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ABSTRACT 

 

My dissertation offers three empirical studies of the outcomes following public policy 

changes designed to reduce the impact of discrimination. The first two chapters focus on the 

migration of black South Africans soon after the notorious apartheid policies of the South African 

government were eliminated in the early 1990s. The last chapter of my thesis touches another 

anti-discrimination policy, the American with Disabilities Act of 1990.  

Chapter 1 investigates the impact of internal migration on the human capital 

redistribution within South Africa. As apartheid was being dismantled, new opportunities for 

movement opened up to black workers, leading to a surge in internal migration. The empirical 

analysis shows that individuals prefer localities with higher expected log wages regardless of 

their educations and skills. Second, over the study period, brain drain arose among blacks within 

South Africa: the share of people with high school education rose in areas that had originally had 

more people with high school educations.   

Chapter 2 studies the impact of family migration on women‟s employment status in South 

Africa as apartheid was being dismantled. Black women in migrating households with both 

spouses were more likely to be unemployed than in nonmigrant households. Moreover, the initial 

negative relationship between migration and employment in a new area for white spouses of 

migrants was eliminated within 2 years, while black spouses of migrants experienced higher 

levels of unemployment relative to nonmigrants over a more extended period. 

Chapter 3 examines the changes in the Oaxaca decomposition measures of labor market 

discrimination for individuals with disabilities before and after the passage of the ADA. The 

results indicate that the employment and wage gaps between the disabled and the non-disabled 

have risen sharply over time, both before and after the passage of the ADA. Most of the rise prior 
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to the ADA was attributable to a rise in differences that cannot be explained with measurable 

factors. Nearly all of the rises in the gaps after the introduction of the ADA, however, are 

attributable to factors that can be measured. The unexplained differential has held relatively 

constant during that period.  
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CHAPTER 1. INTERNAL MIGRATION OF BLACKS IN 

SOUTH AFRICA: SELF-SELECTION AND BRAIN DRAIN 

 

1.1. Introduction 

 

The issue of brain drain is often a significant part of discussions of migration.  Most 

studies suggest that migration leads to self-selection of highly motivated and more educated 

workers (Polachek and Horvath, 1977 and Plane, 1993). As a result, many areas experiencing out-

migration complain of drains of skilled and more productive workers and establish policies to 

prevent such a drain.  For example, many states in the South in the U.S. during the 1910s 

established laws limiting activities by labor agents who were recruiting productive black workers 

to move North and work in mining and manufacturing (Higgs, 1980). Meanwhile, many countries 

try to find ways to prevent the potential loss of highly skilled workers from international 

migration.   

South Africa at the end of apartheid provides an excellent setting for examining the 

movements of skilled and unskilled workers in internal migrations. Between 1947 and 1991 the 

South African government had established an Apartheid system with up to 317 laws that 

discriminated against black workers. Quite a few of the laws restricted the locations where blacks 

could live and work.  This system of Apartheid was dismantled in the mid 1980s through early 

1990s, with the final official limit on movement ending when the Group Areas Act of 1950 was 

repealed in 1991. The elimination of apartheid released black workers and households to migrate 

to all sorts of new locations in the 1990s. This nationwide elimination of the artificial constraint 
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on movement offers a quasi-experimental opportunity to examine how the migration patterns of 

skilled and unskilled workers differ.  

Building on the insights from A. D. Roy (1951), George Borjas et al. (1992) and Gordon 

Dahl (2002) have developed empirical models for the migration patterns of skilled and unskilled 

workers. Generally, they find that skilled workers tend to migrate to areas where the returns to 

skill are higher. Building on the work of Borjas et al. (1992), we develop two measures of the 

returns of individual black workers. The first is returns to individuals‟ observable characteristics 

such as age and schooling. The second is a measure of returns for each worker that is attributable 

to characteristics not observed by the researcher. These skills are unobservable to the researcher 

but might well be observed by the participants in the market. We develop a proxy measure of this 

unobservable skill by estimating wage regressions as a function of schooling, age, and other 

traditional measures. The normal standardized residual from that regression for each individual is 

then used as a measure of skill unobservable to the econometrician.           

To measure the return to skills, we estimate wage regressions for each of 318 

administrative districts in South Africa.  For each region we therefore have a measure of the 

returns to observable characteristics – the predicted log wage. As a measure of the returns to 

skills unobservable to the econometrician, we need two factors – the normal standardized 

residuals from the wage regressions as a measure of each individual‟s unobservable skills and the 

standard deviation of those residuals, which can be used as a proxy for the returns to the 

unobservable skills. We then multiply the individual‟s unobservable skill by the proxy for returns 

to estimate the total returns to unobservable skills for each individual at each specific area. 

According to traditional theoretical papers, Roy (1951) and Sjaastad (1962), individuals are 

hypothesized to be income-maximizers. Hence, blacks South Africans are also expected to prefer 

higher returns to both observable characteristics and unobservable characteristics. 
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Whilst testing the income-maximizing hypothesis, we test if the internal migration after 

the formal elimination of apartheid engenders brain drain within South Africa. We include the 

share of people who attended high school in an area as a regional characteristic that individuals 

either favor or disfavor based on their educational attainments. We expect that more highly 

educated workers tend to move to areas in which there is a higher share of the population who are 

more highly educated, holding constant other regional characteristics. Similarly, lower educated 

workers tend to avoid moving to areas where there are higher shares of the population who are 

more highly educated. 

Using the sample of individual black male workers, we then estimate a conditional logit 

(CLOGIT) model in which individuals choose among 318 magisterial districts in South Africa. 

The model incorporates information about the characteristics of the magisterial districts, and 

nonparametrically incorporates the characteristics of the individuals‟ educational levels.  We first 

investigate the income-maximizing behavior of individuals predicted by theoretical models in 

migration literature. The coefficients of the predicted log wage and the returns to unobservable 

characteristics will test the hypothesis conditional on other amenities. The results confirm that 

economic incentives are critical factors when black South Africans made migration decisions, 

controlling for other regional characteristics. However, our measure of the returns to 

unobservable characteristics does not play a statistically significant role in the blacks‟ choice of 

locations.  More importantly, while workers with at least some high school attendance tend to 

favor areas where the share of the population with high schooling is higher, workers with less 

education disfavor those areas, holding constant other regional characteristics. Over the study 

period, brain drain arose among blacks within South Africa, as the share of high-educated 

residents in areas with high shares of high schooling increased.   
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1.2. Apartheid Policy and The Effect of Its Demise 

 

Apartheid means „Separateness‟ in Afrikaans. It was a system of racial segregation that was 

enforced in South Africa from 1948 to 1991. Apartheid was legally established in South Africa 

through 317 laws that restricted nearly every aspect of black living. A partial list of apartheid 

laws is found in Table 1.1. The restrictions placed on the black South Africans dealt with matters 

such as land issues, jobs, housing, living areas, personal relationships, constitutional rights, and 

general rights. 

Apartheid was officially incorporated into the South African government when the white 

Afrikaner Nationalist Party came to power in 1948. In 1949 and 1950, the apartheid government 

enacted the Mixed Marriages and Immorality Acts. Under these laws, marrying a person of a 

different race was illegal and it was also a criminal offense for a white person to have any sexual 

relations with a person of a different race. Around this time, the Population Registration Act 

required all citizens of South Africa to be classified into categories according to their race. The 

categories established were white, black (African), and colored
1
. In 1950, the Group Areas Act 

divided the lands in which blacks and whites resided into distinct residential zones. This act 

established the distinct areas of South Africa in which members of each race could live and work, 

typically setting aside the best urban, industrial, and agricultural areas for whites. Blacks were 

restricted from renting or even occupying property in the areas deemed as „white-zones‟ unless 

they had received permission from the state to do so. 

The establishment of the Bantu Self-Government Act in 1950 created the „bantustans‟ 

(homelands) for the black population based upon their tribal groupings. Blacks were stripped of 

their rights to participate in the national government of South Africa when the Bantu Authorities 

                                                      
1
 Colored corresponds to racially mixed individuals. 
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Act was established. Ratified in 1951, the Bantu Authorities Act created a basis for ethnic 

government in African reserves, known as the „homelands‟. These homelands were established by 

the national government to function as independent states.
2
 Black Africans were assigned to a 

homeland based on their tribal grouping, which was in accordance with their record of origin. In 

reality, however, a majority of black South Africans had never resided in these „homelands‟.  

Voting and all other political rights were restricted to the designated homeland. The objective of 

creating homelands was to force Africans to maintain loyalty to their respective homeland, 

thereby relinquishing their South African citizenship. The government hoped that this would 

result in blacks not being able to participate in the South African Parliament. The homeland 

administrators, who sought to maintain political rights within the country as a whole, refused 

official independence. As a result, Africans living in these homelands needed passports to enter 

South Africa. Blacks became foreigners in their own country.
3
 

Along with the Bantu Authorities Act, the Pass Laws Act enacted in 1952 influenced 

blacks‟ decisions about their residential choices because it required black South Africans over the 

age of 16 to carry a pass book, known as a „dompas‟ („stupid pass‟ in Afrikaans), everywhere and 

at all times. The „dompas‟ was similar to a passport, but it contained pages filled with more 

extensive information than a normal passport. Within the pages of an individual‟s „dompas‟ were 

their fingerprints, photograph, personal details of employment, permission from the government 

to be in a particular part of the country, qualifications to work or seek work in the area, and an 

employer's reports on worker performance and behavior. A pass, and the mobility that it afforded, 

was issued only to a black person with approved work. Spouses and children had to be left behind 

                                                      
2
 There were 10 different homelands in South Africa. Among these, four were nominally independent, so-

called TVBC states of the Transkei, Venda, Bophuthatswana and the Ciskei. The other six had limited self-

government. In practice, however, the apartheid government had a strong influence over these homelands. 
3
 Under apartheid, Africans were not allowed to be permanent residents in urban areas and could have legal 

residence only in „homelands‟. These homelands comprised 13 percent of the land area of South Africa.  

http://en.wikipedia.org/wiki/Transkei
http://en.wikipedia.org/wiki/Venda
http://en.wikipedia.org/wiki/Bophuthatswana
http://en.wikipedia.org/wiki/Ciskei
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in non-white areas
4
. Many white households employed blacks as domestic workers who were 

allowed to live on the premises - often in small rooms external to the family home. If a worker 

displeased their employer and their employer in turn declined to endorse the book for the 

pertinent time period, the worker's right to stay in the area was jeopardized. A pass was issued for 

one „magisterial district‟ (usually one town) confining the holder to that area only.  As codified in 

the Pass Law, government officials possessed the power to expel the worker from the area by 

adverse endorsement in the passbook. This technique was known as „endorsing out‟ and could be 

carried out at any time and for any reason. Officials were not required to provide an explanation 

for their actions. Forgetting to carry the „dompas‟, misplacing it, or having it stolen rendered one 

liable to arrest and imprisonment. Each year, over 250,000 blacks were arrested for technical 

offenses under the Pass Laws. As a result, the „dompas‟ became the most despised symbol of 

apartheid. 

The Bantu Education Act of 1953 was instituted to provide black students with different 

expectations and future goals than white students. These differences were incorporated to make 

sure that blacks had different syllabi and schooling facilities than white children. For black 

students, the emphasis was placed on technical education, equipping them for practical work as 

opposed to the education received by white students, which equipped them for a professional job. 

Only a few of the black students in the public schools aspired to go beyond their mediocre 

training to higher education levels. Those who did possess higher ambitions were segregated into 

black universities under the Extension to University Education Act. Only 14 percent of black 

students reached secondary schools, and even fewer furthered their education at the university 

level. 

                                                      
4
 Although it is expected that family migration would increase after the demise of apartheid, in 1996 there 

still existed a large number of migrant workers who left the rest of their families behind.  
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The South African government‟s official discrimination policy was strongly resisted from 

the earliest stages of apartheid. Through most of the 20th century, the African National Congress 

(ANC) fought the Pretoria regime and the Nationalist government in hopes of escaping the 

domination of apartheid, colonialism, racism, and fascism. Their struggle came mainly in the 

form of peaceful protests. It was not until the 1960's that an armed struggle began. In 1961, the 

ANC and the South African Communist Party formed a people‟s army to fight the government.  

In the 1970‟s, the liberation of surrounding countries provided hope for the struggling South 

Africans. In the 1980‟s, the ANC, along with oppressed black South Africans, entered into a 

complete revolution against the government. This revolution included political and religious 

struggles, trade activities, women's campaigns, school boycotts, revolts and military actions. Due 

to these struggles and the implementation of UN sanctions in 1977, the government of South 

Africa was significantly weakened, but did not fall. 

 Although the system of pass laws was repealed in South Africa in 1986, apartheid was not 

abolished until the early 1990‟s.  More importantly, the repeal of the last discriminatory laws that 

affected the migration of black South Africans came into effect during June 1991.
5
 In 1986, the 

United States Congress decided to involve itself in South African politics by encouraging peace 

and supporting negotiations between the South African government, the ANC and their affiliates. 

The U.S. Congress‟ hoped that a democracy would be established in South Africa.  

In 1989, F.W. de Klerk became the president of South Africa. Instead of supporting 

apartheid, which was expected, he proclaimed, “white domination will have to disappear. 

Otherwise there will never be peace in South Africa.” In 1990, Nelson Mandela was released 

from jail, and he quickly gained supporters. His continued determination to end apartheid 

                                                      
5
 One of the representative laws affecting the choice of localities is the Group Areas Act enacted in 1950, 

which established the distinct areas of South Africa in which members of each race could live and work. In 

June 1991, the House of Assembly passed the repeal of the Group Areas Act of 1950.    
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strengthened the movement even more. As a result, the government repealed the last laws 

supporting apartheid in 1991, allowing democracy to be ushered into the country slowly but 

surely. In 1993, de Klerk and Mandela shared the Nobel Peace Prize for their efforts in bringing 

peace to South Africa. 

This paper investigates the brain drain issue within South Africa after the formal end of 

apartheid between 1991 and 1996, with emphasis on the shifting of skilled workers. Although all 

blacks had been under the same discriminatory policy, the changes in the early 1990s likely 

affected blacks with different degrees of skills and educational attainments quite differently.   

Apartheid had placed many restrictions on the various aspects of blacks‟ life. Despite dramatic 

political, social and economic changes in the country (including the abolition of migration control 

measures such as influx control and the Group Areas Act), Kok et al. (2003) found no significant 

changes in the overall level of migration between the periods 1975-1980 and 1992-1996. Very 

poor rural people, trapped in the legacy of the apartheid homeland policy, have probably found it 

difficult to escape from their situations. Furthermore, since low-skilled blacks worked for 

industries like mining, construction and manufacturing sectors where they were not restricted to 

work even under the white government, we expect that relatively high-skilled blacks faced more 

opportunities after the end of the discriminatory policy.  

 In particular we expect that some areas lose highly educated blacks to receiving areas. 

Figure 1.1 plots for the districts the change in the proportion of the population with at least some 

matriculation education between 1991 and 1996 in each district against the share of the 

population with at least some post-matriculation education in 1991. Areas with higher proportions 

of people with high school educations in 1991 experienced greater increases in the number of 

individuals with high schooling. On the other hand, Figure 1.2 shows another aspect of self-

selection in migration. Workers migrate into areas where they can maximize their income based 
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on educational attainments. While workers with high educational attainments choose areas with 

high returns to skill (education), low-educated workers choose the opposite.  

 

1.3. Literature Review 

 

Most of the empirical work on internal migration is based on two seminal theoretical 

papers by Roy (1951) and/or Sjaastad (1962). In both articles, individuals are hypothesized to 

choose localities as they seek to maximize their income. Following those studies, individuals in 

our paper are also assumed to behave to maximize their income. Greenwood (1975) provides a 

comprehensive review of the literature on internal migration in the United States. As mentioned 

in the article, distance and unemployment rate are also critical regional characteristics when 

individuals determine their migration decisions.  

Most migrants are well known to be highly motivated and more educated workers. 

Polachek and Horvath (1977) and Plane (1993) find that migration propensities vary over a 

person‟s life cycle. Geographic mobility peaks when people are in their early to mid-twenties and 

then declines with age thereafter because the time horizon over which gains from migration can 

be realized grows shorter. These studies also find that the propensity to migrate increases with 

education. Highly educated workers operate in labor markets that compete across broad 

geographic areas, whereas workers with low levels of education operate in more geographically 

isolated labor markets. Workers with more education also may be better informed about 

opportunities outside their local labor market and better able to evaluate that information. In that 

sense, it would be an interesting question to test if specific areas lose their highly skilled/educated 

workers to other areas – the issue of brain drain. 
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Much of the migration literature has paid attention to self-selection issues in individuals‟ 

migration decision. Nakosteen and Zimmer (1980) described a model where the endogenous 

nature of the migration decision is explicitly recognized and thus fully accounts for the problem 

of migrant self-selection.  They were among the first to provide evidence of positive-selection 

into migration. Robinson and Tomes (1982) and Gabriel and Schmitz (1995) also find favorable 

self-selection. Borjas, Bronars, and Trejo (1992), Dahl (2002), and Hunt and Mueller (2004) use a 

Roy model of comparative advantage to explain migration. Across regions in the United States, 

for example, wage distributions differ in their means and in their returns to skills (variance). 

Borjas et al. (1992) find evidence that higher-skilled individuals self-select into regions with 

higher returns to skills, conditional on mean wages. Conversely, they observed that lower-skilled 

individuals self-selected into regions with lower returns to skill, again conditional on mean 

wages. In more recent works, Dahl (2002) finds that correcting for selection bias substantially 

changes the estimated returns to education in a way that supports the role played by returns to 

skill in mobility decisions. The empirical results in Dahl‟s study are also consistent with the 

theoretical prediction that workers are self-selecting based on their educational attainment. Hunt 

and Mueller (2004) reconfirm the self-selection pattern consistent with the Roy model using both 

the U.S. and Canadian Census data.  

  Although none of the literature we reviewed intended to test either the income 

maximizing hypothesis in the decision of the location choice (Roy, 1951 and Sjasstad, 1962) or 

brain drain issue utilizing data on African countries, there is some literature on internal migration 

in South Africa. Some interesting findings are reported by Posel and Casale (2003). They found 

that labor migration in South Africa increased between 1993 and 1999. This rise was driven by 

the rising proportion of women leaving rural areas. Kok et al. (2003) comprehensively discuss 

many different issues relevant to the post-apartheid patterns of internal migration in South Africa 
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from 1992 through 1996. Inter-provincial migration is associated mainly with differentials in 

employment, racial dominance, crime, and income between the provinces of origin and 

destination. The South African results also show that migration decreases with age and increases 

with education, as found in many other studies.   

 

1.4. Econometric Specification 

 

In our model, we hypothesize that individuals seek to maximize their expected income in 

choosing locations.  Further, we intend to test the brain drain issue by showing that individuals 

with similar levels of education are likely to cluster at the same areas. A potential migrant 

chooses between 354 possible locations. The outside option is to remain in the origin; the utility 

of this option is normalized to 0. The other (354-1) options in the potential migrant‟s choice set 

represent migrating to one of the remaining 353 districts in South Africa. The utility of the 
thi  

potential migrant, originating in district 



o and migrating to j  can be expressed as 

 (1.1) 



Uij U ln wij , SH j, URj, ln D j, CRj   for j o  

where  

 



ln wij  is individual 



i‟s log of the expected wage in area 



j ,  

 



SH j  is the share of high schooling (at least some post-matriculation education) in area 



j ,  



URj  is the unemployment rate in area 



j , 



ln D j  is the distance between origin and area 



j , 



CRj  is the crime rate in area 



j , 

(1.2) 



Uij 0  for j o.  
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We assume that the worker will choose the area j  that maximizes his or her utility.  The random 

utility model indicates that we need to estimate counterfactual wages of individual 



i  across 

potential locations. We explain below why the number of potential locations is (318-1) 

magisterial districts. 

The wage of individual 



i  in area 



j  can be estimated by the following Mincerian-style log 

wage equation  

(1.3) 



ln wij 0
j 1

jEDUi 2
jAGEi 3

jAGEi
2 4

jMSi 5
jPTi  uij 

where  



EDUhighest school class completed 

 



AGE  age 



MSmarital status 

 



PT  part- time work status 

and 



k
j
 and



uij  represent coefficient vectors of observable characteristics and error term with 

mean zero respectively. We estimate equation (1.3) with OLS separately for each of the 354 

magisterial districts 

(1.4)  



ln wij 


 Xi j


. 

Equation (1.4) shows that the natural log of the expected wage for individual in district j will be a 

function of the estimated returns to a characteristic and the individual‟s own characteristic.  

However, the expected wage does not include the error term, which itself can be 

interpreted as the total gain or loss in wages associated with the unobserved characteristics in 

equation (1.3). To develop a measure of the contribution of characteristics unobserved by the 

econometrician, we need to compute each individual‟s own residual for each of the magisterial 

districts. This cannot be directly estimated, because we can only get an estimate of the actual 
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wage offered to the individual in the district where they actually work. We do not observe the 

actual wage offers in the other 353 magisterial districts.  

We can indirectly come up with an estimate of the rate of return to the unobserved 

characteristics in each district using the following logic. The error term can be decomposed 

further into   

(1.5) 



uij ij  j  

where 



ij  denotes a normal standardized residual, while 



 j  is the standard deviation of blacks‟ 

residual earnings in magisterial district 



j . Since 



Var uij  j
2
, iĵ  can be estimated as follows 

(1.6) 

 ij

ij

j

ij

ij

uVar

u

u

ˆ

ˆ
   

ˆ

ˆ
ˆ








.  

We assume that the normal standardized residual of individual 



i  is constant across different 

magisterial districts, ilij  ˆˆ   (where 



j  l), to compute a counterfactual residual for individual 



i  

in all of the 354 magisterial districts 

 (1.7)  jijiju  ˆˆˆ   ( 354 ..., 1, j ).  

Then, we can rewrite the utility function of an individual 



i  in area 



j  in equation (1.1) as  

(1.8)     











jjjjijijij CRDURSHuwUU  ,ln , , ,ˆ ,ln .  

In order to estimate this model, we must first specify a functional form of the utility 

function. We assume the linear random utility model, which leads to the function  

(1.9)     ijjjjjijijij CRDURSHuwU  


654321 ln ˆln . 
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The key parameters of interest in our utility function are the marginal utility/disutility of the 

expected wage and the share of high schooling (



1 and 3) in area 



j  to the potential migrants. As 

in Sjaastad (1962), higher regional expected income generates greater utility to the potential 

migrants. If internal migration within South Africa after the formal end of apartheid caused a 

brain drain, the coefficient of the share of people in the area with at least some high school 

education should be positive for relatively highly educated individuals, but negative for the low 

educated ones. Additionally, we estimate the marginal disutility to the potential migrant of 

distance traveled to the destinations, unemployment rates, and crime rates. We include 



 ij , an 

idiosyncratic error term representing the unobserved utility to each choice to the individual 

model.     

