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In this thesis we study the detenninants and the economic effects of labour mobility in 
economic environments characterised by trading frictions, entry costs and credit constraints. 
People move to a different sector, or to a different geographical area, to improve their 
socioeconomic conditions. The focus is on the impact of mobility on inequality, 
unemployment and productivity. 

Chapter 2 describes a framework to analyse the extension of the fonnal sector and income 
dispersion. We borrow a stochastic job matching model and we introduce a stage which 
detennines the size of the modem market. People may choose between a safe return 
(traditional sector) and a higher expected return in a market with imperfect matching (modem 
sector). The participation to a market activity and ex-post match heterogeneity interact and 
affect the productivity as well as the variability of incomes in the economy. 

In chapter 3 we consider the effect of remittances on the unemployment rate of the labour 
exporting country. Remittances have two opposing effects on the labour market. First they 
raise the income of the unemployed members back home. This causes the unemployment rate 
to rise. The second effect is on investment in the source country. Since it is likely that many 
finns in labour exporting countries are credit constrained, remittances available for 
investment will then relax these constraints and increase the level of the capital stock. The 
effect is to reduce the unemployment rate. If the 'investment effect' outweighs the 'search 
income' effect, then remittances will reduce the unemployment rate. The chapter contains also 
an empirical section to support the predictions of the theoretical analysis. 

Chapter 4 builds upon the previous chapter by endogenizing the migration choice. We show 
that if there are no credit constraints in the economy, unemployment is a positive function of 
the proportion of migrants. Remittances increase the unemployment income of stayers and 
this has the effect of decreasing the labour force participation. However, if there are credit 
constraints the relation between unemployment and migration is not obvious and multiple 
equilibria can arise. 
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Definitions 

Chapter 2 

Definitions of variables from chapter 2 follow: 

d = fixed return in the traditional sector 

U E = unmatched entrepreneurs 

UT = unmatched technicians 

0; = propensity to co-operate 

F (0;) = distribution function of co-operation attitudes 

G (s) = distribution function of match productivity 

A = degree of the matching function 

SR = reservation productivity 

qT = arrival rate for technicians 

qE arrival rate for entrepreneurs 

VUE = discounted expected value of a vacancy 

l/uT discounted expected value of unemployment 

VivIE = discounted expected value of a filled vacancy (matched entrepreneur) 

I/;vIT = discounted expected value of employment (matched technician) 

r = interest rate 

p (s) = remuneration to the technician 

y (s) = match productivity 

s = exogenous destruction rate 

b = unemployment income 
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c = cost of posting a vacancy 

D = present discounted value in the traditional sector 

k = entry cost 

K present discounted entry cost 

f3 bargaining power of the technician 

1 - f3 = bargaining power of the entrepreneur 

P R reservation wage 

B = labour market tightness 

ce = E (c ?: CR) = conditional mean of productivity 

Chapter 3 

Definitions of variables from chapter 3 follow: 

P = productivity of the match 

y = output 

6 = depreciation rate 

r = interest rate 

c = recruitment cost 

z = remittance flow 

z = domestic support for unemployed 

z' unemployment income of recipient family 

z average unemployment income 

q (B) arrival rate for firms 

Bq (B) = arrival rate for workers 

w nm = wage for non remittance recipient 

w m wage for remittance recipient 

/\ = exogenous job destruction rate 

F = expected income of a filled vacancy 
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F nrn = expected income of assuming a non remittance recipient 

F rn = expected income of assuming a remittance recipient 

V = expected income of a vacancy 

urn = market value of remittance recipient unemployed 

unrn = market value of non remittance recipient unemployed 

Ern _ market value of remittance recipient employed 

Enrn = market value of non remittance recipient employed 

0:' = proportion of migrants 

f3 = bargaining power of workers 

w expected income 

Chapter 4 

Definitions of variables for chapter 4 follow: 

Ws = high skilled wage at home 

G (m) = congestion costs increasing in m 

m = proportion of migrants 

y = income for high skilled 

x = income for low skilled 

e = weight fur high skilled member of the family 

1 - e weight for low skilled member of the family 

uP = utility of the family 

t = tax rate 

eq (e) = probability for the low skilled unemployed of finding a job 

q (e) = probability for the vacant firm of finding a worker 

T = exogenous remittance transfer 

Wo high skilled wage abroad 

wrn = wage for recipient low skilled unemployed 

w nrn = wage for non recipient low skilled unemployed 

x 



J = matching function 

e = labour market tightness 

k = capital stock 

r = interest rate 

6 = depreciation rate 

we average wage 

11 = expected profits 

T e = expected unemployment income 

d = domestic support 

UmF = utility of remittance recipient family 

unmF utility of non remittance recipient family 

Xl 



Chapter 1 

Introduction 

The decisions to move to a higher rewarding sector, to invest in human capital 

and to work in a particular geographical space, respond to an innate tendency of 

people to improve the socioeconomic conditions for themselves and their families. 

