skills more. Thus, these findings as well are inconsistent 
with the strong version of the screening hypothesis. 
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Table 5. Determinants of Earnings by Level and by Sector 

 Public Private 
 Coefficient Returns Coefficient Returns 
Primary complete 0.237 

(0.047) 11.9 
0.190 

(0.037) 9.5 
Secondary incomplete 0.423 

(0.050) 12.4 
0.351 

(0.040) 10.7 
Secondary complete 0.674 

(0.048) 14.6 
0.622 

(0.040) 14.4 
Tertiary incomplete 0.837 

(0.055) 6.5 
0.954 

(0.047) 13.3 
Tertiary complete 1.185 

(0.049) 10.2 
1.394 

(0.045) 15.4 
Experience 0.034 

(0.003)  
0.038 

(0.003)  
Experience-squared -0.001 

(0.001)  
-0.001 
(0.001)  

Constant -0.158  -0.443  
R2 0.321  0.225  
N 3,085   6,178  
Source: EPH 2002 

Notes: See Table 1 

The returns to primary and secondary schooling are higher in the public sector. Tertiary 
education, whether complete or not, is associated with higher returns in the private sector. 
This provides little evidence of screening since the private sector seeks to maximize profits 
and hence recognizes the higher productivity of the more educated relative to the public 
sector that tends to reward on a pay-scale basis regardless of productivity. In other words, 
given the higher productivity of those with more education, it could be related to the fact that 
the private sector pays higher wages for the more productive. Given that the recent increases 
in the returns to schooling, probably associated with higher demand for more skilled labor, 
were driven by increases in the returns to schooling at the tertiary level, it appears that the 
private sector recognizes and rewards appropriately this higher productivity. 

The results are in line with what is found in most other developing countries. Still, there is 
some evidence of sheepskin effects in Brazil (Crespo and Reis 2009), Colombia (Mora 2003), 
Hong Kong (Heywood and Wei 2004), the Philippines (Schady 2003), and Mexico (Mehta 
and Villarreal 2008), but not necessarily screening (Skalli 2007). There is more evidence of 
screening in higher-income, developed countries (Sanmartin 2001; Park 1999; Jaeger and 
Page 1996; Hungerford and Solon 1987). However, Chevalier et al. (2004), using changes in 
the compulsory school leaving age in the United Kingdom, find no support for the screening 
hypothesis. Also, controlling for selection into private and public employment, and using the 
Hungerford-Solon methodology, Pons and Blanco (2005) find little evidence of sheepskin 
effects in the private sector and certificate rewards for diplomas in the public sector. Many 
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recent analyses find some evidence of screening and the more sophisticated the analysis, that 
is the deeper it delves into it, the more it shows that while not determinant, there is still some 
level of screening in most labor markets (see, for example, Bauer and others 2005; Ferrer and 
Riddell 2002). However, human capital is a productivity-enhancing asset. 

 

5. Conclusion 

The returns to schooling in Argentina increased over the last decade. This paper examined the 
extent to which estimated returns to schooling reflect productivity differences in the case of a 
middle-income country. While our results point to some level of screening, at some levels of 
schooling, the overall findings are consistent with a human capital interpretation of the 
relationship between education and earnings. 

There do not appear to be significant increases associated with years of schooling that would 
represent the attainment of a primary or secondary certificate. The only signal that there 
might be screening occurs at 17 years of schooling which could be argued represents the 
attainment of a tertiary education degree. However, 15 years of schooling also represents a 
significant threshold in 2002. The returns to schooling are higher in the private sector. Much 
of the increase in the returns to schooling overall is due to the increase in the returns to 
tertiary education. The returns to complete university are higher in the private sector. This 
provides no evidence of screening since the private sector seeks to maximize profits and 
recognizes the higher productivity of the more educated. Overall, there is little evidence of 
screening driving the returns to schooling. 

Given the importance of human capital for development, future research should focus on 
examining the pathways through which education enhances productivity. If the relationship 
between schooling and earnings is not due to screening, then it must be due to productivity 
improvements. Finding out how exactly schooling enhances productivity would be useful to 
designing strategies to improve learning outcomes, especially for the more disadvantaged 
segments of society. 
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