When the data consist of choice-specific attributes instead of individual-specific 

characteristics, a conditional logit model can be utilized to estimate the coefficients above. Let 



Yij  

represent a dummy variable, which is equal to 1 if individual i  from origin 



o chooses to migrate 

into region j , and zero otherwise. McFadden (1973) shows that if the 



 ij  terms are distributed 

extreme value type 1,  

(1.10) 



F  ij  exp e
 ij , 

then the probability of the representative individual choosing the 



j th  region can be represented as  

(1.11) 



Pr Yij 1 
exp ij 

1 exp ij j1

353


 for j o  

(1.12)  



Pr Yij 1 
1

1 exp ij j1

353


 for j  o  

where      `ln ˆln 654321 jjjjijijij CRDURSHuw 


 . 
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This conditional logit model can then be estimated by maximum likelihood, where the 

log likelihood function is  

(1.13)      
 










 N

i j
ijijjjjijij YYCRDURSHuwYL

1

354

1

1Pr ,ln , , ,ˆ ,ln ,  ln  . 

 

1.5. Data 

 

We use data from the 1996 South African census to examine the migration patterns after 

the elimination of apartheid. The 1996 Population Census is a 10% unit level sample of (a) all 

households and (b) all persons as enumerated in South Africa. Since this study investigates 

location choice, it is essential to understand the geographic hierarchy because an analysis of 

migration patterns will generate varying results depending on the definition of migrant.  

Moreover, the geographical unit selected for the analysis will influence how we define our 

migrants
6
. At the broadest level, South Africa is composed of nine geographic provinces. At the 

most detailed level, there are 354 magisterial districts spread over the nine provinces. The 

magisterial district level of activity was chosen as a geographic unit for our analysis because the 

1996 South African census reports each individual‟s residential location at the magisterial district 

level for both the current residence as well as previous residences.
7
 Moreover, there are quite a 

large number of people who moved into new districts since 1992, which coincided with the 

demise of Apartheid. According to the 1996 census (see Table 1.2), 14.5% of black South 

                                                      
6
 None of the geographic categories in the South African Census can identify whether an area is restricted 

or unrestricted under the apartheid system. For instance, there could be both restricted and unrestricted 

areas relating to black South Africans even within a small magisterial district. 
7
 The Census also provides geographic information for both the current residence as well as previous 

residences at a higher category such as provinces. However, since the province is too broad to serve as a 

geographic unit for this study, we use magisterial districts as a basis for empirical analysis.  
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Africans changed their location across magisterial districts during our four-year period of study, 

between 1992 and 1996. As Table 1.3 indicates the migration rates are higher when we focus only 

on the employed black South Africans for the same period of time.    

 Although we only focus on the migration patterns of black South Africans in this paper, 

the comparison of socioeconomic status across different ethnicities in South Africa will provide 

insight as to the extent to which blacks were deprived of socioeconomic opportunities under 

apartheid. Table 1.2 provides summary statistics of the sample for black South Africans as well as 

other races. As an initial observation, it is important to note that blacks in 1996 still had relatively 

low socioeconomic status. Not only did they experience high unemployment rates, but they were 

also less educated and earned much less than other individuals from other ethnic groups. The 

mean income levels of whites were roughly three times more than those of blacks. Figure 1.3 

shows the comparison of income distribution between blacks and whites. The black‟s distribution 

is skewed much more to lower incomes, centered on the fourth income category, while the white 

distribution is centered on the ninth income category.   

There are also a few important differences worth noting between black migrants and non-

migrants (Table 1.3). We find that, on average, the movers are younger than the non-movers 

(Sjaastad, 1962). Migrants are more educated and earn more than non-migrants. The employment 

rate variable suggests a sharp difference within the South African labor market in comparison 

with markets in other more developed countries. The unemployment rate of blacks is 36% for the 

entire sample and movers are more likely to be employed (Sibanda and Zuberi, 2004).   

 

1.5.1. Variables  
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In Tables 1.2 and 1.3, the extent to which South Africa is segregated depending on 

ethnicities is defined. Those individual characteristics are used to compute predicted wages and 

returns to unobservable characteristics as described in the previous section. However, for the 

regression analysis on the location choices, regional characteristics are used. In the following sub-

section, we discuss in detail our definition of a migrant and the specifics of how variables are 

defined.    

 
Migrant  

                  

Our sample restricts black male workers to the cohort between ages 18 and 62 and includes only 

those who are paid employees, report positive monthly earnings and are not enrolled in school. 

We exclude female workers because their migration is likely to be tied to their spouse‟s choice, 

which is empirically confirmed in the family migration literature. It appears that the results will 

be attenuated if female workers are included.
8
 After applying some more reasonable restrictions

9
, 

we end up with 34,778 observations on those who migrated (movers) and 162,542 observations 

on those who remained in the same magisterial district during the study period (non-movers). We 

know the locations of households among 354 magisterial districts spread over nine provinces both 

in 1996 as well as the previous residential location of workers
10

 who moved into a new location 

                                                      
8
 The wife and children often move because of their relationship to the father/husband and not necessarily 

because of their own attempts to secure employment. The exclusion of the economically inactive allows us 

to reveal more about the role of economic imperatives in their behavior.  
9
 Some blacks report a foreign country as their previous residential areas. We drop those from the analysis 

because we cannot compare the regional characteristics of magisterial districts to foreign countries.  
10

 The South African Census has a slightly different questionnaire on the previous residence variable from 

the U.S. Census.  For example, while the U.S. Census asks about the residential information from five years 

ago, the South African Census collects information on the most recent migration activities. As a result of 

the wording of this question, if an individual migrated multiple times during a particular census period, 

only the most recent movement will be captured in the data.  
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between 1991 and 1996.
11

 We will define migrants as individuals who migrated across 

magisterial districts after the demise of the Apartheid system, between 1992 and 1996. About 

14.5% of black South Africans migrated across districts during the above period (see Table 1.3). 

While this mobility rate is higher than the rates for both Asian/Indian and Colored groups, the 

blacks‟ mobility is lower than the whites‟ mobility during the democratic era (see Table 1.2). 

Table 1.3 shows summary statistics for the employed black South Africans comparing movers 

with stayers. According to the Table, a higher proportion of blacks (17.6%) migrated across 

magisterial district among employed blacks in South Africa.   

 

Predicted Log Wages 

Economic models based on Roy (1951) and Sjaastad (1962) predict that individuals choose areas 

where they can maximize their expected income. There are two main factors that affect 

individuals‟ expected incomes: area effects and individual characteristics. As described in section 

1.4, equation (1.3) is first estimated to obtain the coefficient estimates used to compute the 

predicted log wages for each individual i in district j in equation (1.4). Then we also compute 

returns to unobservable characteristics across 354 magisterial districts for each individual. 

Although there are 354 magisterial districts in South Africa, we were unable to include all those 

districts in our analysis because 36 out of 354 include fewer than 30 observations in the sample. 

We drop those magisterial districts to reduce measurement error in estimating district expected 

wages so that the actual number of magisterial districts used in the study is 318.   

The 1996 census provides individual characteristics in equation (1.3), but the detailed 

wage information for each individual is unavailable. In the South African Census, however, 

                                                      
11

 In the South African Census of 1996, the respondent was asked for the year in which the person moved 

to the dwelling of usual residence and then for the location of the previous residence if the person had ever 

moved. 
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income from all sources for the 12 months preceding the census is reported. Other income sources 

might be additional work activities, remittances from family members living elsewhere, state 

pensions or grants, other pensions or grants, as well as income from investments. Although these 

issues could be solved to a degree by using other information such as whether one receives a 

pension or full-time or part-time employment status, we note that monthly income is coded in 14 

categories: no income, 1-200 rand, …, 30,001 rand or more. We converted each category to its 

midpoint. However, the last interval of income category is open-ended.
 12

 As Henson (1967) 

suggested, we utilized the Pareto Curve to estimate a mid-point of the open-ended interval, and 

the last interval is converted into 42,007 rand.
13

 After taking the log of the converted income 

variable, we estimate the parameters in equation (1.3) for each of the magisterial districts. Then 

by using the estimated parameters, we computed the log predicted wage of each individual for 

(318-1) potential magisterial district as well as the predicted wage for their current area.  

 

Returns to Unobservable Characteristics/Skills 

There still exists a discrepancy between the predicted wages and actual wages in the previous 

section. It is reasonable to expect that individuals respond to differences across districts in the 

returns to characteristics (skills) that the econometrician cannot observe when they choose to 

                                                      
12

 The last interval comprises less than .4 percent of the total number of observations. So it seems that this 

open-ended interval may not play a significant role.   
13

 The median value for the open-ended category can be calculated by:  
  i

v XMD /301.10  

where iX  is the lower limit of the open-ended category. And v  can be calculated by taking the log of the 

percentage of people in the open-ended category plus the percentage of people in the category immediately 

preceding the open-ended one minus the log of the former number, divided by the log of the lower limit of 

the open-ended category minus the log of the lower limit of the category immediately preceding the open-

ended one. We used this formula to estimate v  prior to calculating the median value:  

   
   

05.2
16001log30001log

35.log92.log





v . 

  



32 

 

 

 

move to a magisterial district. As described in section 1.4, we estimate the returns to 

unobservable characteristics for each individual to each of the magisterial districts. We 

normalized the residuals, which is why the summary statistics in Table 1.3 show a mean of zero 

and a standard deviation of one. When the own residuals are multiplied by the estimated return to 

unobservable skills in Table 1.4, we now can compute returns to unobservable skills. Along with 

the predicted wages, these are expected to affect each individual‟s location choice.  

 

Share of Individuals with at least Some Matriculation  

Ultimately we intend to investigate the brain drain issue within South Africa after the formal end 

of apartheid. Rather than including the interaction term between the shares of high schooling in 

each district and each individual‟s schooling level, we divide our sample into two groups:  

individuals with at least some matriculation in high school and ones who did not attend high 

school. As displayed in Figure 1.4, the proportion of workers with at least some matriculation is 

about 6% among black South Africans. For the internal migration to have contributed to a brain 

drain phenomenon, we should expect to see that blacks with more schooling are more likely to 

choose areas where the share of the population with some high school is higher. In contrast, less 

educated blacks will tend to disfavor the areas with high shares of the population with high 

schooling. Figure 1.1 provides some weak evidence of the brain drain phenomena, i.e. areas with 

relatively low shares of high school grads in 1991 experienced smaller growth in the high school 

share between 1991 and 1996 and even some negative change. On the other hand as the 1991 

high school share rises, the incidence of negative growth drops off in favor of positive growth.                                                                                                                               

                                                                                                                                                    

Unemployment Rate 
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While black unemployment in South Africa remains a significant issue, it is a well-known fact 

that the country experienced very high unemployment during the study period. Hence the 

variations in unemployment rates across magisterial districts should be a significant factor to 

migration decisions.  According to the migration literature, areas with higher unemployment rates 

might be expected to experience both more out-migration and less in-migration. Our 

unemployment variable is constructed from Census 1996 at the magisterial district level as one 

minus the number of employed black South Africans divided by the number of black South 

Africans in the labor force.  

 

Distance 

  

As a number of researchers point out, distance is another important factor to be considered in a 

migration model. The fact that migration to a more distant area is lower has been attributed to the 

fact that distance serves as a proxy for both transportation and psychic costs of movement, as well 

as for the availability of information (Greenwood, 1975). The distance between the previous and 

the current location for each individual is proxied by the distance between two centroids of the 

previous and new districts.
14

 Table 1.5 displays the distance measure. Although it does not 

provide interpretable measures, it is worthwhile to consider how educational attainment is 

correlated with migration distance. Contrary to what we would expect, on average, higher 

educational attainments reduce the migration distance among black South African migrants for 

this study period, 1992 - 1996.  

 

Crime Rate 

                                                      
14

 South African Census 1996 provides GIS data file as a supplementary package. We created 354*354 

distance matrix through ArcGIS program. 
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Traditionally crime rates have been high in South Africa, and were so in the early 1990s. Hence, 

crime information could be a good potential non-economic component that people consider when 

choosing their residential location. In this study, we utilize crime data that were obtained from the 

South Africa Police Service (SAPS) in 1996. The crime information is a comprehensive database 

of crimes reported for the entire country by police precinct. It includes 37 different types of crime 

such as residential burglary, vehicle theft, serious assault, rape, armed robbery with aggravated 

circumstances, murder, etc. The relative crime level was computed by dividing the sum of the 

number of crimes reported by the population of each magisterial district. Table 1.4 shows that 

there existed substantial variation of crime levels across districts in South Africa in 1996. As 

found by Kok et al. (2003), it is expected in this paper that relatively high crime rate would 

provide disutility to black South Africans.  

   

1.5.2. Contextual Data Set Structure   

 

The contextual data structure integrates two dimensions. Consider the first individual in 

the sample. This person has 



J  318  alternative destinations from which to choose (318 

magisterial districts). So, for the first individual observation, there will be J rows in the data 

array. Each of these rows will contain area information. This data structure is repeated for all N  

individuals in the sample. The total number of rows in the contextual data set is JN * . The 

dependent variable, ijY , is equal to 1 if the individual i  chooses j  as his locality. Under this data 

format, our sample should be multiplied by as many of the alternatives into which workers can 

migrate. Furthermore, normally census data sets are one of the largest among micro data sets. 

Since the size of our sample is constrained by the number of data array rows, we were unable to 
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include the entire set of observations of people who did not matriculate in high school. I 

developed a random sample for this group with the same number of observations as the group 

with high schooling, and then estimated the model. 

 

1.5.3. Endogeneity Issue and Limitation of Data        

 

As found in Nakosteen and Zimmer (1980), there could be a positive selection among 

non-migrants.  Robinson and Tomes (1982) and Gabriel and Schmitz (1995) also find favorable 

self-selection. Then our predicted log wage and estimated returns to unobservable characteristics 

can be biased estimates. We admit that our economic variables are not free from this type of 

endogeneity.  

 Other issues arise related to the timing of data collection. Migrants in this study 

determined their migration and location decision between 1992 and 1996. However, regional 

characteristics such as unemployment rates and crime rates were collected in 1996. There may be 

some simultaneity bias that arises from using information on the districts at the end of the period.   

 

1.6. Estimation Results 

 

To identify the marginal utility of the model in equation (1.9), conditional logit (CLOGIT) 

models are estimated by maximum likelihood. To ensure continuity with the prediction of our 

empirical model, the coefficient of the expected wage, 



1, is expected to be positive regardless of 

educational attainments because workers are assumed to prefer higher income, conditional on 

other regional characteristics. Although the effect of other regional characteristics are interesting, 
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our analysis of the brain drain phenomena causes us to focus more of our discussion on the 

coefficient of the share of high schooling in equation (1.9). If people tend to cluster in areas 

where others have similar levels of education, the coefficient of the share of high schooling, 



3 , 

should be positive for the group with high levels of education, holding other regional 

characteristics constant. However, a high share of the population with high schooling would 

provide disutility to those with low levels of education.  

The set of estimated coefficients are reported in Tables 1.6 and 1.7 for two different 

samples based on the levels of education. We provide estimation results for 4 different 

specifications of the model to check the robustness of the main coefficients of interest. The 

coefficients in Table 1.6 for workers who did not matriculate in high school have signs consistent 

with our predictions. Although both high expected wage and returns to unobservable 

characteristics generate positive utility to workers, as predicted in Sjaastad (1962), returns to 

unobservable characteristics are statistically insignificant. In terms of other amenities, distance, 

unemployment rates, and crime rate consistently engender disutility. More importantly, the 

coefficient of the share of high schooling in area 



j  minus the share of high schooling in the 

origin is negative and statistically significant across various specifications. This result is 

consistent with our expectation that individuals with low levels of education disfavor areas with 

populations with a high share of high schooling.  

To examine further the issue of brain drain, we need also to check the response of people 

with high levels of education to the share of high schooling. The results in Table 1.7 are based on 

the regressions with the sample where everybody has had at least some matriculation in high 

school. More highly educated individuals migrate into areas where they can obtain a higher 

predicted wage. High unemployment rates engender disutility to workers, and people tend to 

migrate shorter distances.  
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Another form of human capital would be higher levels of skill that we have not been able 

to measure directly. Based on migration theory we would expect that people with higher levels of 

this unmeasured skill would move to areas where the returns are higher. Our measure of returns 

to this unmeasured skill is the standard deviation of the residuals from the wage regression in 

each area. Contrary to our expectation, however, the coefficient on the standard deviation of the 

residual is negative in Table 1.6.   

Our main focus is on the coefficient of the share of the high schooling variable from 

which we can confirm whether the removal of apartheid contributed to a brain drain from sending 

areas. As expected, in this sample of people with some high school education, they tended to be 

attracted to areas where a higher percentage of people had some high school education.   

Therefore, the migration contributed to a reshuffling of the distribution of more educated people 

toward areas with more educated populations. 

           

1.7. Concluding Remarks 

 

The repeal of the Apartheid laws occurred between 1986 and June 1991. In this paper, we 

use the traditional Roy (1951) and Sjaastad (1962) models to examine the patterns of internal 

migration within South Africa during the democratic era. Although there are several works on 

internal migration issues in South Africa
15

, our study is the first to investigate black South 

Africans‟ migration from the prospective of an income-maximizing hypothesis model. In addition 

to testing the hypothesis of individuals‟ income-maximizing behavior, we implement additional 

analyses of the consequence of internal migration within South Africa after the formal 

                                                      
15

 Kok et al. (2003) show that while three provinces, Gauteng, Western Cape, and Mpumalanga, attract 

more workers and indicate positive net migration rates the rest of other six provinces in South Africa lose 

their residents to other provinces. 
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elimination of apartheid with emphasis on brain drain issue. The study also provides new 

information about internal migration in a developing country, where a large share of the 

population has lived in segregated, poverty-ridden areas.     

Our findings are consistent with the general economic models that predict that people 

migrate in responses to changes in expected income. Migrants tended to be more educated and the 

shifts after the end of apartheid led to a redistribution of the residences of people with different 

education levels. Further, there are signs more educated blacks, freed from the constraints of 

Apartheid, tended to move to areas where there were higher percentages of the population with 

some high schooling, while those who had not attended high school tended to find areas where 

the population was less educated more attractive. Thus, the migration process contributed to a 

brain drain in areas where populations were more poorly educated on average. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



39 

 

 

 

CHAPTER 2. FAMILY MIGRATION AND EMPLOYMENT 

CONSEQUENCES: EVIDENCE FROM SOUTH AFRICA 

 

2.1. Introduction 

 

Researchers in the family migration literature (Mincer, 1978 and Sandell, 1977) argue 

that migration typically increases the employment of the male head of household and decreases 

the employment of the females (or lowers their wages). Families tend to move in response to the 

male‟s opportunities because the male is the primary income earner and the female is the 

secondary earner. Most research therefore finds that female partners often reside in labor markets 

that bear less relation to their skills and employment needs by following husband‟s career in the 

family migration decision (Cooke and Bailey, 1996, Lee and Roseman, 1999, and Boyle et al., 

2001).  

The migration experience of the female spouse is particularly important in less developed 

countries, where female employment plays an important role in raising family income above 

subsistence. Yet most studies of family migration to date have focused on developed countries 

like the U.S. and Great Britain. We examine the experience in South Africa for two reasons. First, 

although South Africa is a developed country for many whites, it is a less developed country for 

many blacks because the UN Human Development Index for black South Africans rivals that of 

some of the least developed countries. Second, more importantly, we investigate the relationship 

between family migration and employment outcomes right after the fall of the country‟s apartheid 

policies. Under the apartheid regime, black South Africans were restricted in virtually every 

aspect of their lives, including land ownership, jobs, housing, living areas, personal relationships, 
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constitutional rights, and general rights. The Group Areas Act (1950), Bantu Authorities Act 

(1951), and Pass Laws Act (1952) directly restricted the mobility of black South Africans. 

African labor migrants often were not permitted to settle permanently at places of employment 

nor could they migrate with spouses and family members. The restrictions, together with the 

contractual nature of unban employment, gave rise to patterns of circular migration: labor 

migrants would retain a base in a permanent household from which they migrated for 

employment and to which they would return each year (Posel et al., 2006). Although the Pass 

Laws Act was repealed in South Africa in 1986, apartheid was not abolished until the early 

1990‟s. Hence the elimination of Apartheid suddenly opened the doors for many new 

opportunities for black migrations.  

In addition, our study can contribute to the literature in ways. First, previous studies have 

not shown consistent results on the impact of family migration on the employment consequences 

for women. Some studies show that wives were less likely to be employed in households that had 

recently migrated (Boyle et al., 2001, Boyle et al., 2002, Smits, 1999, and Lee and Roseman, 

1999), which is consistent with traditional family migration theory. Yet others find contradicting 

results (Cooke and Bailey, 1996). As discussed in Lee and Roseman (1999), one of the possible 

reasons for such a discrepancy is that those studies did not utilize longitudinal data. Although 

women often lose their jobs as a result of relocation, this may well be a temporary condition 

limited to the initial few months after arrival at their new location. The likelihood of employment 

will rise over time at the new location. The South African data allows us to show how the 

likelihood of employment is influenced by the length of time since the migration date. Our second 

contribution is to investigate the relationship between migration and multiple labor market 

outcomes such as employment, unemployment and economically inactive (out of labor force) by 

applying the multinomial logit model. Most previous studies focus only on employment and non-
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employment, and thus do not fully capture the choice of woman in migrating households to stay 

out of the labor force while setting their families in a new place.    

The results from the multinomial logit models indicate that women in both black and 

white households realized a sharp decrease in the probability of being out of labor force after they 

settled into a new residence. On the other hand, the effect of time since migration on the 

unemployment probabilities for white and black women differs markedly. As the time since 

migration increases, the detrimental effects of migration for white wives diminish. Meanwhile, 

the relatively high unemployment probability for black women is sustained over several years. 

There are also differences for black and white men. Black men who migrated were less likely to 

be unemployed or out of labor force, but did not find a significant difference in employment 

status between white non-migrants and migrants. 