This is the main motivation of mobility, with consequences in terms of allocation 

of resources in the economy under analysis. ·While there has undoubtedly been an 

increase in people's mobility, the overall picture that emerges is not necessarily one 

where everybody benefits from these movements. Labour mobility, both sectorial 

and spatial, can affect the dispersion of incomes with a possible increase in inequal­

ity. Similarly, international geographical mobility can have a detrimental effect on 

natives of the destination country and on people left behind1
. 

This thesis consists of three essays in which we develop the theme of labour 

mobility in economic environments characterised by trading frictions. The different 

models presented are meant to represent different situations in which we apply 

the same economic tool. In a nutshell, the common denominator of the essays 

presented in this thesis is the existence of a choice made by the individuals in an 

environment characterised by imperfections in the search process. It is indeed the 

1 \Vith regard to the recent ED Enlargement, these effects can be particularly relevant. It follows 

the decision of the European Commission to suspend the free movements of workers at least for 

the first 5 years after accession (transitional period). 
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acknowledgement of uncertainty in the trading process that justifies the use of a 

search-matching framework to develop and organize our results on the occupational 

and migration choices of rational economic agents. The search-matching approach 

is a useful tool for discussing many phenomena, in particular labour market issues. 

For a theoretical discussion, please refer to Pissarides (2000). Estimations of the 

empirical matching function include: Blanchard and Diamond (1989), Anderson 

and Burgess (2000), and Pissarides (1986). The approach adopted in this work is 

in line with a series of models, McKenna (1987), Ortega (2000) and Monfort and 

Ottaviano (2002), that use search theory to analyse the impact of labour mobility 

on market activity. 

The supply and demand theoretical framework in a market without frictions is 

not able to take into account important phenomena such as inflows and outflows 

from unemployment, the duration of unemployment and the distribution of wages. 

In our first paper we look at the impact of various policies on labour market par­

ticipation through job creation, and the use of a search matching model helps us in 

understanding the decision of entrepreneurs to open new vacancies. Furthermore, 

we are concerned with the following questions. vVhy do unmatched workers choose 

to remain unemployed? How can apparently similar agents end up with different 

wages? How is the size of the formal market affected? Again we believe that the 

theoretical framework we use can clarify these points (Rogerson et al.,2004). In the 

third and fourth chapter, we look at the impact of remittances and migration on the 

labour market of the sending economy. A search-matching framework can clarify the 

impact of remittances on wages ofrecipient and non recipient workers. In particular, 

we show that the wages of recipients and non recipients are related and that the im­

pact on job creation is ambiguous and depends on the way remittances are used. vVe 

do not model explicitly the saving decisions of recipients because the introduction 

of savings in the standard job search model will make the analysis difficult to treat 

analitically (Maidorn, 2002). vVhile we think this could be an important extension 

of our story, we prefer to keep the analysis as simple as possible. 
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The work is organised around two mam blocks: the determinants of labour 

mobility and its effects in terms of the main economic variables. In particular, we 

emphasize the effects on inequality, unemployment and productivity. In the first 

part of the thesis, we examine the occupational choice of individuals, while chapter 

3 and 4 look at the phenomenon of mobility from a geographical point of view. 

In what follows we briefly summarise the content of each chapter, and we dis­

cuss the contribution of each work to the debate on workers' mobility. A detailed 

survey on the related literature is developed at the beginning of each chapter. The 

contribution of Stephen Drinkwater is in the empirical section in chapter 3, while 

Paul Levine contributes in section 3.3.2 and appendix B.4. 

In chapter 2 we consider the links between size of the formal sector, technology 

and institutions, as well as the role of labour force participation as the driving force 

to account for productivity and income dispersion. Under particular assumptions 

on the returns to scale of the matching technology, the work describes a framework 

to study the inequality between groups of different educational level and the within 

group inequality, namely inequality among individuals of similar educational level. 