 

2.2. Model  

 

2.2.1. A Conceptual Framework 

 

The labor market decisions of members of two-spouse households involve a complex set 

of decisions and agreements between the parties as to how to divide time between market work, 

work at home, and leisure. In the vast majority of societies, the husband‟s employment and wage 

prospects tend to drive family migration decisions. Narrative evidence suggests that the emphasis 

on the male household head as primary earner is common in South Africa in both black and white 

households. The woman, as trailing spouse, is therefore more likely to remain out of the labor 

force or experience unemployment for a period of time when the family migrates. This may not 
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be true for all households in South Africa. To the extent that the woman is not the trailing spouse, 

her employment prospects will not necessarily be harmed and could well be enhanced. In this 

analysis, we cannot identify whether someone is considered a trailing spouse or not. As a result, 

we are jointly examining the extent to which a woman‟s employment prospects are reduced over 

time when she is a trailing spouse and the extent to which the spouse takes the role of a trailing 

spouse.   

To examine the relationship between migration and woman‟s labor market activity, we 

build a simple job search model for the woman. Consider the specification of the highest wage 

offer the woman receives in the course of job search: 

(2.1) 



WO X; O  

where 



WO  denotes the offer wage; 



X is a vector of observable characteristics of the female 

worker and 



O  are unobservable characteristics such as ability and motivation. The woman sets 

her reservation wage based on her perception of the wage distribution and search costs as: 

(2.2) 



WR M,Z; R  

where 



WR  denotes the reservation wage; 



M  indicates family migration; 



Z  are observable 

characteristics and 



R  is unobservable characteristics such as taste for leisure. In a traditional 

household, the reservation wage for a woman whose family migrates is likely to increase because 

the wife is often the person in charge of setting up the household in a new region. On the other 

hand, if the wife is an important wage earner, the migration might be directly related to a wage 

offer in hand, raising the likelihood of employment, or the migration might cause her to lower her 

reservation wage. 

The woman can choose from three outcomes: employed, unemployed, or out of labor 

force. Her decision-making depends on not only the offer wage and the reservation wage but also 

the search cost,



S M , which is also a function of migration. Migrants typically are less informed 
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about job prospects in a new location and are likely to have smaller networks of friends and 

associates who can help them to search the jobs after migrating to a new location. Hence the 

search costs tend to be higher among migrants than non-migrants.  

If the woman is out of labor force, we can expect that her expected offer wage is less than 

the sum of the reservation wage and search cost: 



E Wo WR S 0 . There are two more 

employment status outcomes, if she chooses to be in the labor force. If she is currently 

unemployed, we can assume the wage offers that she has received to date have not exceeded the 

reservation wage and search costs: 



Wo WR S 0. However, her expected wage exceeds the 

reservation wage and search cost: 



E Wo WR S 0. If the woman has a job we can assume 

that her best wage offer exceeds wage exceeds the reservation wage and search cost: 



Wo WR S 0.  

 

2.2.2. An Empirical Framework 

 

A discrete-choice model of labor supply is appropriate in these circumstances. We 

suggest a multinomial logit model to fit a simple discretization, allowing the person to be 

employed, unemployed and out of labor force. However, for the comparison with previous 

studies, we first investigate the influence of migration on the dichotomous outcomes of 

employment status – employed and not-employed.  The employment measures used in this study 

are consistent with standard definitions of labor market status. For the analysis of a relationship 

between migration and employment status when we model only two choices of employment 

status, we apply the simple logit model with inclusion of relevant individual and regional 
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explanatory variables, which affect reservation and/or offer wages. Assuming a logistic 

distribution, the probability of being employed is  

(2.3) 



ProbY 1X 
exp X 

1 exp X 
 X , 

where 



X  is 



1K , 



  is 



K 1, and



   is the logistic cumulative distribution function.  

 The logit model can then be estimated by maximum likelihood, where the log likelihood 

function is 

(2.4) 



lnL  ln 1 xi  
yi 0

  ln xi 
yi 1

 .

  

 

In the logit case, the partial derivatives with respect to 



Xk  are given by 

(2.5) 



Pr Y 1X 
Xk

  X 1 X  k . 

Hence the marginal effects depend on the values of 



X . Among several different ways we 

calculate the marginal effects at the mean of independent variables: 

(2.6) 



Pr Y 1X 
Xk

 X 1 X  k . 

Unlike many previous studies designed to test whether female partners‟ employment 

status suffers as a result of family migration, we estimated a multinomial logit model for labor 

market status: employed, unemployed and out of labor force.
16

 We believe that since there could 

be different antecedents contributing to the non-employed categories, it would be worth 

differentiating those two outcomes.    

                                                      
16

 Previous studies (Cooke and Bailey, 1996, Lee and Roseman, 1999, and Boyle et al., 2001) did not 

attempt to differentiate the employment status between „unemployed‟ and „out of labor force‟. 
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The model for three different labor market statuses – let the base outcome be 

„unemployed (1)‟ – is below. The probability that the response for the thi  observation is equal to 

the thj  outcome is  

(2.7) 



ProbY  j X 

1

1 exp Xm 
m2

3


, if j 1

exp X j 

1 exp Xm 
m2

3


, if j 2,3















 

where 1 = “employed,” 2 = “unemployed,” and 3 = “out of labor force”, 



x j  is the row vector of 

observed values of the independent variables for the 



jth observation and 



m  is the coefficient 

vector for outcome



m .  

 Maximum likelihood estimation leads to parameter estimates in equation (2.7) as does in 

the logit model. As in binary response case, we are interested in how ceteris paribus changes in 

the elements of the independent variables affect the response probabilities. The partial effects for 

this model are also calculated at the means of explanatory variables as below: 

(2.8) 



Pr Y  j X 
Xk

Pr Y  j X  jk  mk
m2

3

 exp Xm 








 1 exp Xm 

m2

3



















. 

 

2.3. Data and Sample 

 

We use data from the 1996 South African census to examine the relationship between 

migration and female employment prospects after the elimination of apartheid. Our sample is 

based on a ten percent unit level sample of (a) all households and; (b) all persons as enumerated 
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in the South African 1996 Population Census. Since this study investigates location choice, it is 

essential to understand the geographic hierarchy because the analysis of migration patterns will 

generate varying results depending on the definition of a migrant. Moreover, the geographical 

unit selected for the analysis will influence how we define migrants
17

. At the broadest level South 

Africa is composed of nine geographic provinces. At the most detailed level, there are 364 

magisterial districts spread over the nine provinces. The magisterial district level of activity was 

chosen as the geographic unit for our analysis because the 1996 South African census reports 

individuals‟ residential location at the magisterial district level for both the current residence as 

well as previous residences
18

. 

We follow the sample selection criteria applied in Boyle et al. (2001) to make our results 

comparable with theirs. We identified heads of household because the South Africa census only 

provides information on the relationship to the household head. We then matched the spouse to 

each householder excluding those with multiple spouses. Couples were excluded if one or both 

partners were above or below the broad age group, 16 to 59, living in institutions, full-time 

students, or a pensioner / retired person. Same-sex couples were also excluded because our study 

focuses on whether family migration causes dissimilar employment status depending on gender. 

Since we investigate family migratory behavior, exact information on the current and previous 

localities are required for this study, along with the year in which individuals migrated into their 

residential areas. We perform separate analyses for all-black households and all-white 

households. As yet, we have not investigated the impact of migration on employment in 

                                                      
17

 None of the geographic categories in the South African Census can identify whether an area is restricted 

or unrestricted under the apartheid system. For instance, there could be both restricted and unrestricted 

areas relating to black South Africans even within a small magisterial district. 
18

 The Census also provides geographic information for both the current residence as well as previous 

residences at a higher category such as provinces. However, since the province is too broad to serve as a 

geographic unit for this study, we use magisterial districts as a basis for empirical analysis.  
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households in which the ethnicity is classified as Colored or Indian/Asian or in households that 

report a different racial makeup between husband and wife.   

In addition to these selection criteria, we dropped observations that are not consistent 

with the population of interest. Couples in the South African census are classified into nine 

categories depending on whether they migrate or not, the timing of migration, and the origin of 

the couples as follows. There are 33,739 migrant women and 174,401 non-migrant women. When 

women moved into a new area with their husband, 1,542 women migrated from an origin distinct 

from their husbands‟ and 27,419 women migrated from the same origin.
19

 Some women are 

followers in their family migration, implying that their spouses moved first and they arrived later. 

This can be identified in the South African census because people report when they migrated into 

their current residence. Among the migrant women who migrated after their spouses, 518 women 

came from the same origin point and 336 migrant women arrived from different origins. On the 

other hand, some households actually sent the women first. Among these, 91 women originated 

from a different place from their spouse, and 103 women migrated from the same place. Even 

when women are categorized as non-migrants (174,401), some husbands (1,943) can be defined 

as migrants and the rest of the men are non-migrants as are their wives. In this context, while 

husbands stay, women migrate by themselves (3,730). For the current paper we have focused on 

couples who moved from the same origin in the same period (30,100).
20

  The comparison group is 

composed of the families in which both the male and female are non-migrants.  

                                                      
19

 The sum of two different types of female migrants is unequal to the total migrants (33,739) because we 

are considering those who moved with their spouses in the same year.  
20

 Individuals report the year only when they migrate into the current areas rather than the exact time. 

Hence, even if couples move in the same year, there are still possibilities of the existence of time lag in the 

couples‟ migration.     
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Table 2.1 and Table 2.2 provide summary statistics of all the major variables used in the 

empirical analysis for the relationship between migration and employment status.
21

 Even though 

Apartheid had largely ended, blacks in 1996 still had relatively low socioeconomic status. They 

experienced high unemployment rates and were less educated. While the average schooling of the 

white population was above 12 years, the black population had less than 7 years of education on 

average. Whereas only 72 percent of black men are employed, 96 percent of white men were 

employed in 1995. For both ethnicities, women were less likely than men to participate in the 

labor market. Only 34 percent of black women were employed, well below the 62 percent share 

for white women. 

The demise of Apartheid allowed quite a large number of people to change magisterial 

districts between 1992 and 1996. In Table 2.1 12 percent of black South African couples changed 

their location across magisterial districts during our four-year period of study (between 1992 and 

1996). Even after the elimination of apartheid, white families were more mobile than black ones, 

as 19 percent changed magisterial districts.   

 Table 2.2 summarizes the differences between movers and stayers across different 

ethnicities. Among black men, migrants were more likely than stayers to be employed, were 

younger, had more education, and were more likely to be living in urban areas. Among black 

women, the nonmigrants were almost perfectly evenly split between employment, 

unemployment, and out of the labor force. In contrast, black female migrants were more likely to 

be unemployed and less likely to be out of the labor force. Among white men, the employment 

and unemployment shares were very similar for white males who moved or stayed, with both 

groups displaying employment rates around 96 percent. Among white women movers were about 

                                                      
21

 Details on each variable are represented in Appendix C1.  
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3 percent less likely to be employed than stayers, 1.5 percent more likely to be unemployed and 

1.6 percent more likely to be out of the labor force.  

Table 2.3 shows a regional variable, unemployment rates, included in the regressions. 

Our unemployment variable is constructed from Census 1996 at the magisterial district level as 

one minus the number of employed black South Africans divided by the number of black South 

Africans in the labor force. Table 2.3 shows that there existed substantial variation of 

unemployment rates across districts in South Africa in 1996. 

 

2.4. Estimation Results 

 

 In contrast with the previous literature, we consider three choices of employment status in 

this study. For the comparison with other studies (Boyle et al., 2001, Cooke and Bailey, 1996, and 

Lee and Roseman, 1999), we first run logit regressions, which examine dichotomous employment 

status. We then run multinomial logit regressions to examine the association of employment, 

unemployment, and being out of labor force with migration.   

Table 2.4 represents marginal effects based on the parameter estimates from the logit 

models. The initial observations on the results from linear probability models suggest that both 

black and white women were less likely to be employed if they migrated. The detrimental effects 

were larger for white females. Migrating black women were 3.4 percent less likely to be 

employed than nonmigrants, while migrant white women were 5.9 percent less likely to be 

employed than white nonmigrants. On the other hand, migrant black males were more likely to be 

employed and there were no significant differences for migrant whites. These preliminary results 

are consistent with previous studies where female migrants following husbands‟ careers are less 
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likely to be employed in new areas (Boyle et al., 2001, Boyle et al., 2002, Smits, 1999, and Lee 

and Roseman, 1999).  

In further analysis we apply the multinomial logit models to examine the association of 

family migration with the trichotomous employment status of individuals, based on certain 

personal and regional characteristics. Table 2.5 represents marginal effects (derivatives of 

probabilities with respect to the independent variables) for multinomial logit models for both 

blacks and whites. In this study, the marginal effects are calculated at the means of the 

independent variables (Equation (2.8)).  As expected, female black migrants who moved with 

their partners were more likely to be unemployed or out of the labor force as opposed to being 

employed, although there is no statistically significant difference in the propensity to be out of 

labor force between white female stayers and movers. In contrast, white women who moved 

experienced higher unemployment and were more likely to be out of the labor force. While black 

men who migrated were less likely to be unemployed or out of labor force as opposed to being 

employed, migrant white males are more likely to be unemployed.   

The magnitude of the impact of migration on employment outcomes varies between 

ethnicities in the analysis when we consider the choices between employment, unemployment, 

and out of labor force. Black spouses who migrated were only slightly more likely to be out of the 

labor force than nonmigrants, and the effect is not statistically significant. Most of the reduction 

in employment is associated with migration for white spouses came from moving out of labor 

force. White women in migrating households were 4.6 percent more likely to stay out of the labor 

force than in nonmigrant households. Holding other factors constant, the unemployment 

prospects for black spouse migrants relative to nonmigrants were worse than for whites. Black 

migrant women were 2.7 percent more likely than black nonmigrants to be unemployed while 

migrating white women were 1.2 percent more likely than nonmigrants to be unemployed.   
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In contrast to the experience for black men, white male movers and stayers had roughly 

the same employment status on average. The general conclusions concerning the effect of family 

migration on women‟s employment status are broadly consistent for the two ethnicities. The 

results also prove that it is worth analyzing the relationship between migration and employment 

status for three choices of employment outcomes rather than for two choices of outcomes. While 

most of the difference in nonemployment for black migrant women was due to higher 

unemployment, most of the difference in nonemployment for white women was due to their being 

out of the labor force. However, these results represent an association between migration and 

employment status, not causality.  

 

2.4.1. The Impact of Duration on Employment Status 

 

As defined in Section 2.3, migrants in this analysis are those who migrate across 

magisterial districts between 1992 and 1996. When we investigate the impact of migration on 

employment opportunities, including both new and old migrants in the migrant group would 

confound the estimate. For instance, women may be unemployed or out of the labor force when 

they first arrive in a new area. Fortunately, the South African census includes information on the 

length of stay at current areas, information that is normally unavailable in the U.S. and U.K. 

censuses. This information would be useful to measure the cost of migration in terms of the 

duration of unemployment status in new areas.  

We include indicator variables of migration for each year from 1992 through 1996 in 

Table 2.6 with the same explanatory variables included in Table 2.5. The nonemployment status 

of white women reduces significantly as the time since migration increases. White women in 



52 

 

 

 

households that had migrated in 1996 the year of the census were 8 percent more likely to be out 

of the labor force than white nonmigrant households. This greater probability was 5.7 percent 

higher for women who had moved in 1995 and only 2 percent higher for those who had moved in 

1994. Similarly, the probabilities of unemployment for white women who had migrated in 1996 

were 2.6 percent higher than for nonmigrants, with the gap falling to only 1 percent higher if they 

had migrated in 1995.  

The experience of black women was similar for the probability of being out of the labor 

force, but the pattern was quite different with respect to unemployment. Black women in 

households that migrated in 1996 were 3.1 percent more likely to be out of the labor force, while 

those households that migrated in 1995 were 1.6 percent more likely. In contrast, the 

unemployment penalty for migrating black women stayed constant throughout the period. The 

probability of unemployment was roughly 2.5 percent greater for migrant black women whether 

their households migrated in 1996, 1995, 1994, 1993, or 1992. 

White males in migrating households generally experienced more unemployment in a 

1996 migration than nonmigrants. Otherwise there was very little difference in employment status 

among white male migrants and nonmigrants, after other factors are held constant. On the other 

hand, migration was associated with increased employment prospects for black males. This boost 

was true for migrants who had moved up to five years earlier. However, there is an issue that we 

need to consider in the interpretation of the duration impact on the employment status. The South 

African census asks people about their most recent migration. For example, if households migrate 

both in 1992 and in 1995, those report their migration only in 1995. Hence, we should admit that 

a simple inclusion of duration information does not take into account this type of issue among 

migrants.    
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2.5. Concluding Remarks 

 

Previous studies have investigated the simple hypothesis that families tend to move long 

distances in favor of the male‟s career and that this can have a detrimental effect on women‟s 

employment status. Although the same hypothesis was examined in this paper, we contribute to 

the research in two novel ways. First, we investigate the relationship between migration and three 

types of employment status: „employed,‟ „unemployed,‟ and „out of labor force‟ using a 

multinomial logit model. Second, we show the relationship between the timing of the last 

migration and employment status for migrants.    

By dividing the nonemployment into out of labor force and unemployed, we can show 

that most of the nonemployment experienced by wives in white migrating households was due to 

them staying out of the labor force. In contrast, black women in migrating households were more 

likely than nonmigrants to be out of the labor force. Instead, they were more likely to seeking 

work and to be unemployed.  

By examining the time since migration, we see contrasting patterns between ethnicities. 

White women who had recently migrated were much more likely than nonmigrants to be out of 

the labor force and unemployed for the first two years after the migration. The impact of the 

migration diminished from year to year. Black women in migrating households were also more 

likely than nonmigrants to be out of the labor force in their first two years and the effect 

diminished over time. In contrast, they experienced higher rates of unemployment that remained 

roughly the same over a five-year period. These sharp contrasts suggest quite different dynamics 

in the economic relationships in migrating black and white households. 
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CHAPTER 3. DETERMINANTS OF LABOR MARKET 

OUTCOMES OF DISABLED MEN BEFORE AND AFTER THE 

AMERICANS WITH DISABILITIES ACT OF 1990 

 

 

3.1. Introduction 

 

On July 26, 1990, the Americans with Disabilities Act (ADA) was legislated to protect 

the civil rights of persons with disabilities. The ADA was expected to increase the employment 

and wages of people with disabilities. Although the anti-discriminatory law was enacted to ensure 

equality of opportunity for persons with disabilities, promote their economic self-sufficiency, and 

encourage independent living, researchers find that the ADA had little impact on the labor market 

experience of individuals with disabilities, or a slight negative effect on their employment 

opportunities. The raw data from Survey of Income and Program Participation (SIPP hereafter) 

shown in Figures 3.1 and 3.2 also indicate that since the introduction of the ADA relative 

socioeconomic status of the disabled has worsened in terms of earnings and employment 

participation. In particular, the difference in employment participation between non-disabled and 

disabled has significantly increased after the ADA (Figure 3.1). Moreover, although the decline 

of relative wages between 1984 and 2001 is not as significant as the relative employment, it is 

evident that workers with disabilities face a larger hourly wage gap after the ADA than before 

(Figure 3.2). These data do not control for the difference in average individual characteristics 

between the non-disabled and the disabled. The emphasis in this paper is to examine how much 
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of the declines can be explained by measurable factors and how much by unexplained 

differentials.      

Several empirical studies (DeLeire 2000, 2001; Acemoglu and Angrist 2001; Beegle and 

Stock 2003) investigate how the ADA affects the labor market experience of the disabled. In 

terms of the employment rate, DeLeire (2000) and Acemoglu and Angrist (2001) find that the 

ADA contributes to an increase in the unemployment rate of the disabled. In contrast, Beegle and 

Stock (2003) consider various state-level antidiscrimination laws prior to the ADA and present 

new evidence on the effects of disability discrimination laws. They find that disability 

discrimination laws are associated with lower relative earnings of the disabled, with slightly 

lower labor force participation rates among the disabled, but the laws are not associated with 

lower relative employment rates for the disabled once they control for pre-existing employment 

trends among the disabled. There is some research on wage differentials between individuals with 

disabilities and ones without disabilities in the U.S. labor market. Schumacher and Baldwin 

(2000) find an increase in wage differential between people with and without disabilities between 

1990 and 1993. On the other hand, Moon and Shin (2006) show that estimated effects of the 

ADA on dollar-valued well-being measures (i.e., wages and total personal income) of men with 

disabilities are sensitive to the measurement of disability in use. The ADA effects on dollar-

valued well-being measures of disabled men are found to be larger and more statistically 

significant for objective measures than for a self-reported measure of disability.    

A fundamental assumption underlying the ADA is that disabled individuals retain low 

economic status in part due to discrimination in the labor market and lack of access to 

employment opportunities. While many researchers (Johnson and Lambrinos 1985, Baldwin and 

Johnson 1994, 2000) examine the labor market experience of persons with disabilities with 

emphasis on the discrimination perspective, few studies attempt to evaluate the impact of the 
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ADA from the discrimination perspective. DeLeire (2001) finds that the discriminatory 

component of the wage gap did not fall after the introduction of the ADA, but the study has not 

paid attention to the impact of the ADA on employment participation of the disabled.  

There are several contributions of this study. First, I contribute to the literature on the 

impact of the ADA with direct analyses on the changes in unexplained differentials 

(discrimination and the residual effects) for the disabled in terms of both employment rates and 

wage differentials. Second, I apply a newly suggested decomposition methodology by Neuman 

and Oaxaca (2004) that can be applied to decompose the actual wage differentials when the 

Heckman sample selection model is utilized. Third, this study includes a broader time period 

before and after the ADA. I use information from the SIPP 1984, 1990, 1996, and 2001, allowing 

comparisons to cover a longer time span before and after the passage of the ADA.
22

 Finally, 

disability may be a socially acceptable and convenient rationalization of absence from the labor 

market. Accordingly the literature has been concerned about „justification bias‟ or the 

endogeneity of self-assessed health measures. I utilize relatively more objective measures of 

disability in this study.  

The results shown here are different from the results of previous studies on the impact of 

the ADA on the labor market performance of the disabled. Consistent with previous work, I also 

find that there was no improvement in both employment opportunities and the wage for the 

disabled even after the introduction of the anti-discriminatory law. However, in the 

decomposition analyses where I control for a number of characteristics of the non-disabled and 

disabled, I find interesting results not found by the previous studies. Although the unexplained 

differentials for employment rates between the non-disabled and disabled had increased, there are 

                                                      
22

 Previous studies allowed insufficient time periods in the evaluation of the ADA. For example, DeLeire 

(2001) utilized SIPP 1984 and 1993 to evaluate the impact of the ADA on the changes in wage 

discrimination against people with disabilities.  
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no significant changes in the relative portion of the unexplained components over time. 