The literature on the measurement of inequality in economics has been concen­

trated on inequality of incomes as the primary focus of attention. This is equivalent 

to treating everyone's incomes symmetrically. The famous economist and philoso­

pher Amartya Sen (Sen, 1995) argues that innate differences among individuals play 

a key role in assessing inequality: 

equal incomes can still leave much inequality in our ability to do what 

value doing. A disabled person cannot function in the wayan able­

bodied person can, even if both have exactly the same income. Amartya 

Sen 

vVe are aware there are interpersonal diversities. However, we believe that addressing 

the question of inequality by initially concentrating on income distribution is a 

necessary starting point in every work on inequality. Common sense suggests that 

we concentrate on the most important aspects of diversity, and we think educational 
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level is an easily and observable variable to anchor the discussion. 

'vVe model the decision to invest in training and participate to a market activity 

in the modern sector. In particular, we borrow a stochastic job matching model and 

we introduce a stage which determines the size of the markets in which the agent 

operates. The basic idea is that people may choose between a safe return (private 

project in the traditional sector) and a higher expected return in a market with 

imperfect matching (joint project in the modern sector). 'vVe build our discussion 

around three blocks: 

1. there are frictions in the process of finding a partner; 

2. individuals' occupational choice, which depends on technological and institu­

tional factors, affects the size of the market; 

3. inequality has two components of comparable importance: inequality due to 

differences in fixed individual characteristics and inequality due to "bad luck" 

in the meeting process (Aghion et al., 2002) 

'vVe show that the propensity to enter the formal sector and ex-post match het­

erogeneity interact and affect the productivity as well as the variability of incomes 

in the economy. Individuals choose their occupations depending on their attitudes 

to participate in 

the uncertain (market) activity, which is assumed different among agents and 

economies (cultural differences). Joining the modern sector allows more productive 

projects, but at the same time individuals may not be able to find a suitable partner. 

Moreover, the partnership can collapse and individuals need to engage in a new 

search process. We find that technology and institutions affect the participation in 

the modern sector. Our results depend on the assumption of returns to scale in 

the matching technology. If we assume constant returns to scale in the matching 

technology, a decrease in entry or training costs should be associated with a larger 

modern sector. It should also determine an increase in the average productivity in 

the economy. There are no effects in terms of income dispersion. However, if there 
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are increasing returns to scale, a decrease in entry costs is associated to an increase 

in inequality between traditional and modern sectors and a decrease in inequality 

within the modern sector. Under decreasing returns to scale, we obtain opposite 

results. 

Chapter 3 and 4 focus on the determinants and effects of geographical labour 

mobility. It is a common view that the enlargement of the European Union increases 

labour mobility across borders, and this has led to a renew interest in the welfare 

effects of migration. These considerations develop along different lines. First, the 

flovv of people from poor to prosperous areas affects the utility of natives, namely 

people living in the receiving country. Second, it increases the economic opportuni­

ties of migrants. Third, geographical labour mobility has an impact on people left 

behind. \lVe concentrate on this third point and examine the effects of non economic 

transfers (remittances) to a market activity. In particular, we look at the effects 

of remittances on the labour market of the home economy. Chapter 3 develops the 

analysis assuming an exogenous migration choice. Chapter 4 builds upon the pre­

vious chapter by making international migration endogenous and, once abroad, we 

assume that altruism is the only reason to remit. As Rapoport and Docquier (2004) 

report 

remittances impinge on households decision in terms of labour supply, 

investment, education, migration, occupational choice, fertility with po­

tentially important aggregate effects. 

In spite of the importance of remittances, as revealed by several statistics on 

labour exporting countries, they have received relatively little attention among the­

oretical economists. Official estimates put global remittances at around $80 bn in 

2002 but the total amount, which includes flows through unofficial channels, is far 

greater than this. Even the official level of remittances great exceed the amount re­

ceived in overseas aid by developing country. A series of works have recently focused 

on the implications of remittances, but they mainly emphasise a particular aspect of 

the international transfers. Our works look at different effects of remittances. One 
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of the most obvious effect that migration should have on the labour market in the 

sending economy is that migration should decrease the labour force participation 

by increasing the unemployment income of remittance recipient stayers (Zachariah 

et al., 2001). At the same time, firms in developing countries often cite credit con­

straints as a major obstacle to business. Batra et al. (2002) describe a survey of 

more than 10,000 firms in 80 countries, carried out between late 1999 and mid 2000 

on the types of constraints they faced. From the survey, it appears that 50% of 

firms in all developing regions cited financing as a serious constraints. As is to be 

expected, remittances can relax the credit constraints faced by the firms. 

The basic idea of our work is simple. Remittances from migrants to their families 

have two opposing effects on the labour market of the source country. First they 

raise the income of the unemployed members back home. If we assume that wage 

income is taxed at a higher rate than income received by the unemployed, this 

will reduce the difference between the income of the employed and unemployed in 

the source country. According to standard matching models of unemployment this 

causes the unemployment rate to rise. The second effect is on investment in the 

source country. Since it is likely that many firms in labour exporting countries 

are credit constrained, remittances available for investment will then relax these 

constraints and increase the level of the capital stock. This will have the effect to 

decrease the unemployment rate. If the 'investment effect' outweighs the 'search 

income' effect, then remittances will reduce the unemployment rate. 

In chapter 3 we develop this intuition in a dynamic labour-matching model and 

we present some empirical evidence to support our idea. The relationship between 

remittances and unemployment is tested using data from a panel of developing 

countries. The influence of remittances on investment is also tested econometrically. 

The analysis has been conducted at an aggregate level such as providing an over­

all perspective on the effect of remittances. The empirical analysis suggests that 

remittances have a small negative effect on unemployment, but a positive and sig­

nificant effect on investment, although the effect is not as strong after controlling 
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for endogeneity. 

In chapter 4 we build upon the previous chapter and we endogenise the migra­

tion decision of individuals even if we limit the presence of frictions within a static 

matching framework. Dealing with a static analysis helps us to concentrate on the 

links between migration, remittances and unemployment in the labour exporting 

country. 

vYe model migration as a family choice and we show that repatriated savings 

have an important role in the development process of the labour exporting country. 

Migration decision is taken for the interest of the family. We assume that high skilled 

workers have a higher propensity to migrate. This assumption is coherent with the 

empirical evidence on migration and human capital which shows that individuals 

with a higher educational level are more likely to migrate (Drinkwater, 2003). 

vYe consider an example that shows that if there are no credit constraints in 

the economy, unemployment is a positive function of the proportion of migrants. 

Remittances increase the unemployment income of stayers and this has the effect 

of increasing their reservation wage. However, if there are credit constraints the 

relation between unemployment and migration is not obvious. On the one hand, 

migration increases the outside option for unemployed stayers. On the other hand, 

it relaxes the credit constraints with positive effects on final output and labour 

demand. If firms are not able to expand production at its optimal level, multiple 

equilibria can anse. The presence of multiple equilibria, under credit constraints, is 

explained by the interaction between the search income and the investment effect. 

Unfortunately, equilibria can not be Pareto ranked since credit constraints, wages 

and unemployment rate move in different directions. However, we can say that the 

equilibrium with a higher level of migration is characterized by a higher wage due 

to, both, the release of credit constraints and the increase in unemployment income. 

vYe also show that, contrary to the findings of the brain drain literature, migration of 

high skilled can be beneficial through the release of credit constraints, and increases 

the productivity of the home economy. 
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Chapter 5 contains concluding remarks and outlines future directions of research. 
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Part I 

Labour Mobility and Occupational 

Choice 
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Chapter 2 

Search frictions, entry costs and 

formal markets 

2 .1 Introduction 

The increasing demand in specific abilities represents an important opportunity 

for people to undertake more productive projects. ·While the rise of partnerships 

enhances the exchange of ideas generating opportunities for people to become more 

specialized and productive in ct,;rowing modern sector, there is a concern that certain 

traditional sectors are missing that chance. vVe claim that in a world with friction 

in the agents' search process and heterogeneity in match productivity, the decision 

to work in an informal sector (i.e. home production) or in a formal sector (modern 

labour market) may influence both income dispersion and average productivity ofthe 

economy. vVe refer to the activity in the informal (traditional) sector as an individual 

project, while the activity in the formal (modern) sector (market activity) is a joint 

project combining; a worker and a firm. 