Furthermore, although I do not find an apparent decline in the unexplained portion of the wage 

gap, the relative portion of the unexplained components has significantly narrowed in the post-

ADA. If the negative productivity effects of poor health on labor market performance have not 

changed over time, the ADA was successful to the extent in reducing wage discrimination against 

people with disabilities in the U.S. labor market.     

 

3.2. Econometric Framework 

 

This study focuses on explaining how observed and unobserved factors affect the 

differentials in employment opportunities and earnings between the non-disabled and the 

disabled. Using the Heckman sample selection model, I estimate both labor supply and wage 

equations for the two groups with data from the Survey of Income and Program Participation 

(1984, 1990, 1996, and 2001). Since there is a selection correction term in the Heckit model, it is 

inappropriate to use the decomposition methods that have been commonly applied to estimate the 

extent of discrimination.
23

 In this paper, a newly suggested decomposition method (Neuman and 

Oaxaca, 2004), which is applicable to the wage decomposition of selectivity-corrected wage 

equations, is applied to divide the total wage gap into the explained and unexplained 

components
24

. Along with the estimation of unexplained components of wage differentials for the 

                                                      
23

 However, while most of the previous studies applied a traditional decomposition method to decompose 

the selection corrected wage differentials into the explained and unexplained differentials (discrimination 

and residual components), I decompose the actual wage differential by applying a new decomposition 

technique.  
24

 In the discrimination articles, people normally call the unexplained part „discrimination‟, which is not 

explained by the difference of characteristic variables between groups.  
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disability, I investigate changes in the impact of unexplained components on differences in 

employment opportunities before and after the ADA.  

 

3.2.1 Estimating Employment Participation and Wage  

 

The wages earned by employed workers (the observed wages) are biased measures of the 

wages receiving by all labor force participants because some of the influences on wages also 

determine whether or not individuals participate in the labor force. The bias may be substantial in 

the estimation of earnings functions for persons with disabilities because many disabled persons 

are not employed. Heckman‟s sample selection model can correct for this bias in the earning 

functions. I, therefore, use the model to estimate the wage and employment status coefficients of 

both non-disabled and disabled.  

Let us first consider probit equations which are the first step in the Heckit model. I follow 

the traditional labor force participation model in assuming that an individual decides upon 

whether or not to enter the labor market on the basis of a comparison between the employer‟s 

wage offer and his or her reservation wage. There is a large differential in the employment 

participation rates between the non-disabled and the disabled. The low employment participation 

of the disabled could be due to in part to high reservation wages associated with certain types of 

disability as a consequence of disability income transfers and the extra demands on time and 

energy required to participate in the labor force. Low employment rates might also be due to low 

market wage rates offered to the disabled as a consequence of lower levels of productivity and/or 

employer discrimination (Kruse and Schur, 2003). To examine the relationship between offer and 

reservation wage, we begin with the specification of the human capital-based wage offer 

equations, which may be written as: 
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(3.1) 



Wij
O  jXij  vij   j  nd, d  

where 



Wij
O

 denotes the logarithm of the offer wage, 



X ij  is a vector of determinants of wages for 

individual 



i  of type 



j , j  is the associated parameters vector, and 



vij  is an error term following 

a normal distribution. 



nd  and 



d  stand for non-disabled and disabled respectively. The 

reservation wage is determined as follows: 

 (3.2) 



Wij
R  jZij ij   j  nd, d  

where the vector 



Z  incorporates human capital variables as well as factors influencing the value 

of time (for example, presence of children, level of exogenous income, and difficulties of moving 

about with a disability.). We do not directly observe the reservation wage, which is a latent 

variable, but we do observe the indicator variable



I , where 



I 1 if 



Wij
O  Wij

R
 and 



0 otherwise. 

Thus, the probability that an individual 



i  works is: 

(3.3) 



ProbWij
O  Wij

R Prob jXij  jZij  ij vij . 

Assuming that 



vij  and 



ij  are normally distributed, the composite error 



ij vij  is also normally 

distributed with variance



 j
2
. Thus, the probability individual 



i  works may be written as: 

(3.4) 



ProbWij
O  Wij

R Prob uij  
 jXij  jZij

uj









  jHij  

where 



 is the cumulative normal density function, 



uij  is distributed following a standard normal 

distribution, 



 j  is the combined vector of parameter 



 j and



 j , and 



Hij  is the associated 

combined vector of 



X ij  and



Zij . The labor force participation (employment) equation is estimated 

by a probit specification. 

There are two distinct purposes in the estimation of the probit model. First, it estimates 

the bias correction term / selectivity variable that corrects for sample selection bias. Second, using 
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the method suggested by Even and McPherson (1990), it enables the difference between average 

employment rates for the two groups to be decomposed into those attributable to differences in 

human capital related characteristics and those related to unexplained components.  

Most explanatory variables in probit equations are included in the wage equations as 

well. However, in order to estimate an economically valid correction term, we need exclusion 

restrictions. I use non-labor income and various family structures in the employment decision 

equation and exclude them from the wage equation. This assumes that those variables play a role 

in determining whether individuals participate in the labor force or not, but do not directly affect 

the wages of workers. For example, it seems reasonable to assume that the presence of children 

and positive spouse‟s earnings are far more likely to influence whether a person enters the labor 

force than it is to influence the offered wage after they have entered.
25

  

 The Heckman two-stage procedure is adopted. The probit estimates on the employment 

decision are used to create the selectivity variable (inverse Mills ratio),



, which is then included 

as an additional regressor in the wage equation which is estimated by OLS. Consequently, the 

sample selection corrected wage equation may be written as follows: 

(3.5) 



E Wij
O  I  0  jXij  jij  

where 
jujj   , 



ij   jHij    jHij , and    is the standard normal density function. 

These parameters are estimated for both the non-disabled and the disabled group. The sample 

selection variable corrects the bias that is caused by the absence of information on offered wages 

to non-workers. For this lambda, the previous studies (Baldwin 1992, 1994, 2000, Kidd et al. 

2000, and Jones et al. 2006) on the labor market discrimination against individuals with 

                                                      
25

 Kidd et al. (2000) and Baldwin and Johnson (2000) used exogenous income and nonwage income and 

three marital status dummies for exclusion restrictions, respectively. According to Pencavel (1986), a 

married man with his spouse present is much more likely to be in the labor force than a man with a 

different marital status. Greater nonwage income is associated with lower participation.  
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disabilities have not applied an appropriate decomposition technique. However, Neuman and 

Oaxaca (2004) suggest a decomposition method which can be applicable under some conditions 

when the bias correction term is included in the wage equation.
26

 The details are discussed in 

Section 3.2.3.  

 

3.2.2 Estimating the Unexplained Causes of Employment Differentials 

 

The results in the first step are used to measure the extent to which unobserved factors 

influence the difference in employment rates for disabled and non-disabled workers. However, 

the common decomposition methods to be used in estimating wage discrimination cannot be 

implemented for the probit model because of the non-linearity. Even and McPherson (1990) 

suggest a method that enables the difference between the average participation rate for the two 

groups to be decomposed into that attributable to differences in human capital related 

characteristics and the unexplained component. The unexplained residual combines the extent to 

which the disabled face discrimination and also the extent to which there are unmeasured aspects 

of productivity. 

 The details of the two equation probit method are as follows. Define non-disabled 

(disabled) characteristics as  dnd HH , the probit estimates as 






 

dnd   and sample size as

 dnd nn . The unexplained differential between the employment rates of the disabled and non-

disabled (UNEXP), 

                                                      
26

 Neuman and Oaxaca (2004) suggest three different decompositions under several relatively strong 

assumptions. Although none of those present authoritatively identifies the “correct” decomposition, it 

might be better to apply one of the methods to estimate discrimination, considering our different situations.  
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(3.6)  
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The corresponding measure of the gap explained by the difference between non-disabled and 

disabled measured characteristics (EXP) is: 

(3.7)  
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 Even and McPherson‟s suggestion is an application of Oaxaca (1973)‟s wage 

decomposition for a continuous variable applied to probit model. The advantage of this method is 

that it allows us to control for non-disabled/disabled differences in education, experience, health 

conditions, family structures, level of unearned income, and all measured factors likely to be 

correlated with the tendency to participate in employment. However, given the possibility of 

omitted variables, in particular the extent and severity of the disability and its impact on labor 

productivity in the current setting, the usual caveat applies in interpreting the residual component. 

The unexplained component is likely to reflect the role of uncaptured differences in tastes and 

productivity in addition to the possibility of employment discrimination. Furthermore, we need an 

additional assumption that measured characteristics are determined exogenously without being 

affected by the disabilities. For instance, if poor health conditions discourage the disabled from 

attaining higher education, we will confront identification problems in our decomposition of 

employment differentials into the explained and unexplained components.  

 

3.2.3 Estimating Unexplained Components in Wage Differentials 

 

To measure the extent of wage discrimination against people with disabilities, we need to 

choose among various decomposition techniques. Beginning with the simple decomposition 
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technique developed by Oaxaca (1973), there are several versions of decomposition methods 

(Cotton, 1988; Neumark, 1988; Oaxaca and Ransom, 1994). There has always been a divergence 

from the initial decomposition method, since there has been disagreement about what constitutes 

the nondiscriminatory wage structure. Among several alternatives, we would choose a 

decomposition method suggested by Neuman and Oaxaca (2004). Their method divides the total 

wage differential into the explained and unexplained portion when the Heckit model is used for 

wage equations. In that methodology, we assume that the nondiscriminatory wage structure is the 

observed wage structure for non-disabled men. This choice is reasonable because men with 

disabilities are a small fraction of the employed labor force.  

Neuman and Oaxaca (2004) suggest the following decomposition method under some 

assumptions:
27

 

(3.8) 
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28

 Equation (3.8) states that 

the gross wage differential is the sum of the wage difference in offer wages that is attributable to 

the part of the unexplained differentials (discrimination and residual effects) and the wage 

                                                      
27

 In Neuman and Oaxaca (2004), several methods to deal with the selection bias correction term are 

suggested. Among a few alternatives, we would choose the most encompassing way to view discrimination. 

This suggestion is to regard both difference in   parameters from the probit selection equation for 

employment and differences in the wage effects of selectivity ( ) as manifestations of discrimination. 

Differences in the values of the employment determining variables (
'H ) between the disabled and the non-

disabled would be treated as nondiscriminatory endowment effects. The first assumption has been claimed 

by several previous researchers (see Baldwin and Johnson, 1992, 1994, and 2000 for the details), and the 

second one is also normally assumed in the discrimination literature. In regards to the last assumption, I 

assume that labor market discrimination does not affect the employment determining variables.  
28

 In order to check how equation (3.8) has been derived and alternative decomposition methods, see 

Neuman and Oaxaca (2004). 



64 

 

 

 

differential due to the difference in productivity. The terms 











dddnd 
0

 and

























 0

dndnd    in the first and second brackets respectively are the key parts that allow us to 

do the correct decomposition when the lambda, selectivity correction term, is included in the 

wage equations.
29

  

 

3.3. Definition of Disability and Data 

 

There is no single commonly accepted, straightforward definition of disability. Different 

researchers define disability in various ways because it is a fairly subjective issue. However, it is 

an important step to define disability at the beginning of each of the disability studies since the 

disabled population rates are not only quite different depending on the definition, but also the 

definition may influence the results of studies and how they are interpreted.   

There are two main ways to determine the existence of a disability from survey data. 

First, a disability can be self-assessed. In data sources like the National Health Interview Survey 

(NHIS), Current Population Survey (CPS), and the Survey of Income and Program Participation 

(SIPP), an individual assesses his/her own condition, and whether the condition affects the 

capacity to undertake work, without any reference to outside standards. For example, the 2001 

SIPP includes questions such as “Do you have a physical, mental, or health condition that limits 

                                                      
29

 When the selectivity correction term is not dealt appropriately, the estimation of wage decomposition 

would be biased. Since this new method has been suggested recently, most of previous studies (Baldwin 

and Johnson, 1992, 1994 and 2000; Kidd et al., 2000; Jones et al., 2006) decomposed the sample selection 

bias adjusted wage differentials in lieu of the actual wage differentials. In case of DeLeire (2001), he 

applied Tobit model to estimate the wage equations so that he could avoid encountering having the inverse 

Mills ratio. However, it is well known that Tobit model results in biased estimates.    
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the kind and amount of work you can do?” Although this type of question has the advantage of 

asking for direct information on work ability and is extensively used in labor market analysis 

(Kidd et al., 2000, Acemoglu and Angrist, 2001, and DeLeire, 2000), it is subjective and there 

may be social and economic incentives to misreport disability status (Bound, 1991 and Currie, 

1999). Second, empirical studies use self-reported information on specific heath conditions or 

more objective measures of health. Although such observations are less likely to suffer from the 

bias of disability reporting, the information on disability tends not to be as closely related to 

limitations on work and thus suffers from measurement errors (Bound, 1991).
30

 Among the 

various measures as described in Jones (2005), I use self-reported functional limitations to define 

the disabled group in this study.  

The SIPP increased the number of questionnaire terms relevant to health conditions as the 

survey continued from 1984 through 2001. In this paper, I evaluate labor market performance of 

individuals with disabilities before and after the ADA. To be consistent with the definition of 

disability across time, I need to rely on common questions. The 1984 SIPP, which includes the 

least number of functional limitation questions, is used as the lowest common denominator. Table 

3.1 displays the list of questions that are used to define disabilities in this study. I define an 

individual to have a disability if the respondent answers „yes‟ to at least one of the questions 

regarding sensory disability, physical disability, or activity limitation.  

The four different cross sectional data from the Survey of Income and Program 

Participation 1984, 1990, 1996, and 2001 are used in this study to estimate the impact of the ADA 

on the labor market experience of individuals with disabilities. The core questionnaire provides 

detailed information on the respondents‟ income sources, demographic characteristics, and 

participation in various cash and non-cash benefit programs for each individual in every month. 

                                                      
30

 I admit that although the functional limitations are highly correlated with self-reported work limitations, 

we cannot guarantee that those with functional limitations report the work limitations, vice versa.   
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The topical module that supplements each core file collects different information in each wave so 

that I merge the topical module that includes information on functional limitations with core files. 

The notable difference between SIPP and other survey data is that it includes both detailed 

information on health-related characteristics and socioeconomic status. Considering the timing of 

the passage of the ADA and the timing of the collection of the SIPP surveys, we can definitely 

use SIPP 1984 to reflect the labor market prior to the ADA, and both SIPP 1996 and SIPP 2001 

to evaluate the labor market in the post-ADA period. However, we need to be careful how we 

interpret the results from SIPP 1990. The Americans with Disabilities Act (ADA) was legislated 

in 1990 to protect the civil rights of persons with disabilities. After enactment in 1990, the ADA 

covered employers with 25 or more employees starting in 1992, and employers with 15 or more 

employees starting in 1994. The issue is whether the markets might have changed in anticipation 

of the adoption of the ADA during 1990 before the law is legally effective.
31

 Since this is difficult 

to determine, it is preferable to say that SIPP 1990 reflects a market that is in the process of 

adapting to the new law.    

I restrict the sample to the men between the ages of 18 and 62 who are not enrolled in 

school to avoid gender discrimination effects and the restrictions focus only on individuals who 

are at working age. As the SIPP contains different sample units across years, the total number of 

observations varies. I define employment participation if the individual is an employee with a 

positive wage for the reference month (Figure 3.1 and Table 3.2). The hourly pay variable for 

equation (3.5) is based on usual weekly pay divided by usual hours (Figure 3.2 and Table 3.3). 

After creating the hourly wage rates, I drop workers whose hourly earnings are either less than 2 

or more than 200 dollars among those employed for the reference month.  

                                                      
31

 Ransom and Oaxaca (2005) provide an example for the possibility that people can change their behavior 

even before the enactment of the ADA.  
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The detailed definitions of explanatory variables used in this study are presented in 

Appendix C2. I apply the usual Mincer measure to infer labor market experience (maximum 

potential experience) as age – years of education – 5. Particularly, for those without a high school 

degree, I assume that they enter the labor force at age 17. I also incorporate dummies indicating 

the different level of educations. In addition, dummies are included for health status in both 

employment participation and wage equations. Occupation and industry variables are included in 

the wage equations.  

As explained in the previous section, we need exclusion restrictions to correct for the 

selection bias in wage equations. Unearned income and various family structure variables are 

included in the employment equation but excluded from the wage equation. These are expected to 

influence the reservation wages, but not the offered wages. Finally, while dummy variables for 

union membership and part-time work status are included in wage equations, they cannot be 

included in the employment equations because such information is unavailable for those who are 

not employed. 

 

3.4. Estimation Results 

 

Tables 3.2 and 3.3 provide summary statistics of all the major variables used in the 

empirical analysis for employment participation and wage equations. As shown in Figure 3.3, 

according to the definition of disability in this paper, the percentage recorded as disabled has 

fallen by two or three percentage points from a starting value of around 12 percent in 1984 to 

slightly less than 10 percent in 2001.
32

 Employment participation rates rose from 76.6 percent for 

                                                      
32

 In contrast with the U.S. results, Jones et al. (2006) found that the percentage of disabled in the UK has 

increased by six or seven percentage points over the period 1997-2004. However, we should be careful to 
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the non-disabled men in 1984 to 85.2 percent in 1996 before declining by 3 percentage points by 

2001 (Table 3.2). For people with disabilities, employment rates have consistently decreased 

from 56 percent to 41percent so that the differences in employment rates between the non-

disabled and disabled have increased from 21 percentage points to 41 percentage points over the 

study period (Figure 3.1).
33

 This is an indication of a possible negative effect from the ADA that 

is also noted in other studies (DeLeire, 2000 and Acemoglu and Angrist, 2001).  

 In 1984 the hourly earnings of those with disabilities was 93.9 percent of the wage for the 

non-disabled. The relative hourly pay of the disabled decreased to 93 percent in 1990, 86.9 

percent in 1996, before rising to 90.4 percent in 2001 (Figure 3.2). On the basis of these raw 

means, the evidence seems to suggest that the relative position of the disabled has moved in a 

negative direction in terms of both wages and employment opportunities since the introduction of 

the ADA.  

However, the raw data do not control for individual characteristics. It is necessary to 

implement more sophisticated analyses to estimate the real impact of the ADA, controlling for the 

difference in individual characteristics between the non-disabled and the disabled.       

  It is also worth noting several important differences in the means of other explanatory 

variables. The non-disabled on average have higher educational attainments than the disabled. 

However, the non-disabled have shorter labor market experience, because disability tends to be 

associated potentially with age.
34

 In Table 3.3, we compare the difference between non-disabled 

                                                                                                                                                              
compare results across different studies because as previously mentioned each study applies a different 

criterion to define disability. They defined disabled as individuals who have a self-reported long-term 

illness (12 months or more).    
33

 It should be noted that these results depend on the definition of disability and definition of employment 

status in this study.  
34

 The measurement error issue relevant with using potential experience as a proxy for labor market 

experience is probably larger for the disabled group because they are more likely to have had absences 

from the labor market for their poor health conditions. See Regan and Oaxaca (forthcoming) for more 

discussion regarding the measurement error issue in potential experience and its implication for wage 

decomposition.    
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and disabled in terms of the distributions of occupation and industry. The disabled are under-

represented relative to the non-disabled in the high paying managerial and professional 

occupations and over-represented in manual occupations, which is one explanation for their lower 

wage levels. However, we do not find notable differences in the employment shares in each of 

industry between the groups.
35

 Moreover, the disabled are more likely to be employed part-time 

than the non-disabled. Both groups show increases in the proportion of part-time workers after 

the enactment of the ADA. In line with expectations, a higher proportion of disabled workers 

self-report their health status as fair or poor rather than better health conditions. Finally, while 

there is no significant change in the amount of nonwage income among the non-disabled across 

different time periods, the unearned income for the disabled has increased from $300 in 1984 to 

$693 per month in 2001.
36

 I conjecture that more recipients of disability program benefits after 

the ADA could be a possible reason for this appearance.  

Equation (3.4) and (3.5) are estimated for non-disabled and disabled group for four cross 

sectional data sets, before and after the ADA, to evaluate the impact of the Act on the U.S. labor 

market. Table 3.4 presents estimation results for employment participation, which are selection 

equations in the Heckman model. The regression results of wage equations for each of the groups 

are displayed in Table 3.5. The explanatory variables such as educational attainments, experience, 

and health conditions are anticipated to influence both offer wages and reservation wage. Using 

the estimation results from the Heckman sample selection model, we do decomposition analysis 

                                                      
35

 More sophisticated analysis will be carried out in the Section 3.4.3 regarding the comparison of the 

occupation distributions for the two groups.  
36

 Although unearned income has not been adjusted for the inflation rate, we can find that it increased 

relatively faster among disabled than non-disabled. In addition, it also increased much faster than the 

increase of hourly pay for the same period. As presented in estimation results in Table 3.5, the nonwage 

variable is the most critical factor in explaining the employment participation decision regardless of 

disability status. In that sense, higher unearned income was supposed to increase the reservation wage and 

this would affect the increase of the unemployment of the disabled.   
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as presented in equations (3.6) and (3.7) for employment differentials and in equation (3.8) for 

wage differentials between the non-disabled and the disabled (Tables 3.6 and 3.7).  

 

3.4.1. Employment Participation Equations 

 

The employment participation probit estimates are provided in Table 3.4. In all cases, 

Likelihood Ratio tests unambiguously reject the null hypothesis that the coefficients in each 

regression are jointly insignificant. Turning to the coefficient estimates, most findings are in 

accordance with expectations. For both the non-disabled and the disabled, higher education 

attainment increases the probability of being employed. However, the marginal effect of each 

education variable is stronger for the disabled, indicating the particular importance of obtaining 

higher education among the disabled. There are also strong experience effects, with positive and 

negative signs on the linear and quadratic terms, respectively observed in all cases. Whites are 

more likely to be employed, while unmarried males are less likely to be employed than those with 

dependents without spousal earnings (the omitted group). As shown in the results, unearned 

income has pronounced negative effects on labor force participation. In theory non-wage income 

increases reservation wages, regardless of health status. People who report better health are more 

likely to be employed as expected.
37

  

 

3.4.2. Sample Selection Corrected Wage Equations 

 

                                                      
37

We may have to be careful with this interpretation. As many studies issued, unemployed individuals may 

report poor health conditions to justify their work status. Furthermore, responses may not be independent of 

the labor market effects we want them to explain. For example, it is possible that health conditions can be 

deteriorated when unemployed.   
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In general, it seems that earnings are determined in a similar fashion for disabled and non-

disabled workers (Table 4.4 and 4.5). Similarly with the results in probit regressions, F tests reject 

the null hypothesis that all the coefficients are zero. Moreover, the overall fit of the wage 

specification is relatively good with R-squareds ranging from .24 to .41.  