The lovv level of labour force participation in developing countries has attracted 

great attention and created an interesting debate on finding specific policies that may 

rise employment rates. A possible explanation of such limited labour participation 

is perhaps offered by the presence of barriers to entry in the modern sector and 
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individuals perception of uncertainty related to the market activity. Rigidities in 

the market activity are also a deterrent for entering the modern sector. Our model 

can offer a possible explanation of the relatively high proportion of resources trapped 

in the informal sector in developing countries. "While 17 per cent of the labour force 

in OEeD countries "work" in informal activities, this figures more than double in 

developing countries (Ihrig and Moe, 2000) and (Gerxhani, 1999). vVe think that a 

model of job creation within a stochastic matching framework can capture this point 

1. At the same time, this work can relate to a series of issues interesting for developed 

countries. For example it can contribute to the debate on the female employment 

rate in OEeD countries (Garibaldi and vVasmer, 2003). There has been an increasing 

interest in finding specific policies that can have a positive impact on female labour 

market participation. As clarified in Garibaldi and vVasmer (2003), the substitution 

of household production to market production would have a positive impact on, 

both, employment rate and the size of official GDP in OEeD countries. vVe show 

that the reduction of barriers to entry, which often characterizes women participation 

choice, can have a positive impact on the variables of interest. Developments in 

the UK employment rate, accompanied by a relatively stable inactivity rate, have 

also attracted interest on the joint behaviour of unemployment and inactivity rate 

(Brigden and Thomas, 2003). The authors offer an explanation of the joint behaviour 

of unemployment and inactivity rate within a search matching model where wage 

offers made to the unemployed and the inactive are interdependent. This is derived 

from the assumption that inactive (i.e. students) can still find a job even if at 

a lower rate comparea to unemployed. In our model we exclude this possibility 

since our focus is on the impact of various policies/shocks on the participation rate 

and income distribution. Finally, we think this work can also help explaining the 

increase in the formal sector which has characterized some OEeD countries (i.e. 

IThe focus is on job acceptance, namely on which job matches are accepted and which are 

rejected. The introduction of endogenous job destruction could create additional impacts of poli­

cies/shocks on the inactivity rate. At the moment this is not present in our model since we intend 

to focus on the impact of job creation on the participation rate. 
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USA). Reduction in entry costs on one side and better labour market conditions on 

the other, contributed to the rise of the modern (formal) sector. 

To a limited extend (i.e. in case of non-constant returns in the matching tech­

nology) the model looks at the impact of entry barriers and technological progress 

on income dispersion in developed countries. For example, periods of increasing 

returns to college (US and UK of the 1980's) can be explained by labour markets 

characterized by increasing returns in the matching technology and reduction in 

entry barriers. The conventional view is that the increase in inequality is the result 

of technological factors (i.e. increase of the degree of mismatch in the economy) 

and institutional characteristics (i.e. unemployment benefits) 2. Keeping this con­

ventional explanation of inequality, our model focuses on the role of labour force 

participation as the driving force to account for productivity and income dispersion. 

Search-theoretic models can be used to formalize the role of institutional and 

technological factors in the degree of participation to the formal sector. 'vVe consider 

the match between two individuals linked by a buyer and supplier relationship. The 

framevvork allows us to address distribution issues in an economy where individuals 

have the possibility to choose between a traditional and a modern sector. 

'vVe concentrate on the main empirical evidence only to anchor the theoretical 

discussion. This is organized around three trends, dealing respectively with college 

premium, residual and overall inequality. In the past three decades there has been a 

remarkable increase in the overall wage inequality (Gottschalk and Smeeding, 1997); 

returns to college rose very sharply in the US of the 1980's (Bound and Johnso" 

1992) ; and we witnessed an increase in residual inequality, that is inequality which 

is not accounted for by the between groups changes (Rubinstein and Tsiddon, 1999). 

A final piece of evidence we would like to highlight is the diversity of experiences 

in a number of developed countries. For example, Atkinson (1996) comments upon 

2Burgess et al. (1999) offers an alternative explanation of the increase in income dispersion. 

They look at and quantify the impact of labour reallocation on earning dispersion. In particular, 

they investigate the impact, on within-group inequality, of the changing allocation of workers to 

jobs. 
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the changes in the wage structure in US and UK. In contrast, the results for Canada 

are ambiguous (Baker and Solon, 1999) and (Atkinson, 1996). Finally, the Gini 

coefficient for many European countries remained roughly constant or decreased. 

Aghion et al. (1999) argues: "the US and UK are the only countries experiencing 

a large and simultaneous increase in the returns to both experience and education, 

as well as within group inequality". The different experience of many industrialized 

countries should not come as a surprise. The evidence points to institutions as an 

unavoidable factor to anchor the theoretical discussion on income dispersion. 