The potential maximum experience and education variables
38

 make significant positive 

contributions to higher wages for both the disabled and non-disabled persons. Although a few 

coefficients for those variables are statistically insignificant at a traditional significance level for 

the disabled group, the signs of coefficients are still consistent with usual predictions. Whites and 

union members typically earn more, while part-time workers have lower hourly earnings.  

Relative to service occupation (omitted group), all of the other jobs except “laborer” pay 

better wages. In particular, individuals in the professional and managerial occupations receive the 

highest earnings. The industry dummies have a fairly consistent effect across the sub-groups, with 

higher wages given the omitted group (agriculture, forestry, and fisheries). Although both 

occupation and industry dummies provide significant explanatory power for both groups with a 

similar pattern, these variables do not provide good explanations for the variation of wage levels 

among people with disabilities in the 2001 SIPP. More interesting transition is found in the 

coefficients of industry and occupation dummies regardless of disability status. The magnitudes 

of the coefficients decrease with a few exceptions and loose explanatory power in recent survey 

years. It is also worthwhile to note that self-reported health conditions have pronounced effects 

on wages for both the non-disabled and the disabled, although several are not statistically 

significant. Workers who self-reported worse health earned lower incomes, although many 

coefficients of health status for those with disabilities are statistically insignificant.  

                                                      
38

 Those who attain high school degree are used as a comparison group. 
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Sample selection into employment does not have substantial effects on the earnings of the 

disabled. The sample selection correction parameter in the earning functions is statistically 

insignificant for the disabled workers in every sample except the one in 1984.
39

 Given that most 

of the coefficients of the selection correction term are statistically insignificant, the results are 

little affected by whether or not a correction is made for sample selectivity.  

 

3.4.3. Decomposition Results of the Differentials in Employment and Earnings 

 

Tables 3.6 and 3.7 represent the set of decomposition results for both the employment and the 

wage differentials. Equations (3.6) and (3.7) outline the probit decomposition of Even and 

McPherson (1990). The gaps of employment participation between the non-disabled and the 

disabled have increased over time. The main question addressed by this research is to what extent 

the employment participation rate differential is due to unexplained components (discrimination 

and the residual effects) and productivity related characteristics. Although the difference in 

employment participation between the two groups has increased over the period 1984-2001, the 

reasons for the rise vary for different time periods. 

Between 1984 and 1990, the year the ADA was adopted, the gap in employment left 

unexplained after controlling for the factors in the regression analysis, has risen markedly from 

6.5 percent in 1986 to over 14.9 percent in 1990.  This rise explains most of the overall difference 

in employment levels between the two groups.  After 1990, however, the unexplained differential 

does not show a rise, as it stayed at 14.4 percent in 1996, and again in 2001. 

                                                      
39

 This result is inconsistent with Baldwin and Johnson (1994), which utilizes the same data, SIPP 1984, in 

their analysis. They report a significant negative lambda coefficient for the non-disabled implying that not-

employed men with above average wage offers have more valuable opportunities outside the labor force.  
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The primary reason for the rise in the total employment gap after 1990 is explained by an 

increase in the difference in employment explained by differences in the mean characteristics of 

the disabled and non-disabled.  After rise from only 14.2 to 15.2 percent between 1984 and 1990, 

the explained differential in employment rose to 26.9 percent in 1996 and stayed at roughly that 

same level (26.1%) in 2001. 

Thus, it appears that between 1984 and the passage of the ADA most of the rise in 

employment differentials between the disabled and the non-disabled was explained by a rise in 

the unexplained differential. After the passage of the ADA, the employment differential 

continued to rise, but for a different reason. Either due to differences in employers' hiring 

practices after the ADA or other changes during the 1990s, the increase in the employment 

differential was driven more by an increase in the measured differences between the disabled and 

the non-disabled. 

The set of decomposition results of wage differentials in Tables 3.6 and 3.7 come from 

applying the decomposition method suggested by Neuman and Oaxaca (2004). Standard errors 

for the estimates of decompositions are calculated via the bootstrap method. Let us first focus on 

the wage differences between two sub-groups shown in raw data and how they have changed. 

Average hourly wages in 1984 are $10.62 for non-disabled men and $9.97 for men with 

disabilities. Both groups experienced hourly pay increase as time goes by. However, the nominal 

wage difference between the non-disabled and the disabled has increased over time.  

Contrary to the decomposition results regarding employment differences, the wage 

decomposition analysis in Tables 3.6 and 3.7 indicates that there has been a significant change in 

wage differences attributed to between-group differences in productivity-related characteristics 

and an unexplained portion which is discrimination and residual effects. The unexplained 

components of the log wage differential has not risen so dramatically, as it has risen  from .037 in 
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1984 to .055 in 1990, fallen  to .039 in 1996, and risen again to .052 in 2001. If the relative 

unobserved productivity of the disabled who obtained jobs has not changed over time, it does not 

appear that the extent of wage discrimination in 2001 is any worse than it was in 1990 just as the 

ADA was being passed, although it may have been worse than in 1984 and 1996.  

 In 1984 when the overall differential in wages was low at 3.7 percent, the decomposition of 

the wage shows that the entire differential is attributable to the unexplained differential. By 1990 

the wage differential had risen to 6.5 percent in 1990s, but by that point a slightly smaller 

percentage of the differential, 85 percent, was attributable to the unexplained component. By 

1996, six years after the ADA was passed, the wage differential had risen to 9.1 percent, largely 

due to a rise in differences between the disabled and non-disabled that can be explained with 

measureable characteristics. The explained differential rose to 5.2 percent, while the unexplained 

difference fell back to 3.9 percent.  Thus the unexplained differential by 1996 accounted for only 

43 percent of the overall differential. Between 1996 and 2001 the overall wage differential rose 

again to 11.4 percent, this time because both the unexplained and the explained differential both 

increased. As a result, the unexplained differential accounted for 46 percent of the overall 

differential.   

The results show that the gap between the disabled and the non-disabled increased sharply 

both for the probability of being employed and for the wage paid between 1990 the year that the 

ADA was passed and 1996 and 2001. In both cases nearly all of the rise in the differential is 

attributable to a sharp increase in the segment of the gap that can be attributed to factors that can 

be measured. This result is partly consistent with the British study conducted by Jones et al, 

(2006). It is also somewhat consistent with the ADA evaluation by DeLeire in 2001, who argues 

that the ADA was unsuccessful at preventing discrimination. The unexplained differential has not 
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fallen since 1990 for employment and fell temporarily only in 1996 before rising again to the 

1990 level in 2001.       

Table 3.6 also decomposes the explained component of wage differentials into sub-

components.
40

 While the negative contributions of labor market experience to the explained wage 

differentials has narrowed, the effects of education do not show a significant change in transition. 

Regarding experience, the relative average age of the disabled men has decreased (Table 3.3), and 

the coefficient values on experience variable decreased (Table 3.5). These two changes both led 

to a decrease in the explained differential attributable to experience to -.0826 in 1990, -.0628 in 

1996, and -.0471 in 2001.  

The results also suggest that occupation and health condition differences play a major role in 

earning differences between the non-disabled and disabled. Difference in occupations and health 

conditions help explain why the wage differential is so large. The non-disabled tend to be in 

higher paying occupations, which explain .027 in the log wage differential between the non-

disabled and disabled in Table 3.6 in 1984, 1990, and 2001, and .024 of the differential in 1996. 

The non-disabled also tend to have better health, which contributes to explaining .0299 of the log 

wage differential in 1984. Tables 3.2 and 3.3 show that the number of disabled persons reporting 

fair or poor health has risen relative to the number of non-disabled persons with fair or poor 

health in Tables 3.2 and 3.3. The increase in poor health among the disabled relative to the non-

disabled is one of the reasons why the log wage differential explained by the difference in health 

rises to .0357 in 1990, 0.0483 in 1996, and .0418 in 2001.
 41

   

                                                      
40

 As shown in Oaxaca and Ransom (1999), the estimated separate contribution to the unexplained portion 

of the wage decomposition causes the identification problems. The estimates are not invariant with respect 

to the choice of reference groups, and a similar identification problem applies to continuous variables.  
41

 The results are somewhat consistent with previous studies. DeLeire (2001) finds that the detrimental 

effect of health on earnings did decline among the work-limited disabled over the period 1984-93, but no 

significant changes among the only functionally limited disabled.    
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The last two rows in Tables 3.6 and 3.7 represent the decomposition of wage differentials into 

the explained and unexplained differentials without controlling for occupation and industry 

variables. This should provide important checks because the disabled may choose certain 

occupations and industries, either voluntarily or involuntarily, which they would not choose 

unless they are disabled. Mullay and Sindelar (1992) report that alcohol dependence reduces the 

probability that a man is in a management, administrative, and technical or professional 

occupation. These are the highest paying jobs. 

 Previous studies did not attempt to examine the effects of self-selection in the choice of 

occupation and industry among the disabled. If workers with disabilities involuntarily settle for 

specific occupations because of labor market discrimination, the estimate of the unexplained 

wage differentials should be underestimated. Prior to the implementation of decomposition 

analysis without occupation and industry dummies, it is worth investigating how much 

occupation dissimilarity exists between the non-disabled and the disabled. The distribution of the 

non-disabled and disabled men across occupations is reported in Table 3.3. Occupations in the 

labor market are somewhat segregated. In 1984, for example, whereas workers without 

disabilities are relatively more likely to hold professional jobs, ones with disabilities are more 

likely to work in semi-skilled jobs. A convenient way to summarize the level of segregation is to 

use the dissimilarity index,



D. This index is widely attributed to Duncan and Duncan (1955), who 

described some of its properties. Using the Duncan index, the trend in occupation dissimilarities 

in the U.S. is .14, .12, .10, and .10 in 1984, 1990, 1996, and 2001, respectively.
42

 Interestingly the 

                                                      

42
 The Duncan index is defined as 
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 , where 



pi
d

is the proportion of all disabled men in 

occupation 



i  and 



pi
nd

is the proportion of all non-disabled men in job 



i . The dissimilarity index is bounded 

between 0 and 1. Proportional representation of non-disabled and disabled in all job categories would yield 

a value 1. 



D has a convenient interpretation – it is equal to the fraction of the disabled (or the non-disabled) 



77 

 

 

 

inequality of occupation distributions was improved in post-ADA. As expected, the percentage of 

the unexplained differential is larger than when occupation and industry are controlled, but the 

difference is not at a significant level. More importantly, the unexplained differentials have still 

decreased before and after the ADA.  

As noted above, in terms of the actual differences in wage and employment between the non-

disabled and the disabled, individuals with disabilities by 2001 were much less likely to be 

employed relative to non-disabled people than they were in 1984. The disabled who had jobs also 

experienced a larger gap in their earnings relative to the non-disabled. Based on decomposition 

analysis, non-trivial portions of both employment and wage differentials are attributable to the 

unexplained components. The unexplained components are somewhat difficult to interpret in the 

current context. Although we attempted to control for the impact of poor health upon productivity 

by including self-assessed health status in our analysis, it is difficult to adequately control for the 

impact of disability upon productivity. However, if we assume that the effects of unobservable 

health characteristics on the unexplained differential are constant across different time period, we 

may be able to interpret the unexplained components in the traditional manner. Although the 

ADA prohibits employers from discriminating in employment against individuals with 

disabilities, we do not find any improvements in employment opportunities among the disabled 

after the introduction of the ADA. On the other hand, a significant improvement was found in the 

reduction of the unexplained wage differential.     

  

3.5. Concluding Remarks 

 

                                                                                                                                                              
that would have to change occupations in order for the proportions of the non-disabled and the disabled in 

each occupation to be equal.  
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In this analysis I made several adjustments to earlier work in the field.  First, I applied an 

alternative definition of disability which is more objective compared to other studies. Second, I 

decomposed the actual employment and wage differentials using a newly suggested 

decomposition technique to deal with the selection correction term, in lieu of the selection bias 

adjusted wage differential. Finally, I evaluated the impact of the ADA by utilizing a longer period 

of sample 1984 to 2001.  

Between 1984 and 1990, the year in which the ADA was established, the gap in employment 

rates between the non-disabled and the disabled rose 50 percent from 20.8 percent to 30.2 

percent.  Meanwhile, the gap in wages nearly doubled from 3.7 percent to 6.6 percent. In both 

cases, nearly all of the rise in the gap was attributable to a rise in factors that were not measured 

in the analysis. To the extent that unmeasured features of productivity did not change during this 

period, the rise in the gap might be attributable to an increase in discrimination against the 

disabled that is unrelated to productivity differences. 

From the passage of the ADA in 1990 through 1996 and on to 2001 the gap in employment 

rates and wages between the non-disabled and the disabled rose further. The employment 

probability gap rose another 50 percentage points from 30.2 percent to 40.6 percent, and the wage 

gap nearly doubled again from 6.6 percent to 11.4 percent. This change, however, was not due to 

a rise in the unexplained differential. During the period the ADA has been in force, therefore, the 

increase is primarily attributable to differences that are based on measurable factors.    

In deciding how to discuss these findings with respect to the timing of the passage of the 

ADA, it is important to interpret the unexplained differentials carefully. Some component of the 

unexplained differential could be due to discrimination against the disabled that is not related to 

their productivity in the workplace. However, the fact of the disability typically places obstacles 

to productivity for the disabled that are not easy to quantify, so the extent of economic 
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discrimination measured by the unexplained differential might be smaller than in the case of 

racial or gender discrimination. In this paper, I included self-reported health status to control for 

the productivity difference between the non-disabled and the disabled. Even so, the included 

variables may still be insufficient to control for the productivity difference. The results that I have 

described might be interpreted as upper bounds within which the true measure of employment 

and wage discrimination is likely to fall. 

 The ADA appears to have been associated with a halt in the rise of unexplained 

differences, a part of which might be economic discrimination, in the 1990s. But the disabled 

apparently still face increasing challenges based on measurable factors that have led to an 

increasing gap in their employment and wages relative to the non-disabled. 
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APPENDIX A: FIGURES 

Figure 1.1: Scatter diagram relating the change in the share of high schooling 

 from 1991 to 1996 with the share of high schooling in 1991. 

 
Note: since indivuals are more likely to upgrade their education at their 

young age, we restrict our sample above age 23 for this figure. The line 

indicates a quadratic fitted line weighted with the population of each 

magisterial district in 1991. 
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Figure 1.2: Scatter diagram relating the change in the share of high schooling 

from 1991 to 1996 with returns to education in 1996. 

 
 

 

 

Figure 1.3: Comparison of Income Distributions between Blacks and Whites 

 
Note: monthly income is coded into 14 categories in the census 1996 of 

South Africa: no income, 1-200 rand, …, 30,001 rand or more. This 

figure displays the income distribution of blacks and whites for those 

who reported positive monthly earnings. 
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Figure 1.4: Comparison of Educational Attainment between Blacks and Whites 

 
 

 

 

 

Figure 3.1: Comparison of Employment Participation between Non-disabled and Disabled 

 
Note: data sources from SIPP 1984, 1990, 1996, and 2001. 
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Figure 3.2: Comparison of Wage Rate between Non-disabled and Disabled 

 
Note: data sources from SIPP 1984, 1990, 1996, and 2001. 

 
 

Figure 3.3: Disability Rates in the U.S. 1984 - 2001 

 
Note: data sources from SIPP 1984, 1990, 1996, and 2001. 
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APPENDIX B: TABLES 

Table 1.1: Laws under Apartheid 

Name of laws Description 

Prohibition of Mixed Marriages Act (1949-

1985) 

prohibited marital union between persons of different races.  

Immorality Act (1950-1985) made it a criminal offence for a white person to have any sexual relations with a 

person of a different race. 

Population Registration Act (1950-1991) required all citizens to be registered as black, white, coloured or Indian.  

Suppression of Communism Act (1950-1993) banned organizations that supported communism. Most of the Act was repealed in 

1982 and in 1991, with the last provisions of it repealed in 1993. 

Group Areas Act (1950-1991) partitioned the country into different areas, with different areas being allocated to 

different racial groups. This law represented the very heart of apartheid because it was 

the basis upon which political and social separation was to be constructed.  

Bantu Authorities Act (1951) created separate government structures for black people.  

Native Building Workers Act (1951) blacks not to perform skilled construction. 

Native Services Levy Act (1952) imposes monthly taxes on employers of urban blacks 

Pass Law Act (1952-1986) made it compulsory for all black South Africans over the age of 16 to carry a "pass 

book" at all times. 

Amendments to the Native Consolidation Act 

(1952, 1955, and 1957) 

restrictions on blacks in urban areas, could only remain without a pass under special 

conditions. 

Reservation of Separate Amenities Act 

(1953-1989) 

prohibited people of different races from using the same public amenities. 

Natives (Settlement of Disputes) Act (1953) bars blacks from registering trade unions. 

Bantu Education Act (1953) brought all black schooling under government control, ending mission-run schools. 

Bantu Urban Areas Act (1953) curtailed black migration to the cities. 

Mines and Work Act (1956) formalized racial discrimination in employment. 

Native Administration Act (1956) permits government to send Africans into exile in remote parts of the country. 

Promotion of Black Self-Government Act 

(1959-1993) 

set up separate territorial governments in the homelands, designated lands for black 

people where they could have a vote. The aim was that these bantustans would 

eventually become independent of South Africa. 

Bantu Investment Corporation Act (1959) set up a mechanism to transfer capital to the homelands in order to create jobs in the 

black homelands. 

Extension of University Education Act (1959) created separate universities for Blacks, Coloureds, and Indians. 

Physical Planning and Utilisation of 

Resources Act (1959) 

allowed the government to stop industrial development in 'white' cities and redirect 

such development to homeland border areas. The aim was to speed up the relocation of 

blacks to the homelands by relocating jobs to homeland areas. 

Prohibition of Political Interference Act 

(1968) 

racially mixed parties are illegal. 

Bantu Laws Amendment Act (1970) job reservation - made possible the prohibition of the employment of blacks in any job, 

in any area or in the service of any employer. 

Black Homeland Citizenship Act (1970) changed the status of the inhabitants of the 'homeland' so that they were no longer 

citizens of South Africa. The aim was to ensure whites became the demographic 

majority within South Africa. 
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Table 1.2: Summary Statistics– Comparison across Different Ethnicities 

  Black Colored Indian/Asian White 

Unemployed 0.360 0.173 0.113 0.041 

 (0.48) (0.38) (0.32) (0.20) 

Monthly wage  1385.65 1804.50 3164.06 6317.35 

 (1753.34) (2098.33) (3568.13) (6508.65) 

LN(wage) 6.787 7.093 7.699 8.352 

 (0.99) (0.93) (0.86) (0.96) 

Migrant 0.145 0.108 0.103 0.210 

 (0.35) (0.31) (0.30) (0.41) 

Years of Schooling 7.041 8.266 10.906 12.423 

 (4.27) (3.61) (2.73) (2.47) 

Age 35.432 34.431 35.774 37.606 

 (10.43) (10.67) (11.13) (11.29) 

Married  0.437 0.509 0.703 0.687 

 (0.50) (0.50) (0.46) (0.46) 

Part-time 0.052 0.069 0.061 0.038 

 (0.22) (0.25) (0.24) (0.19) 

N 388,113 61,751 20,619 76,300 

Note: standard deviation in parenthesis; unemployment rate is computed by following a 

standard definition, the number of employed divided by those who are in the labor force; 

individuals who reported positive monthly earnings are used for the estimates of average wage. 

 

 

Table 1.3: Summary Statistics - Employed Black Population 

 

Entire sample Movers Stayers 

  Mean STD Mean STD Mean STD 

Area unemployment rate 0.360 (0.480) 0.248 (0.432) 0.379 (0.485) 

Wage 1385.894 (1592.451) 1453.809 (1813.804) 1371.362 (1540.583) 

LN(wage) 6.828 (0.949) 6.862 (0.939) 6.821 (0.951) 

Migrant 0.176 (0.381) 1.000 (0.000) 0.000 (0.000) 

Years of schooling 7.231 (4.331) 7.730 (4.251) 7.124 (4.341) 

Age 36.845 (10.034) 33.584 (9.111) 37.542 (10.085) 

Married  0.547 (0.498) 0.473 (0.499) 0.562 (0.496) 

Part-time  0.068 (0.252) 0.084 (0.277) 0.065 (0.247) 

Own residuals 0.004 (1.004) 0.011 (1.008) 0.003 (1.003) 

  197,320 34,778 162,542 

Note: standard deviation in parenthesis; the sample is restricted to those only who are paid workers, 

neither self-employed nor family workers.  
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Table 1.4: Regional Characteristics 

Variable Observations Mean Std. Dev. Min Max 

Returns to education 318 0.091 0.037 -0.007 0.190 

Mean of predicted wage 318 6.626 0.621 4.352 8.192 

Price to unobservable skills 318 0.801 0.109 0.194 1.119 

Share of high schooling 318 0.051 0.042 0.000 0.207 

Unemployment rate 318 0.342 0.190 0.000 0.830 

Crime rate 318 0.640 0.455 0.006 3.279 

Note: crime data were obtained from the South Africa Police Service in 1996; the relative 

crime level was computed by dividing the sum of the number of crime reported by the 

population of each magisterial district. 

 

 

 

Table 1.5: Mean Distance for Migrants 

  Obs Mean Std. Dev. Min Max 

Primary or less 14,721 2.04 2.52 0.05 15.20 

Some secondary 12,140 1.75 2.32 0.05 15.22 

Secondary 5,654 1.62 2.06 0.07 14.88 

 Secondary + 2,206 1.48 2.05 0.07 15.56 

Total 34,721 1.83 2.36 0.05 15.56 

Note: data source from a supplementary package of the 1996 South African Census which includes GIS 

data file. 
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Table 1.6: Conditional Logit Regression - Sample with Less than High School 

  Model 1 Model 2 Model 3 Model 4 

Predicted log wage in j minus predicted log wage in origin based 

on individual i's characteristics 
1.706 1.734 1.705 1.734 

(28.67) (29.04) (28.65) (29.03) 

(Std. Dev. of residual in j minus Std. Dev. of residual in origin) 

times normalized residual for individual i in region j   
  0.190 0.161 

  (1.05) (0.90) 

The share of high schooling in j minus the share of high schooling 

in origin 
-7.206 -5.162 -7.196 -5.156 

(-14.27) (-9.57) (-14.25) (-9.56) 

Distance between region j and origin -8.301 -8.317 -8.302 -8.318 

(-155.39) (-154.4) (-155.37) (-154.38) 

Unemployment rate in region j minus unemployment rate in origin  -2.162  -2.160 

 (-13.19)  (-13.18) 

Crime rate in region j minus crime rate in origin  -0.391  -0.391 

 (-11.1)  (-11.1) 

N 10,929 10,929 10,929 10,929 

LR chi2 91998.98 92191.54 92000.08 92192.34 

Pseudo R2 0.7305 0.732 0.7305 0.732 

Note: z-values are in the parenthesis. 

 

 

 

 

 

Table 1.7: Conditional Logit Regression - Sample with at least Some High School 

  Model 1 Model 2 Model 3 Model 4 

Predicted log wage in j minus predicted log wage in origin based 

on individual i's characteristics 
1.546 1.684 1.523 1.658 

(23.56) (24.63) (23.12) (24.12) 

(Std. Dev. of residual in j minus Std. Dev. of residual in origin) 

times normalized residual for individual i in region j   
  -0.920 -0.621 

  (-5.25) (-3.5) 

The share of high schooling in j minus the share of high schooling 

in origin 
3.287 3.489 3.501 3.662 

(6.85) (6.66) (7.28) (6.96) 

Distance between region j and origin -7.446 -7.441 -7.440 -7.436 

(-158.04) (-157.67) (-157.88) (-157.53) 

Unemployment rate in region j minus unemployment rate in origin  -1.447  -1.384 

 (-9.18)  (-8.72) 

Crime rate in region j minus crime rate in origin  -0.350  -0.329 

 (-10.15)  (-9.41) 

N 10,928 10,928 10,928 10,928 

LR chi2 90626.49 90745.36 90654.15 90757.68 

Pseudo R2        0.7196 0.7206 0.7198 0.7207 

Note: z-values are in the parenthesis. 
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Table 2.1: Summary Statistics 

  Black   White 

 Men Women   Men Women 

Variable Mean STD Mean STD   Mean STD Mean STD 

Employed 0.724 0.447 0.335 0.472  0.960 0.197 0.624 0.484 

Unemployed 0.201 0.401 0.343 0.475  0.021 0.144 0.023 0.150 

Out of labor force 0.075 0.263 0.322 0.467  0.019 0.138 0.353 0.478 

Migrate 0.119 0.324 0.119 0.324  0.193 0.394 0.193 0.394 

Migrate in 1996 0.027 0.163 0.027 0.163  0.061 0.239 0.061 0.239 

Migrate in 1995 0.027 0.162 0.027 0.162  0.047 0.211 0.047 0.211 

Migrate in 1994 0.024 0.152 0.024 0.152  0.036 0.187 0.036 0.187 

Migrate in 1993 0.022 0.148 0.022 0.148  0.027 0.162 0.027 0.162 

Migrate in 1992 0.019 0.137 0.019 0.137  0.022 0.147 0.022 0.147 

Age 40.314 8.853 35.482 8.654  40.097 9.383 37.436 9.261 

Schooling 6.529 4.432 6.847 4.248  12.760 3.285 12.163 2.776 

English 0.056 0.230 0.053 0.224  0.517 0.500 0.514 0.500 

Afrikaans 0.027 0.163 0.025 0.157  0.708 0.454 0.706 0.456 

Disabled 0.083 0.276 0.081 0.272  0.025 0.155 0.019 0.136 

Urban 0.593 0.491 0.593 0.491  0.900 0.300 0.900 0.300 

Spouse employed 0.335 0.472 0.724 0.447  0.624 0.484 0.960 0.197 

Kids_0_6 0.798 0.402 0.798 0.402  0.744 0.436 0.744 0.436 

Kids_7_17 0.450 0.498 0.450 0.498  0.368 0.482 0.368 0.482 

Number of kids 1.315 1.422 1.315 1.422  0.887 1.024 0.887 1.024 

N 148,084 148,084   49,925 49,925 

Note: 'Unemployed' indicates not employed and looking for work, and 'out of labor force' represents not employed and not looking for 

work.  
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Table 2.2: Summary Statistics 

 Black White 

 Men Women Men Women 

Variable Stayer Mover Stayer Mover Stayer Mover Stayer Mover 

Employed 0.711 0.820 0.333 0.347 0.959 0.961 0.630 0.599 

 (0.453) (0.384) (0.471) (0.476) (0.198) (0.194) (0.483) (0.490) 

Unemployed 0.209 0.147 0.336 0.397 0.021 0.023 0.020 0.035 

 (0.406) (0.354) (0.472) (0.489) (0.142) (0.149) (0.140) (0.184) 

Out of labor force 0.080 0.033 0.331 0.256 0.020 0.016 0.350 0.366 

 (0.272) (0.178) (0.470) (0.436) (0.140) (0.127) (0.477) (0.482) 

Migrate 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Migrate in 1996 0.000 0.228 0.000 0.228 0.000 0.314 0.000 0.314 

 (0.000) (0.419) (0.000) (0.419) (0.000) (0.464) (0.000) (0.464) 

Migrate in 1995 0.000 0.225 0.000 0.225 0.000 0.243 0.000 0.243 

 (0.000) (0.418) (0.000) (0.418) (0.000) (0.429) (0.000) (0.429) 

Migrate in 1994 0.000 0.199 0.000 0.199 0.000 0.189 0.000 0.189 

 (0.000) (0.399) (0.000) (0.399) (0.000) (0.391) (0.000) (0.391) 

Migrate in 1993 0.000 0.187 0.000 0.187 0.000 0.139 0.000 0.139 

 (0.000) (0.390) (0.000) (0.390) (0.000) (0.346) (0.000) (0.346) 

Migrate in 1992 0.000 0.161 0.000 0.161 0.000 0.115 0.000 0.115 

 (0.000) (0.367) (0.000) (0.367) (0.000) (0.319) (0.000) (0.319) 

Age 40.772 36.928 35.936 32.127 40.817 37.081 38.131 34.523 

 (8.831) (8.264) (8.659) (7.837) (9.353) (8.898) (9.239) (8.774) 

Schooling 6.393 7.536 6.712 7.842 12.731 12.884 12.141 12.252 

 (4.422) (4.377) (4.256) (4.052) (3.285) (3.282) (2.762) (2.834) 

English 0.051 0.092 0.048 0.089 0.516 0.520 0.513 0.518 

 (0.220) (0.289) (0.214) (0.284) (0.500) (0.500) (0.500) (0.500) 

Afrikaans 0.027 0.028 0.025 0.028 0.705 0.722 0.702 0.721 

 (0.163) (0.166) (0.157) (0.164) (0.456) (0.448) (0.457) (0.449) 

Disabled 0.086 0.065 0.083 0.062 0.024 0.026 0.018 0.021 

 (0.280) (0.246) (0.276) (0.242) (0.154) (0.159) (0.134) (0.143) 

Urban 0.563 0.812 0.563 0.812 0.902 0.891 0.902 0.891 

 (0.496) (0.391) (0.496) (0.391) (0.298) (0.311) (0.298) (0.311) 

Spouse employed 0.333 0.347 0.711 0.820 0.630 0.599 0.959 0.961 

 (0.471) (0.476) (0.453) (0.384) (0.483) (0.490) (0.198) (0.194) 

Kids_0_6 0.789 0.860 0.789 0.860 0.735 0.783 0.735 0.783 

 (0.408) (0.347) (0.408) (0.347) (0.441) (0.412) (0.441) (0.412) 

Kids_7_17 0.468 0.320 0.468 0.320 0.373 0.345 0.373 0.345 

 (0.499) (0.467) (0.499) (0.467) (0.484) (0.475) (0.484) (0.475) 

Number of kids 1.354 1.027 1.354 1.027 0.871 0.954 0.871 0.954 

 (1.442) (1.224) (1.442) (1.224) (1.020) (1.036) (1.020) (1.036) 

N 130,425 17,659 130,425 17,659 40,308 9,617 40,308 9,617 

Note: standard deviation in parenthesis. 'Unemployed' indicates not employed and looking for work, and 'out of 

labor force' represents not employed and not looking for work.  
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Table 2.3: Regional Characteristics 

Variable Obs Mean Std. Dev. Min Max 

Unemployment rate 346 0.371 0.193 0.040 0.837 

Note: Unemployment rate is computed by following a standard definition, the number of employed 

divided by those who are in the labor force based on South African census 1996.  
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Table 2.4: Logit Regressions – Marginal Effects 

Dependent variable: Dummy = 1 if a person is in employment 

 Black White 

 Men Women Men Women 

Variables dy/dx Std. Err. dy/dx Std. Err. dy/dx Std. Err. dy/dx Std. Err. 

Migrant 0.0333 (0.0037) -0.0342 (0.0039) -0.0007 (0.0019) -0.0590 (0.0060) 

Spouse employed 0.0737 (0.0025) 0.0928 (0.0029) 0.0238 (0.0017) 0.1606 (0.0121) 

AGE_25_34 0.0544 (0.0075) 0.1605 (0.0056) 0.0012 (0.0044) -0.0090 (0.0096) 

AGE_35_44 0.0519 (0.0078) 0.2800 (0.0058) -0.0044 (0.0047) -0.0530 (0.0100) 

AGE_45_54 0.0260 (0.0079) 0.2951 (0.0067) -0.0086 (0.0050) -0.1382 (0.0103) 

AGE_55_59 -0.0187 (0.0091) 0.2356 (0.0124) -0.0194 (0.0071) -0.2373 (0.0156) 

Secondary 0.1221 (0.0032) 0.1889 (0.0048) 0.0120 (0.0015) 0.1730 (0.0050) 

Some college 0.2200 (0.0029) 0.6022 (0.0043) 0.0246 (0.0014) 0.2416 (0.0051) 

Bachelor 0.2024 (0.0045) 0.5691 (0.0080) 0.0305 (0.0014) 0.2602 (0.0050) 

English 0.0364 (0.0057) 0.1014 (0.0065) 0.0002 (0.0017) 0.0736 (0.0055) 

Afrikaans 0.0468 (0.0074) 0.0708 (0.0084) -0.0007 (0.0019) 0.0116 (0.0062) 

Kids_0_6 0.0081 (0.0035) -0.0653 (0.0041) -0.0025 (0.0026) -0.0593 (0.0078) 

Kids_7_17 0.0139 (0.0028) -0.0182 (0.0033) 0.0021 (0.0024) -0.0674 (0.0077) 

Disabled -0.0925 (0.0046) -0.0469 (0.0045) -0.0894 (0.0086) -0.0904 (0.0174) 

Unemployment rate -0.8126 (0.0094) -0.5682 (0.0109) 0.0042 (0.0070) -0.1623 (0.0221) 

Urban -0.0185 (0.0028) 0.0401 (0.0030) -0.0105 (0.0019) 0.2116 (0.0078) 
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Table 2.5: Multinomial Logit Regression - Marginal Effects 

Dependent variable: y = 1 if employed (basis outcome), y = 2 if unemployed, and y = 3 if out of labor force   

 Black  White 

  Men Women   Men Women 

Variable Unemployed OLF Unemployed OLF   Unemployed OLF Unemployed OLF 

Migrant -0.0207*** -0.0134*** 0.0273*** 0.0061  0.0028* -0.0017 0.0119*** 0.0459*** 

 (0.0033) (0.0019) (0.0042) (0.0042)  (0.0015) (0.0011) (0.0018) (0.0059) 

Spouse employed -0.0508 -0.0212 -0.0910 -0.0040  -0.0061 -0.0168 -0.0622 -0.0961 

 (0.0022) (0.0012) (0.0031) (0.0029)  (0.0012) (0.0012) (0.0060) (0.0118) 

AGE < 25 Omitted group  

          

AGE_25_34 -0.0389 -0.0155 -0.0696 -0.0949  -0.0015 0.0005 -0.0108 0.0296 

 (0.0065) (0.0037) (0.0046) (0.0044)  (0.0032) (0.0030) (0.0016) (0.0097) 

AGE_35_44 -0.0433 -0.0073 -0.1615 -0.1219  0.0012 0.0032 -0.0127 0.0767 

 (0.0067) (0.0040) (0.0045) (0.0044)  (0.0034) (0.0031) (0.0017) (0.0101) 

AGE_45_54 -0.0390 0.0133 -0.2145 -0.0840  0.0021 0.0063 -0.0160 0.1688 

 (0.0065) (0.0046) (0.0042) (0.0049)  (0.0034) (0.0035) (0.0013) (0.0105) 

AGE_55_59 -0.0371 0.0543 -0.2307 -0.0073  0.0029 0.0154 -0.0172 0.2756 

 (0.0067) (0.0076) (0.0063) (0.0102)  (0.0041) (0.0060) (0.0011) (0.0156) 

Less than secondary Omitted group  

          

Secondary -0.0959 -0.0244 -0.0573 -0.1381  -0.0098 -0.0025 -0.0114 -0.1610 

 (0.0028) (0.0017) (0.0042) (0.0038)  (0.0011) (0.0009) (0.0012) (0.0049) 

Some college -0.1712 -0.0451 -0.2954 -0.3018  -0.0147 -0.0094 -0.0149 -0.2256 

 (0.0024) (0.0015) (0.0036) (0.0025)  (0.0010) (0.0009) (0.0011) (0.0050) 

Bachelor -0.1552 -0.0439 -0.2908 -0.2733  -0.0180 -0.0118 -0.0150 -0.2439 

 (0.0039) (0.0022) (0.0061) (0.0050)  (0.0010) (0.0009) (0.0011) (0.0048) 

English -0.0325 -0.0036 -0.0865 -0.0115  0.0012 -0.0012 0.0035 -0.0780 

 (0.0049) (0.0030) (0.0059) (0.0067)  (0.0013) (0.0010) (0.0013) (0.0055) 

Afrikaans -0.0419 -0.0044 -0.1412 0.0727  0.0021 -0.0012 0.0034 -0.0158 
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Table 2.5: Multinomial Logit Regression - Marginal Effects - Continued  

 

 (0.0065) (0.0039) (0.0074) (0.0088)  (0.0014) (0.0012) (0.0015) (0.0061) 

Kids_0_6 -0.0019 -0.0053 0.0387 0.0284  0.0007 0.0016 0.0028 0.0567 

 (0.0031) (0.0016) (0.0040) (0.0037)  (0.0020) (0.0015) (0.0020) (0.0076) 

Kids_7_17 -0.0101 -0.0037 0.0036 0.0153  -0.0005 -0.0013 -0.0004 0.0680 

 (0.0025) (0.0013) (0.0033) (0.0032)  (0.0019) (0.0015) (0.0019) (0.0076) 

Disabled 0.0148 0.0707 0.0321 0.0165  0.0164 0.0669 0.0142 0.0751 

 (0.0038) (0.0028) (0.0049) (0.0047)  (0.0047) (0.0070) (0.0052) (0.0170) 

Unemployment rate 0.5936 0.2019 0.2807 0.3018  0.0002 -0.0037 0.0096 0.1524 

 (0.0083) (0.0042) (0.0109) (0.0100)  (0.0054) (0.0041) (0.0056) (0.0217) 

Urban 0.0357 -0.0160 0.1621 -0.1993  0.0069 0.0036 -0.0013 -0.2103 

 (0.0024) (0.0014) (0.0030) (0.0030)  (0.0015) (0.0011) (0.0021) (0.0078) 

Observations 148084 148084 148084 148084  49925 49925 49925 49925 

Pseudo R-squared 0.0996 0.101  0.0664 0.0750 

LR chi2 22,116 32,817   1,306 5,604 

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 'Unemployed' indicates not employed and looking for work, and 'out of labor force' 

represents not employed and not looking for work.  
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Table 2.6: Multinomial Logit Regression (Migration Duration) - Marginal Effects 

Dependent variable: y = 1 if employed (basis outcome), y = 2 if unemployed, and y = 3 if out of labor force   

 Black  White 

  Men Women   Men Women 

Variable Unemployed OLF Unemployed OLF   Unemployed OLF Unemployed OLF 

Migrate in 92 -0.0156** -0.0164*** 0.0248*** -0.0088  0.0003 -0.0014 0.0107** 0.0207 

 (0.0075) (0.0038) (0.0096) (0.0096)  (0.0039) (0.0027) (0.0052) (0.0155) 

Migrate in 93 -0.0139** -0.0079** 0.0207** -0.0108  -0.0073*** -0.0008 -0.0044 0.0223 

 (0.0071) (0.0040) (0.0089) (0.0091)  (0.0028) (0.0026) (0.0034) (0.0142) 

Migrate in 94 -0.0036 -0.0071* 0.0403*** -0.0070  -0.0010 -0.0024 0.0037 0.0112 

 (0.0071) (0.0041) (0.0088) (0.0089)  (0.0030) (0.0021) (0.0036) (0.0123) 

Migrate in 95 -0.0254*** -0.0115*** 0.0256*** 0.0162*  0.0008 -0.0018 0.0101*** 0.0570*** 

 (0.0065) (0.0037) (0.0082) (0.0085)  (0.0028) (0.0019) (0.0035) (0.0112) 

Migrate in 96 -0.0413*** -0.0221*** 0.0257*** 0.0314***  0.0117*** -0.0015 0.0256*** 0.0808*** 

 (0.0062) (0.0033) (0.0082) (0.0084)  (0.0030) (0.0017) (0.0036) (0.0100) 

Spouse employed -0.0509 -0.0212 -0.0909 -0.0041  -0.0058 -0.0168 -0.0605 -0.0961 

 (0.0022) (0.0012) (0.0031) (0.0029)  (0.0012) (0.0012) (0.0059) (0.0118) 

AGE < 25 Omitted group 

          

AGE_25_34 -0.0396 -0.0157 -0.0695 -0.0940  -0.0007 0.0005 -0.0098 0.0331 

 (0.0065) (0.0036) (0.0046) (0.0044)  (0.0032) (0.0030) (0.0016) (0.0098) 

AGE_35_44 -0.0443 -0.0076 -0.1613 -0.1208  0.0023 0.0032 -0.0115 0.0812 

 (0.0067) (0.0040) (0.0045) (0.0044)  (0.0034) (0.0031) (0.0017) (0.0102) 

AGE_45_54 -0.0399 0.0129 -0.2143 -0.0828  0.0034 0.0063 -0.0152 0.1735 

 (0.0065) (0.0046) (0.0042) (0.0050)  (0.0035) (0.0036) (0.0013) (0.0106) 

AGE_55_59 -0.0379 0.0537 -0.2306 -0.0060  0.0043 0.0154 -0.0168 0.2806 

 (0.0066) (0.0075) (0.0063) (0.0102)  (0.0043) (0.0060) (0.0012) (0.0156) 

Less than secondary Omitted group 

          

Secondary -0.0958 -0.0244 -0.0574 -0.1383  -0.0096 -0.0025 -0.0111 -0.1609 

 (0.0028) (0.0017) (0.0042) (0.0038)  (0.0011) (0.0009) (0.0012) (0.0049) 

Some college -0.1711 -0.0451 -0.2955 -0.3018  -0.0144 -0.0094 -0.0147 -0.2255 

 (0.0024) (0.0015) (0.0036) (0.0025)  (0.0010) (0.0009) (0.0011) (0.0050) 
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Table 2.6: Multinomial Logit Regression (Migration Duration) - Marginal Effects - Continued 

Bachelor -0.1552 -0.0438 -0.2910 -0.2734  -0.0177 -0.0118 -0.0148 -0.2439 

 (0.0039) (0.0022) (0.0061) (0.0050)  (0.0010) (0.0009) (0.0011) (0.0048) 

English -0.0324 -0.0035 -0.0866 -0.0118  0.0012 -0.0012 0.0034 -0.0782 

 (0.0049) (0.0030) (0.0059) (0.0067)  (0.0013) (0.0010) (0.0013) (0.0055) 

Afrikaan -0.0417 -0.0042 -0.1412 0.0724  0.0020 -0.0012 0.0032 -0.0161 

 (0.0065) (0.0039) (0.0074) (0.0088)  (0.0014) (0.0012) (0.0014) (0.0061) 

Kids_0_6 -0.0018 -0.0053 0.0387 0.0284  0.0008 0.0016 0.0029 0.0574 

 (0.0031) (0.0016) (0.0040) (0.0037)  (0.0020) (0.0015) (0.0020) (0.0076) 

Kids_7_17 -0.0104 -0.0037 0.0036 0.0156  -0.0004 -0.0013 -0.0003 0.0689 

 (0.0025) (0.0013) (0.0033) (0.0032)  (0.0019) (0.0015) (0.0019) (0.0076) 

Disabled 0.0148 0.0706 0.0320 0.0165  0.0162 0.0669 0.0142 0.0751 

 (0.0038) (0.0028) (0.0049) (0.0047)  (0.0047) (0.0070) (0.0052) (0.0171) 

Unemployment rate 0.5931 0.2015 0.2811 0.3030  0.0002 -0.0037 0.0096 0.1533 

 (0.0083) (0.0042) (0.0109) (0.0100)  (0.0054) (0.0041) (0.0056) (0.0217) 

Urban 0.0354 -0.0161 0.1621 -0.1987  0.0069 0.0036 -0.0012 -0.2103 

 (0.0024) (0.0014) (0.0030) (0.0030)  (0.0015) (0.0011) (0.0020) (0.0078) 

Observations 148084 148084 148084 148084  49925 49925 49925 49925 

Pseudo R-squared 0.0997 0.101  0.0676 0.0760 

LR chi2 22,148 32,847   1,330 5,681 

Note: Standard errors in parentheses. 'Unemployed' indicates not employed and looking for work, and 'out of labor force' represents not employed and not 

looking for work.  
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Table 3.1: Disability Questionnaire from the 1984 SIPP 

Sensory disability 

Does … have any difficulty seeing words and letters in ordinary newspaper print even when wearing glasses or contact lenses if … usually wears them? 

Does … have any difficulty hearing what is said in a normal conversation with another person? 

Does … have any trouble having his/her speech understood? 

Physical disability 

Does … have any difficulty lifting and carrying something as heavy as 10 lbs., such as a full bag of groceries? 

Does … have any difficulty walking for a quarter of a mile - about 3 city blocks? 

Does … have any difficulty walking up a flight of stairs without resting? 

Activity limitation: ADL (activities of daily living) 

Does … need help from others in looking after personal need such as dressing, undressing, eating or personal hygiene? 

Does … have any difficulty getting around inside the house by yourself? 

Does … have any difficulty getting into and out of bed by yourself? 

Activity limitation: IADL (instrumental activities of daily living) 

Does … have any difficulty getting around outside the house by yourself? 

Because of your health, does … need help to do light housework such as washing dishes, straightening up, or light cleaning?  

Does … need help to prepare meals for yourself? 

Note: SIPP data have included additional questions relevant to personal health status as they come to more recent data. Hence we should be based on the 

questions in the 1984 SIPP to compare the results across different time points.  
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Table 3.2: Summary Statistics for Variables in Employment Participation Equations 

  Non-disabled Disabled 

Variables 1984 1990 1996 2001   1984 1990 1996 2001 

Employed 0.766 0.836 0.852 0.819  0.556 0.530 0.437 0.411 

 (0.0038) (0.0033) (0.0026) (0.0031)  (0.012) (0.012) (0.011) (0.012) 

Experience 16.55 16.80 18.44 19.03  27.20 26.07 27.79 27.98 

 (0.11) (0.10) (0.085) (0.095)  (0.31) (0.30) (0.25) (0.28) 

Experience squared 4.255 4.191 4.724 5.048  9.103 8.329 9.060 9.136 

 (0.046) (0.043) (0.035) (0.040)  (0.16) (0.15) (0.13) (0.14) 

HS dropouts 0.157 0.141 0.122 0.120  0.394 0.309 0.284 0.235 

 (0.0033) (0.0031) (0.0024) (0.0026)  (0.012) (0.011) (0.0098) (0.010) 

High school 0.371 0.355 0.339 0.331  0.355 0.376 0.367 0.383 

 (0.0043) (0.0043) (0.0035) (0.0037)  (0.011) (0.012) (0.010) (0.012) 

Some college 0.241 0.245 0.297 0.295  0.153 0.185 0.251 0.275 

 (0.0038) (0.0039) (0.0034) (0.0036)  (0.0086) (0.0095) (0.0094) (0.011) 

College 0.231 0.259 0.242 0.254  0.0973 0.130 0.0981 0.107 

 (0.0038) (0.0039) (0.0032) (0.0034)  (0.0071) (0.0083) (0.0065) (0.0075) 

White 0.871 0.850 0.844 0.828  0.856 0.835 0.801 0.793 

 (0.0030) (0.0032) (0.0027) (0.0030)  (0.0084) (0.0091) (0.0087) (0.0098) 

Nonwage 1.071 1.377 1.369 1.593  3.001 4.168 5.809 6.932 

 (0.034) (0.048) (0.037) (0.046)  (0.12) (0.19) (0.20) (0.40) 

Marital 1 0.186 0.211 0.225 0.200  0.151 0.164 0.136 0.120 

 (0.0035) (0.0037) (0.0031) (0.0032)  (0.0086) (0.0091) (0.0075) (0.0079) 

Marital 2 0.179 0.126 0.119 0.121  0.163 0.109 0.0815 0.0816 

 (0.0034) (0.0030) (0.0024) (0.0026)  (0.0089) (0.0077) (0.0060) (0.0066) 

Marital 3 0.133 0.159 0.167 0.159  0.178 0.183 0.197 0.212 

 (0.0030) (0.0033) (0.0027) (0.0029)  (0.0092) (0.0095) (0.0087) (0.0099) 

Marital 4 0.106 0.0761 0.0740 0.0822  0.223 0.160 0.153 0.124 

 (0.0028) (0.0024) (0.0019) (0.0022)  (0.0100) (0.0090) (0.0078) (0.0080) 

Marital 5 0.0847 0.0762 0.0810 0.0848  0.0461 0.0487 0.0460 0.0575 

 (0.0025) (0.0024) (0.0020) (0.0022)  (0.0050) (0.0053) (0.0046) (0.0056) 

Marital 6 0.311 0.352 0.334 0.354  0.239 0.335 0.386 0.404 

 (0.0042) (0.0043) (0.0035) (0.0038)  (0.010) (0.012) (0.011) (0.012) 

H Excellent 0.381 0.392 0.382 0.373  0.109 0.101 0.0597 0.0610 
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Table 3.2: Summary Statistics for Variables in Employment Participation Equations - Continued 

 (0.0044) (0.0044) (0.0036) (0.0038)  (0.0075) (0.0074) (0.0052) (0.0058) 

H Very good 0.288 0.348 0.364 0.352  0.151 0.166 0.128 0.124 

 (0.0041) (0.0043) (0.0035) (0.0038)  (0.0086) (0.0091) (0.0073) (0.0080) 

H Good 0.200 0.217 0.215 0.231  0.263 0.299 0.259 0.263 

 (0.0036) (0.0037) (0.0030) (0.0033)  (0.011) (0.011) (0.0095) (0.011) 

H Fair 0.0399 0.0381 0.0339 0.0368  0.258 0.261 0.292 0.305 

 (0.0018) (0.0017) (0.0013) (0.0015)  (0.011) (0.011) (0.0099) (0.011) 

H poor 0.00387 0.00441 0.00537 0.00703  0.219 0.173 0.260 0.248 

 (0.00056) (0.00059) (0.00054) (0.00066)  (0.0099) (0.0093) (0.0096) (0.010) 

Observations 12,391 12,473 18,448 15,941   1,737 1,664 2,110 1,704 

Note: standard deviation in the parenthesis.   
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Table 3.3: Summary Statistics for Variables in Wage Equations 

  Non-disabled Disabled 

Variables 1984 1990 1996 2001   1984 1990 1996 2001 

Hourly wages 10.62 13.21 17.93 21.41  9.971 12.28 15.56 19.36 

 (0.074) (0.088) (0.14) (0.19)  (0.19) (0.28) (0.36) (0.77) 

Log of hourly wages 2.302 2.496 2.720 2.877  2.264 2.430 2.629 2.763 

 (0.0056) (0.0055) (0.0050) (0.0056)  (0.017) (0.019) (0.020) (0.025) 

Experience 16.61 17.13 18.66 19.28  24.85 23.96 25.38 26.41 

 (0.12) (0.11) (0.087) (0.099)  (0.40) (0.38) (0.37) (0.43) 

Experience squared 4.150 4.163 4.682 5.008  7.736 7.038 7.680 8.262 

 (0.050) (0.045) (0.037) (0.042)  (0.20) (0.19) (0.18) (0.21) 

HS dropouts 0.139 0.125 0.105 0.103  0.306 0.234 0.167 0.167 

 (0.0036) (0.0032) (0.0024) (0.0027)  (0.015) (0.014) (0.012) (0.014) 

High school 0.370 0.357 0.338 0.321  0.387 0.374 0.393 0.353 

 (0.0050) (0.0047) (0.0038) (0.0041)  (0.016) (0.016) (0.016) (0.018) 

Some college 0.242 0.241 0.299 0.303  0.182 0.224 0.302 0.320 

 (0.0044) (0.0042) (0.0037) (0.0040)  (0.012) (0.014) (0.015) (0.018) 

College 0.248 0.278 0.258 0.273  0.125 0.168 0.139 0.160 

 (0.0044) (0.0044) (0.0035) (0.0039)  (0.011) (0.013) (0.011) (0.014) 

Union 0.240 0.198 0.160 0.145  0.303 0.252 0.193 0.207 

 (0.0044) (0.0039) (0.0029) (0.0031)  (0.015) (0.015) (0.013) (0.015) 

White 0.887 0.861 0.859 0.847  0.893 0.900 0.869 0.847 

 (0.0032) (0.0034) (0.0028) (0.0032)  (0.0099) (0.010) (0.011) (0.014) 

Part time 0.0496 0.0743 0.192 0.190  0.0850 0.0839 0.280 0.316 

 (0.0022) (0.0026) (0.0031) (0.0034)  (0.0090) (0.0093) (0.015) (0.018) 

Professional 0.234 0.249 0.257 0.278  0.154 0.188 0.169 0.210 

 (0.0043) (0.0042) (0.0035) (0.0039)  (0.012) (0.013) (0.012) (0.015) 

Clerical 0.202 0.205 0.199 0.201  0.140 0.147 0.187 0.164 

 (0.0041) (0.0040) (0.0032) (0.0035)  (0.011) (0.012) (0.013) (0.014) 

Service 0.0986 0.104 0.106 0.114  0.101 0.109 0.114 0.136 

 (0.0031) (0.0030) (0.0025) (0.0028)  (0.0097) (0.010) (0.010) (0.013) 
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Table 3.3: Summary Statistics for Variables in Wage Equations - Continued 

Skilled 0.208 0.190 0.188 0.175  0.262 0.221 0.218 0.184 

 (0.0042) (0.0038) (0.0031) (0.0033)  (0.014) (0.014) (0.014) (0.015) 

Semi-skilled 0.165 0.159 0.156 0.137  0.231 0.217 0.210 0.204 

 (0.0038) (0.0036) (0.0029) (0.0030)  (0.014) (0.014) (0.013) (0.015) 

Labored 0.0928 0.0938 0.0952 0.0941  0.112 0.118 0.102 0.101 

 (0.0030) (0.0029) (0.0023) (0.0026)  (0.010) (0.011) (0.0100) (0.011) 

Farm 0.0198 0.0228 0.0255 0.0249  0.0332 0.0283 0.0217 0.0171 

 (0.0014) (0.0015) (0.0013) (0.0014)  (0.0058) (0.0056) (0.0048) (0.0049) 

Mining 0.0140 0.00921 0.00871 0.00804  0.0176 0.0181 0.0152 0.00857 

 (0.0012) (0.00094) (0.00074) (0.00078)  (0.0042) (0.0045) (0.0040) (0.0035) 

Construction 0.0875 0.0919 0.0941 0.103  0.0850 0.0952 0.0889 0.109 

 (0.0029) (0.0028) (0.0023) (0.0027)  (0.0090) (0.0099) (0.0094) (0.012) 

Manufacture 0.283 0.251 0.230 0.195  0.374 0.297 0.286 0.241 

 (0.0046) (0.0042) (0.0034) (0.0035)  (0.016) (0.015) (0.015) (0.016) 

Whole 0.0589 0.0559 0.0570 0.0509  0.0446 0.0465 0.0466 0.0371 

 (0.0024) (0.0023) (0.0018) (0.0019)  (0.0066) (0.0071) (0.0069) (0.0072) 

Retail 0.141 0.138 0.145 0.150  0.116 0.137 0.118 0.130 

 (0.0036) (0.0034) (0.0028) (0.0031)  (0.010) (0.012) (0.011) (0.013) 

Finance 0.0439 0.0458 0.0419 0.0467  0.0290 0.0306 0.0293 0.0343 

 (0.0021) (0.0020) (0.0016) (0.0018)  (0.0054) (0.0058) (0.0056) (0.0069) 

Utility 0.0425 0.0381 0.0343 0.0332  0.0456 0.0340 0.0434 0.0129 

 (0.0021) (0.0019) (0.0015) (0.0016)  (0.0067) (0.0061) (0.0067) (0.0043) 

Transportation 0.0591 0.0687 0.0613 0.0607  0.0622 0.0714 0.0824 0.0729 

 (0.0024) (0.0025) (0.0019) (0.0021)  (0.0078) (0.0087) (0.0091) (0.0098) 

Service 0.187 0.215 0.232 0.258  0.140 0.189 0.208 0.269 

 (0.0040) (0.0040) (0.0034) (0.0038)  (0.011) (0.013) (0.013) (0.017) 

Government 0.0633 0.0633 0.0682 0.0692  0.0528 0.0522 0.0564 0.0686 

 (0.0025) (0.0024) (0.0020) (0.0022)  (0.0072) (0.0075) (0.0076) (0.0096) 

H Excellent 0.422 0.396 0.384 0.387  0.149 0.145 0.110 0.111 

 (0.0051) (0.0048) (0.0039) (0.0043)  (0.011) (0.012) (0.010) (0.012) 

H Very good 0.322 0.357 0.378 0.364  0.226 0.249 0.217 0.217 
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Table 3.3: Summary Statistics for Variables in Wage Equations - Continued 

 (0.0048) (0.0047) (0.0039) (0.0042)  (0.013) (0.015) (0.014) (0.016) 

H Good 0.213 0.213 0.210 0.221  0.326 0.363 0.350 0.364 

 (0.0042) (0.0040) (0.0032) (0.0036)  (0.015) (0.016) (0.016) (0.018) 

H Fair 0.0364 0.0324 0.0257 0.0259  0.230 0.178 0.257 0.236 

 (0.0019) (0.0017) (0.0013) (0.0014)  (0.014) (0.013) (0.014) (0.016) 

H poor 0.00211 0.00182 0.00216 0.00214  0.0684 0.0646 0.0662 0.0714 

 (0.00047) (0.00042) (0.00037) (0.00040)  (0.0081) (0.0083) (0.0082) (0.0097) 

Observations 9,489 10,424 15,724 13,054  965 882 922 700 

Note: standard deviation in the parenthesis.   
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Table 3.4: Probit Regressions 

Dependent variable: Dummy = 1 if a person is in the employment participation 

  Non-disabled Disabled 

Variables 1984 1990 1996 2001   1984 1990 1996 2001 

Experience 0.0455*** 0.0804*** 0.0714*** 0.0676***  0.0210* 0.0573*** 0.0261** 0.0112 

 (0.0045) (0.0045) (0.0040) (0.0041)  (0.013) (0.013) (0.012) (0.013) 

Experience squared -0.0925*** -0.180*** -0.154*** -0.139***  -0.0515** -0.139*** -0.0654*** -0.0158 

 (0.010) (0.011) (0.0094) (0.0096)  (0.025) (0.026) (0.024) (0.027) 

HS dropouts -0.151*** -0.270*** -0.341*** -0.193***  -0.295*** -0.0511 -0.485*** -0.192** 

 (0.039) (0.042) (0.037) (0.039)  (0.083) (0.088) (0.083) (0.094) 

Some college 0.00222 -0.0193 0.0215 0.153***  0.176 0.235** 0.0892 0.259*** 

 (0.036) (0.038) (0.031) (0.032)  (0.11) (0.10) (0.082) (0.088) 

College 0.0725* 0.235*** 0.226*** 0.237***  0.209 0.368*** 0.280** 0.455*** 

 (0.038) (0.041) (0.037) (0.036)  (0.14) (0.12) (0.12) (0.13) 

White 0.219*** 0.213*** 0.325*** 0.356***  0.274*** 0.380*** 0.428*** 0.224** 

 (0.038) (0.038) (0.031) (0.031)  (0.10) (0.099) (0.083) (0.088) 

Nonwage -0.0609*** -0.0427*** -0.0629*** -0.0490***  -0.116*** -0.0597*** -0.0609*** -0.0566*** 

 (0.0034) (0.0022) (0.0024) (0.0020)  (0.0084) (0.0045) (0.0046) (0.0045) 

Marital 1 0.568*** 0.127** 0.0206 0.0330  0.180 -0.0572 0.0961 -0.125 

 (0.051) (0.059) (0.052) (0.053)  (0.13) (0.15) (0.14) (0.16) 

Marital 3 0.519*** 0.131** 0.0720 0.0460  0.186 0.115 0.180 -0.0280 

 (0.056) (0.063) (0.056) (0.056)  (0.13) (0.15) (0.14) (0.15) 

Marital 4 -0.161*** -0.155** -0.145** -0.264***  0.0794 0.0578 0.117 -0.203 

 (0.054) (0.072) (0.063) (0.061)  (0.13) (0.16) (0.15) (0.16) 

Marital 5 -0.240*** -0.468*** -0.529*** -0.428***  -0.678*** -0.729*** -0.142 -0.427** 

 (0.059) (0.068) (0.059) (0.060)  (0.19) (0.20) (0.19) (0.19) 

Marital 6 -0.112*** -0.288*** -0.419*** -0.354***  -0.531*** -0.619*** -0.489*** -0.555*** 

 (0.042) (0.053) (0.047) (0.047)  (0.12) (0.13) (0.13) (0.13) 

H Excellent 0.881*** 0.122*** 0.0958*** 0.265***  0.0628 0.144 0.404*** 0.348** 

 (0.034) (0.040) (0.034) (0.034)  (0.13) (0.13) (0.15) (0.16) 

H Very good 0.859*** 0.128*** 0.191*** 0.177***  0.367*** 0.434*** 0.266** 0.291** 
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Table 3.4: Probit Regressions - Continued 

 (0.036) (0.040) (0.034) (0.033)  (0.12) (0.11) (0.11) (0.12) 

H Fair 0.378*** -0.291*** -0.536*** -0.503***  -0.367*** -0.574*** -0.438*** -0.570*** 

 (0.066) (0.071) (0.061) (0.061)  (0.094) (0.093) (0.081) (0.089) 

H Poor -0.300 -1.181*** -1.310*** -1.319***  -1.222*** -1.104*** -1.303*** -1.325*** 

 (0.19) (0.19) (0.14) (0.14)  (0.11) (0.11) (0.098) (0.11) 

Constant -0.318*** 0.394*** 0.502*** 0.187***  0.598*** 0.0923 0.234 0.355 

 (0.069) (0.079) (0.070) (0.070)  (0.21) (0.22) (0.21) (0.22) 

          

Observations 12,391 12,473 18,448 15,941  1,737 1,664 2,110 1,704 

Log likelihood -5646 -4769 -6433 -6393  -817.6 -804.7 -991.4 -836.6 

LR chi2 2198 1606 2579 2296  751.3 691.4 908.6 634.5 

Pseudo R-squared 0.163 0.144 0.167 0.152   0.315 0.301 0.314 0.275 

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 
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Table 3.5: Selectivity Corrected Wage Equations 

Dependent variable: log of hourly wage rate 

  Non-disabled Disabled 

Variables 1984 1990 1996 2001  1984 1990 1996 2001 

Experience 0.0418*** 0.0360*** 0.0316*** 0.0345***   0.0331*** 0.0320*** 0.0245*** 0.0174** 

 (0.0016) (0.0020) (0.0018) (0.0020)  (0.0047) (0.0058) (0.0068) (0.0086) 

Experience squared -0.0691*** -0.0568*** -0.0498*** -0.0611***  -0.0494*** -0.0481*** -0.0338** -0.0253 

 (0.0037) (0.0046) (0.0042) (0.0046)  (0.0096) (0.012) (0.014) (0.017) 

HS dropouts -0.113*** -0.122*** -0.137*** -0.109***  -0.128*** -0.118*** -0.0593 -0.147** 

 (0.014) (0.015) (0.016) (0.018)  (0.034) (0.040) (0.052) (0.068) 

Some college 0.0768*** 0.0635*** 0.0907*** 0.113***  0.0828** 0.140*** 0.100** 0.0183 

 (0.012) (0.012) (0.011) (0.013)  (0.040) (0.041) (0.043) (0.057) 

College 0.287*** 0.298*** 0.349*** 0.394***  0.185*** 0.298*** 0.277*** 0.392*** 

 (0.014) (0.014) (0.014) (0.015)  (0.055) (0.054) (0.064) (0.086) 

Union 0.163*** 0.212*** 0.192*** 0.172***  0.213*** 0.252*** 0.238*** 0.318*** 

 (0.011) (0.011) (0.012) (0.014)  (0.031) (0.036) (0.046) (0.059) 

White 0.127*** 0.115*** 0.0741*** 0.0953***  0.0953** 0.0638 0.0274 0.0843 

 (0.014) (0.013) (0.013) (0.014)  (0.044) (0.051) (0.053) (0.064) 

Part time -0.140*** -0.105*** -0.0428*** -0.0232*  -0.165*** -0.111* -0.0591 -0.0754 

 (0.020) (0.017) (0.011) (0.013)  (0.049) (0.057) (0.039) (0.050) 

Professional 0.336*** 0.347*** 0.347*** 0.327***  0.335*** 0.406*** 0.390*** 0.185** 

 (0.019) (0.018) (0.017) (0.019)  (0.063) (0.065) (0.074) (0.092) 

Clerical 0.170*** 0.182*** 0.163*** 0.165***  0.154*** 0.270*** 0.178*** 0.0191 

 (0.018) (0.017) (0.017) (0.019)  (0.059) (0.061) (0.069) (0.085) 

Skilled 0.149*** 0.174*** 0.174*** 0.131***  0.182*** 0.220*** 0.225*** -0.0281 

 (0.019) (0.018) (0.018) (0.020)  (0.054) (0.060) (0.069) (0.089) 

Semi-skilled 0.0361* -0.00496 0.0508*** 0.00116  -0.0238 0.0163 -0.00175 -0.110 

 (0.020) (0.019) (0.019) (0.021)  (0.056) (0.061) (0.070) (0.087) 

Labored -0.0181 -0.0312 -0.00489 -0.0104  -0.0501 -0.0230 0.0202 -0.184* 

 (0.021) (0.021) (0.020) (0.023)  (0.063) (0.067) (0.079) (0.100) 

Mining 0.376*** 0.319*** 0.287*** 0.220***  0.585*** 0.470*** 0.216 0.181 
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Table 3.5: Selectivity Corrected Wage Equations - Continued 

 (0.049) (0.053) (0.053) (0.062)  (0.13) (0.14) (0.18) (0.30) 

Construction 0.289*** 0.256*** 0.197*** 0.190***  0.332*** 0.370*** 0.135 -0.0506 

 (0.035) (0.033) (0.030) (0.035)  (0.089) (0.10) (0.13) (0.19) 

Manufacture 0.321*** 0.330*** 0.242*** 0.195***  0.402*** 0.361*** 0.225* 0.0318 

 (0.034) (0.031) (0.028) (0.034)  (0.081) (0.097) (0.12) (0.18) 

Whole 0.250*** 0.244*** 0.232*** 0.184***  0.372*** 0.343*** 0.163 -0.0734 

 (0.037) (0.035) (0.032) (0.039)  (0.100) (0.11) (0.14) (0.21) 

Retail 0.115*** 0.119*** 0.0480* 0.000413  0.133 0.151 -0.0268 -0.196 

 (0.034) (0.032) (0.029) (0.035)  (0.086) (0.10) (0.12) (0.19) 

Finance 0.311*** 0.333*** 0.286*** 0.207***  0.325*** 0.295** 0.305** -0.0189 

 (0.039) (0.036) (0.034) (0.040)  (0.11) (0.13) (0.15) (0.22) 

Utility 0.358*** 0.351*** 0.289*** 0.251***  0.326*** 0.397*** 0.329** -0.0832 

 (0.039) (0.037) (0.036) (0.042)  (0.099) (0.12) (0.14) (0.27) 

Transportation 0.312*** 0.258*** 0.235*** 0.177***  0.361*** 0.407*** 0.225* -0.0805 

 (0.037) (0.034) (0.032) (0.038)  (0.094) (0.11) (0.13) (0.20) 

Service 0.102*** 0.153*** 0.118*** 0.0683**  0.180** 0.141 -0.00132 -0.192 

 (0.034) (0.032) (0.029) (0.034)  (0.086) (0.099) (0.12) (0.19) 

Government 0.226*** 0.289*** 0.261*** 0.181***  0.198** 0.409*** 0.190 -0.0269 

 (0.037) (0.035) (0.032) (0.038)  (0.098) (0.11) (0.14) (0.20) 

H Excellent 0.0602*** 0.0724*** 0.0913*** 0.0591***  0.0563 0.0954** 0.130** 0.137* 

 (0.016) (0.012) (0.012) (0.014)  (0.043) (0.046) (0.061) (0.079) 

H Very good 0.0464*** 0.0410*** 0.0517*** 0.0305**  0.0554 0.0870** 0.0442 0.149** 

 (0.016) (0.012) (0.012) (0.013)  (0.037) (0.039) (0.048) (0.062) 

H Fair -0.0462* -0.0676*** -0.0541* -0.0654**  -0.0729* -0.0722 -0.103** -0.00582 

 (0.025) (0.026) (0.029) (0.033)  (0.038) (0.046) (0.047) (0.066) 

H Poor -0.00158 -0.0526 -0.0373 -0.105  -0.0822 -0.0691 -0.336*** -0.0977 

 (0.095) (0.10) (0.094) (0.11)  (0.065) (0.069) (0.090) (0.11) 

Inverse Mill's ratio -0.00945 -0.0157 -0.0270 -0.00664  -0.134*** 0.0207 -0.00905 -0.0882 

 (0.028) (0.037) (0.036) (0.037)  (0.045) (0.042) (0.059) (0.072) 

Constant 1.257*** 1.472*** 1.788*** 1.982***  1.340*** 1.355*** 1.898*** 2.466*** 

 (0.048) (0.045) (0.042) (0.050)  (0.12) (0.14) (0.16) (0.23) 
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Table 3.5: Selectivity Corrected Wage Equations - Continued 

Observations 9,489 10,424 15,724 13,054  965 882 922 700 

Log likelihood -5192 -5978 -12200 -10583  -490.2 -491.5 -676.5 -595.7 

F test 237.4 258.4 235.8 186.1  22.90 22.85 12.97 9.067 

Adj R-squared 0.411 0.409 0.295 0.284   0.389 0.410 0.267 0.244 

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 
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Table 3.6: Decomposition of Employment and Wage Differentials 
 

  1984 1990 1996 2001 

Employment differentials 

Employment - non-disabled 0.766 0.836 0.852 0.819 

Employment - disabled 0.556 0.53 0.437 0.411 

Employment differential 0.2079 0.3018 0.4134 0.4057 

         

Decomposition of employment differentials 

Explained differential 0.1428 (0.0155) 0.1524 (0.0124) 0.2691 (0.0131) 0.2616 (0.0124) 

Unexplained differential 0.0651 (0.0179) 0.1494 (0.0161) 0.1442 (0.0156) 0.1441 (0.0153) 

         

Wage differentials 

Hourly wage - non-disabled $10.62 $13.21 $17.93 $21.41 

Hourly wage - disabled $9.97 $12.28 $15.56 $19.36 

Wage Differential  $0.65 $0.93 $2.37 $2.05 

         

Decomposition of wage differentials 

Log Wage Differential 0.0373 0.0657 0.0910 0.1141 

Explained differential 0.0001 (0.0149) 0.0100 (0.0126) 0.0520 (0.0139) 0.0619 (0.0157) 

Unexplained differential 0.0372 (0.0172) 0.0557 (0.0170) 0.0390 (0.0198) 0.0522 (0.0234) 

         

Components of the explained wage differentials 

Experience -0.0970 (0.0066) -0.0826 (0.0056) -0.0628 (0.0051) -0.0471 (0.0053) 

Education  0.0587 (0.0051) 0.0472 (0.0050) 0.0501 (0.0051) 0.0494 (0.0064) 

Occupations 0.0270 (0.0041) 0.0272 (0.0044) 0.0243 (0.0041) 0.0272 (0.0051) 

Industry -0.0136 (0.0037) -0.0036 (0.0034) -0.0089 (0.0032) -0.0028 (0.0034) 

Health conditions 0.0299 (0.0101) 0.0357 (0.0085) 0.0483 (0.0102) 0.0418 (0.0121) 

Others -0.0060 (0.0032) -0.0150 (0.0039) -0.0033 (0.0033) -0.0077 (0.0037) 

Lambda 0.0011 (0.0039) 0.0012 (0.0049) 0.0043 (0.0067) 0.0012 (0.0086) 

         

Decomposition of wage differentials without controlling for occupation and industry 
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Table 3.6: Decomposition of Employment and Wage Differentials - Continued 

Explained differential -0.0071 (0.0125) 0.0039 (0.0145) 0.0581 (0.0138) 0.0582 (0.0149) 

Unexplained differential 0.0444 (0.0166) 0.0618 (0.0176) 0.0329 (0.0236) 0.0559 (0.0275) 

Note: Standard errors are in parentheses; Standard errors are bootstrap estimates from 200 replications. 
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Table 3.7: Decomposition of Employment and Wage Differentials: Percentage Changes 

  1984 1990 1996 2001 

     

Employment differential 0.2079 0.3018 0.4134 0.4057 

Explained differential 0.142(69%) 0.152 (50%) 0.269 (65%) 0.261 (64%) 

Unexplained differential 0.065 (31%) 0.149 (50%) 0.144 (35%) 0.144 (36%) 

     

Log Wage Differential 0.0373 0.0657 0.0910 0.1141 

Explained differential 0.000 (0%) 0.010 (15%) 0.052 (57%) 0.0619 (54%) 

Unexplained differential 0.037 (100%) 0.055 (85%) 0.039 (43%) 0.0521 (46%) 

Total Differential 

     

Decomposition of wage differentials without controlling for occupation and industry 

Explained differential -0.0071 (-19%) 0.0039 (6%) 0.0581 (64%) 0.0582 (51%) 

Unexplained differential 0.0444 (119%) 0.0618 (94%) 0.0329 (36%) 0.0559 (49%) 
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APPENDIX C: VARIABLE NAMES AND DEFINITIONS 

Appendix C1 

Variable Definitions 

Employed Indicating those working for pay 

Unemployed Indicating those who are looking for work among not employed 

Out of labor force Indicating those who are not looking for work among not employed 

Migrate Dummy variable equal to 1 if family migrants, 0 else 

Migrate in 1996 Dummy variable equal to 1 if migrated into current areas in 1996, 0 else 

Migrate in 1995 Dummy variable equal to 1 if migrated into current areas in 1995, 0 else 

Migrate in 1994 Dummy variable equal to 1 if migrated into current areas in 1994, 0 else 

Migrate in 1993 Dummy variable equal to 1 if migrated into current areas in 1993, 0 else 

Migrate in 1992 Dummy variable equal to 1 if migrated into current areas in 1992, 0 else 

Age Age 

Schooling Years of schooling 

Less than secondary Less than high school 

Secondary High school graduates 

Some college More than high school degree, but less than 4 year college degree 

Bachelor 4 year college degree or above 

English Dummy variable equal to 1 if English is either first or second language 

Afrikaans Dummy variable equal to 1 if Afrikaans is either first or second language 

Disabled Dummy variable equal to 1 if disabled 

Urban Reside in urban areas 

Spouse employed Dummy variable equal to 1 if spouse employed 

Kids_0_6 Presence of kids between 0 and 6 

Kids_7_17 Presence of kids between 7 and 17 

Number of kids Number of kids under 18 

Crime rate Number of per capita crimes at previous locations (magisterial district basis) 

Crime * Kids Interaction between regional crime rates and existence of kids under 18 

Unemployment rates Unemployment rates at current locations (magisterial district basis) 
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Appendix C2 

Variables Definitions 

Dependent variables 

Log of hourly wages  Monthly earned income divided by (usual hours worked per week)*4 

Employment participation Dummy variable equal to 1 if individual has a positive hourly wage, 0 else 

Human capital variables 

Experience Potential labor market experience (age - years of education - 5) 

Exp squared Experience squared / 100 

HS dropouts High school dropouts 

High School High school graduates (omitted group) 

Some College More than high school degree, but less than 4 year college degree 

College  4 year college degree or above 

Occupation variables 

Clerical Clerical occupations 

Professional Professional / managerial occupations 

Service Service occupations (omitted group) 

Skilled Technical occupations 

Semi-skilled Operative occupations 

Labored Laborer 

Industry variables 

Farm Agriculture, forestry, and fisheries  (omitted group) 

Mining Mining 

Construction Contruction 

Manufacture Manufacturing 

Whole Wholesale trade 

Retail Retail trade 

Finance Finance, insurance, and real estate 

Utility Public utility 

Transportation Transportation, communications, and other public utilities 

Service Services 

Government Public administration 

Self-reported health status 

H Excellent Excellent health status 

H Very good Very good health status 

H Good Good health status (omitted group) 

H Fair Fair health status 

H Bad Bad health status 

Exclusion restrictions 

Nonwage Monthly unearned income / 100 

Marital 1 Married, kids under age 18, and positive spouse earnings 

Marital 2 Married, kids under age 18, and no spouse earnings 

Marital 3 Married, no kids under age 18, and positive spouse earnings (omitted group) 

Marital 4 Married, no kids under age 18, and no spouse earnings 

Marital 5 Single with kids under age 18 

Marital 6 Single without kids under age 18 
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Appendix C2 - Continued 

Other variables 

White Dummy variable denoting ethnic group, equals 1 if white 

Union Dummy variable denoting union members, equals 1 if union member 

Part-time 

Dummy variable denoting part-time workers, equals 1 if work hours per week 

is less than 35 



113 

 

REFERENCES 

 

1. Baker, M., M. Stabile and C. Deri (2001): “What Do Self-reported Objective Measures of 

Health Measure?,” NBER Working Paper 8419. 

2. Baldwin, Marjorie and William G. Johnson (1992): “Estimating the Employment Effects of 

Wage Discrimination,” Review of Economics and Statistics, 74(3): 446 – 455. 

3. Baldwin, Marjorie and William G. Johnson (1994): “Labor Market Discrimination against 

Men with Disabilities,” Journal of Human Resources, 29(1): 1 – 29. 

4. Baldwin, Marjorie and William G. Johnson (2000): “Labor Market Discrimination against 

Men with Disabilities in the Year of the ADA,” Southern Economic Journal, 66(3): 548 – 

566. 

5. Bartel, Ann P. (1979): “The Migration Decision: What Role Does Job Mobility Play?,” 

American Economic Review, 69(5): 775 – 786. 

6. Borjas, George J. (1987): “Self-Selection and the Earnings of Immigrants,” American 

Economic Review, 77: 531 – 553.  

7. Borjas, George J. (1999): “The Economic Analysis of Immigration,” Handbook of Labor 

Economics, Volume 3A, edited by Orley Ashenfelter and David Card.  

8. Borjas, George J., Stephen G. Bronars, and Stephen J. Trejo (1992): “Self-Selection and 

Internal Migration in the United States,” Journal of Urban Economics, 32: 159 – 185. 

9. Bound, John (1991): “Self-reported versus Objective Measures of Health in Retirement 

Models,” Journal of Human Resources, 26(1), 106 – 138. 

10. Boyle, Paul, Thomas J. Cooke, Keith Halfacree, and Darren Smith (1999): “Intergrating GB 

and US Census Microdata for Studying the Impact of Family Migration on Partnered 



114 

 

 

Women‟s Labour Market Status,” International Journal of Population Geography, 5: 157 – 

178. 

11. Boyle, Paul, Thomas J. Cooke, Keith Halfacree, and Darren Smith (2001): “A Cross-National 

Comparison of The Impact of Family Migration on Women‟s Employment Status,” 

Demography, 38(2): 201 – 213.  

12. Boyle, Paul, Thomas J. Cooke, Keith Halfacree, and Darren Smith (2002): “A Cross-National 

Study of the Effects of Family Migration on Women‟s Labour Market Status: Some 

Difficulties with Integrating Microdata from Two Censuses,” Journal of the Royal Statistical 

Society A, 165: 465 – 480.  

13. Case, Anne and Motohiro Yogo (1999): “Does School Quality Matter? Returns to Education 

and the Characteristics of Schools in South Africa” NBER Working Paper 7399. 

14. Chiquiar, Daniel and Gordon H. Hanson (2005): “International Migration, Self-Selection, and 

the Distribution of Wages: Evidence from Mexico and the United States,” Journal of 

Political Economy, 113(2): 239 – 280. 

15. Chiswick, Barry R. (1999): “Are Immigrants Favorably Self-Selected?,” American Economic 

Review, Papers and Proceedings 89: 181 – 185. 

16. Cobb-Clark, Deborah A. (1983): “Immigrant Selectivity and Wages: the Evidence for 

Women,” American Economic Review, 89(4): 986 – 993. 

17. Cooke, Thomas J. and Adrian J. Bailey (1996): “Family Migration and the Employment of 

Married Women and Men,” Economic Geography, 72(1): 38 – 48.  

18. Currie, Janet (1999), “Health, health insurance, and the labor market,” Handbook of Labor 

Economics, Volume 3, Edited by O. Ashenfelter and D. Card.  



115 

 

 

19. Cutler, David M., Mary Beth Landrum, and Kate A. Stewart (2006): “How Do the Better 

Educated Do It? Socioeconomic Status and the Ability to Cope with Underlying 

Impairment,” NBER Working Paper 12040.  

20. Dahl, Gordon B. (2002): “Mobility and the Return to Education: Testing a Roy Model with 

Multiple Markets,” Econometrica, 70(6): 2367 – 2420. 

21. DaVanzo, Julie and James Hosek (1981): “Does Migration Increase Wage Rates? – An 

Analysis of Alternative Techniques for Measuring Wage Gains to Migration.” Rand Note N-

1582-NICHD, Santa Monica California, Rand Corporation.  

22. DeLeire, Thomas (2000): “The Wage and Employment Effects of the Americans with 

Disabilities Act,” Journal of Human Resources, 35(4): 693 – 715. 

23. DeLeire, Thomas (2001): “Changes in Wage Discrimination against People with Disabilities: 

1984-93,” Journal of Human Resources, 36(1): 144 – 158. 

24. Devillanova, Carlo (2004): “Interregional migration and Labor Market Imbalances,” Journal 

of Population Economics, 17: 229 – 247. 

25. Duncan, Otis D. and Beverly Duncan (1955): “A Methodological Analysis of Segregation 

Indexes,” American Sociological Review, 10(2): 210 – 217. 

26. Ermisch, John F. and Robert E. Wright (1994): “Interpretation of negative sample selection 

effects in wage offer equations,” Applied Economics Letters, 1: 187 – 189. 

27. Even, William E. and David A. MacPherson (1990): “Plant Size and The Decline of 

Unionism,” Economics Letters, 32: 393 – 398. 

28. Fenwick, Rudy and Robert N. Parker (1983): “The Pareto Curve and Its Utility for Open-

Ended Income Distributions in Survey Research,” Social Forces, 61(3): 872 – 885. 



116 

 

 

29. Gabriel, Paul E. and Susanne Schmitz (1995): “Favorable Self-Selection and the Internal 

Migration of Young White Males in the United States,” Journal of Human Resources, 30: 

460 – 471. 

30. Greenwood, Michael J. (1975): “Research on Internal Migration in the United States: A 

Survey,” Journal of Economic Literature, 13: 397 – 433.  

31. Heckman, James J. (1979): “Sample Selection Bias as A Specification Error,” Econometrica, 

47: 153 – 161. 

32. Henson, Mary F. (1967): “Trends in Income of Families and Persons in the United States: 

1947 to 1960,” U.S. Bureau of Census, Technical Paper No. 14. Washington: GPO. 

33. Higgs, Robert (1980): “Competition and Coercion: Blacks in the American Economy, 1865-

1914,” University of Chicago Press. 

34. Hunt, Gary L. and Richard E. Mueller (2004): “North American Migration: Returns to Skill, 

Border Effects, and Mobility Costs,” Review of Economics and Statistics, 86(4): 988 – 1007. 

35. Jones, Melanie K. (2005): “Disability and the Labour Market: A Review of the Empirical 

Evidence,” WELMERC Discussion Paper Series, vol. 2005 – 04. 

36. Jones, Melanie K., Paul L. Latreille, and Peter J. Sloane (2006): “Disability, Gender, and the 

British Labour Market,” Oxford Economic Paper, 58: 407 – 449. 

37. Keswell, Malcolm and Laura Poswell (2004): “Returns to Education in South Africa: A 

Retrospective Sensitivity Analysis of the Available Evidence,” South African Journal of 

Economics, 72(4): 834 – 860. 

38. Kidd, Michael P., Peter J. Sloane, and Ivan Ferko (2000): “Disability and the Labour Market: 

an Analysis of British Males,” Journal of Health Economics, 19: 961 – 981.  



117 

 

 

39. Kok, Pieter, Derik Gelderblom, John O. Oucho, and Johan Van Zyl (2006): “Migration in 

South Africa and Southern Africa: Dynamics and Determinants,” Human Sciences Research 

Council Press (South Africa).  

40. Kok, Pieter, Michael O‟Donovan, Oumar Bouare, and Johan Van Zyl (2003): “Post-

Apartheid Patterns of Internal Migration in South Africa,” Research Report, Human Sciences 

Research Council (South Africa). 

41. Kruse, Douglas and Lisa Schur (2003): “Employment of People with Disabilities Following 

the ADA,” Industrial Relations, 42: 31 – 64.  

42. Lee, SeongWoo and Curtis C. Roseman (1999): “Migration Determinants and Employment 

Consequences of White and Black Families, 1985 – 1990,” Economic Geography, 75(1): 109 

– 133. 

43. Madden, David (2004): “Labour Market Discrimination on the Basis of Health: An 

Application to UK Data,” Applied Economics, 36: 421 – 442.  

44. Mincer, Jacob (1978): “Family Migration Decisions,” Journal of Political Economy, 86(5): 

749 – 773. 

45. Moon, Sangho and Jaeun Shin (2006): “The Effect of the Americans with Disabilities Act on 

Economic Well-being of Men with Disabilities,” Health Policy, 76: 266 – 276. 

46. Mullahy, J. and J. Sindelar (1992), “Effects of Alcohol on Labor Market Success: Income, 

Earnings, Labor Supply and Occupation,” Alcohol Health and Research World 16: 134 – 139. 

47. Nakosteen, Robert A. and Michael Zimmer (1980): “Migration and Income: The Question of 

Self-Selection,” Southern Economic Journal, 46: 840 – 851. 

48. Neuman, Shoshana and Ronald L. Oaxaca (2004): “Wage Decomposition with Selectivity-

Corrected Wage Equations: A Methodological Note,” Journal of Economic Inequality, 2(1): 3 

– 10. 



118 

 

 

49. Nivalainen, Satu (2004): “Determinants of Family Migration: Short Moves vs. Long Moves,” 

Journal of Population Economics, 17:157 – 175. 

50. Oaxaca, Ronald L. (1973): “Male-Female Wage Differentials in Urban Labor Markets,” 

International Economic Review, 9: 693 – 709. 

51. Oaxaca, Ronald L. and Michael Ransom (1994): “On Discrimination and the Decomposition 

of Wage Differentials,” Journal of Econometrics, 61: 5 – 21.  

52. Oaxaca, Ronald L. and Michael Ransom (1999): “Identification in Detailed Wage 

Decompositions,” Review of Economics and Statistics, 81(1): 154 – 157.  

53. Oaxaca, Ronald L. and Michael Ransom (2005): “Intrafirm Mobility and Sex Differences in 

Pay,” Industrial and Labor Relation Review, 61: 5 – 21. 

54. Pencavel, John (1986), “Labor Supply of Men: a Survey,” Handbook of Labor Economics, 

Volume I, Edited by O. Ashenfelter and R. Layard.  

55. Plane, David A. (1993): “Demographic Influences on Migration,” Regional Studies, 27: 375 – 

383. 

56. Polachek, Solomon W. and Francis W. Horvath (1977): “A Life Cycle Approach to 

Migration: Analysis of the Perspicacious Peregrinator,” in Ehrenberg, R. G. (ed.), Research in 

Labor Economics, 103 – 149. 

57. Posel, Dorrit and Daniela Casale (2003): “What Has Been Happening to Internal Labour 

Migration in South Africa, 1993-1999?,” South African Journal of Economics, 71(3): 455 – 

479. 

58. Posel, Dorrit, James A. Fairburn, Frances Lund (2006): “Labour Migration and Households: 

A Reconsideration of the Effects of the Social Pension on Labour Supply in South Africa,” 

Economic Modelling, 23: 836 – 853. 



119 

 

 

59. Regan, Tracy L. and Ronald L. Oaxaca (forthcoming): “Work Experience as a Source of 

Specification Error in Earnings Models: Implications for Gender Wage Decompositions,” 

Journal of Population Economics. 

60. Ritsila, Jari and Marko Ovaskainen (2001): “Migration and Regional Centralization of 

Human Capital,” Applied Economics, 33: 317 – 325. 

61. Robinson, Chris and Nigel Tomes (1982): “Self-Selection and Interprovincial Migration in 

Canada,” Canadian Journal of Economics, 15: 474 – 502. 

62. Roy, A. D. (1951): “Some Thoughts on the Distribution of Earnings,” Oxford Economic 

Papers, 3: 135 – 146. 

63. Sandell, Steven H. (1977): “Women and the Economics of Family Migration,” Review of 

Economics and Statistics, 59(4): 406 – 414. 

64. Schumacher, Edward J. and Marjorie L. Baldwin (2000): “The Americans with Disabilities 

Act and the Labor Market Experience of Workers with Disabilities: Evidence from the SIPP,” 

Working Paper 0013, East Carolina University, Department of Economics. 

65. Sibanda, Amson and Tukufu Zuberi (2004): “How Do Migrants Fare in a Post-Apartheid 

South African Labor Market?,” International Migration Review, 38(4): 1462 – 1491. 

66. Sjaastad, Larry A. (1962): “The Costs and Returns of Human Migration,” Journal of Political 

Economy, 94: 80 – 93. 

67. Smits, Jeroen (1999): “Family Migration and the Labour-Force Participation of Married 

Women in the Netherlands, 1977-1996,” International Journal of Population Geography, 5: 

133 – 150.  

68. Wilson, Sven E. (2001): “Work and the Accommodation of Chronic Illness: A Re-

examination of the Health-Labour Supply Relationship,” Applied Economics, 33: 1139 – 

1159. 



120 

 

 

69. Wittenburg, David and Sandi Nelson (2006): “A Guide to Disability Statistics from the 

Survey of Income and Program Participation,” Cornell University. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