In our economy, individuals decide to be self-employed in the traditional sec­

tor or they offer their own ability to other individuals with managerial ability (en­

trepreneurs). Similarly, we can think of a worker who decides to work in a traditional 

or in a modern sector. 

The basic idea, which appears in various guises, is that people may choose be­

tween a safe return (private project) and a higher expected return due to the syn­

ergies between the two agents in a market with imperfect matching (joint project). 

Given a distribution of willingness to enter the modern sector, risk-neutral agents 

enter the joint projects' (formal) market until expected returns in the traditional 

and modern sectors are equalized. The corresponding equilibrium is the result of a 

balance of forces that push in different directions. Indeed, institutional and techno­

logical factors such as entry costs, search costs and matching technology affect the 

number of people that decide to enter the market activity with possible effects in 

terms of average productivity and dispersion of projects' values. In order to enter 

the joint projects market, individuals sustain a sunk cost (i.e. training cost). The 

sunk costs may influence the equilibrium outcome since it affects individuals' deci­

sion to enter the risky market. Differently from other papers where individuals can 

choose the side of the market in which they want to operate, we keep it fixed, but we 

allow individuals the choice between operating in a traditional sector with lower but 

safer returns or enter a formal, modern sector and look for a partnership. The main 

idea is that a worker (type t) decides to participate to the trading process until the 
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entrance in the new market fully compensate the opportunity cost of giving a safe 

return up and sustain the sunk cost. In order to concentrate on participation to the 

formal sector, we assume homogeneity and free entry on the demand side. There 

are two key, though reasonable, assumptions which drive the inference of the model. 

The first is "exogenous distributions" reflecting differential willingness to undertake 

a joint project for workers. A higher value of a synthesises a higher propensity to 

enter the formal sector while individuals with a low value of a will always prefer 

the safe job. This reflects in part considerations concerning personal and familiar 

conditions, initial wealth endowments, access to information and location, and ev­

ery other unobserved variables which may affect the choice between the two sectors. 

The second is "skill assignment". "Workers and entrepreneurs (firms) differ in their 

specific ability, but there is no a priori superiority or inferiority among them. Each 

worker and each entrepreneur is endowed with a specific type of knowledge. We can 

imagine that the specific type of knowledge is an expression of individual's primary 

field of expertise (Berliant et a1., 2000). Given agents' heterogeneity, matches have 

different values generating a distribution of individual's incomes3 . 

In terms of the search-matching literature, we review what has been accomplished 

in the standard matching framework and we will add the occupational choice stage 

in a dynamic framework in which individuals in the supply side of the market have 

different propensity to enter the innovative market. Moreover they have to sustain 

entry costs if they decide to enter it. Match destruction is exogenous but stochastic 

and we will show the properties of the model under constant and non constant 

returns to scale in the matching technology. This will allow us to evaluate the impact 

of technology and institutional factors on participation decision, income dispersion 

and average productivity. 

We put together Pissarides' models on labour force participation and on stochas­

tic job matching (Pissarides, 2000) to gain some insights on the size of the formal 

sector in LDC and in OECD countries and on the links between occupational choice 

3It is worth mentioning that individuals are homogeneous in the informal sector, but heteroge­

neous if they decide to undertake the formal activity. 
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and income dispersion. vVe concentrate on the constant returns assumption in the 

matching technology and then show what happens in the case of increasing and 

decreasing returns cases4
. vVe believe the choice of a job matching model repre­

sents a useful way to characterize our two sectors, namely the traditional sector 

(home production) with no frictions and a modern sector (market activity) where 

the search of a partner (i.e. an employer) is required. The market activity is char­

acterized by frictions and rigidities. This is certainly true for explaining different 

phenomena in industrialized countries, where the use of a search-matching approach 

is clearly recognized. Moreover, we think that frictions and rigidities are even more 

important in LDC and for this reason we think the model can offer a unifying frame­

work to analyse formal and informal markets in, both, developing and industrialized 

countries. 

vVe believe, the model has an independent interest as it shows the role of technol­

ogy and institutions in the trade-off between interacting with a partner or giving it 

up and entering the traditional sector 5. The innovative sector requires the affinity 

between partners' skills (exchange of knowledge). In terms of policy recommenda­

tions, agents need incentives to give up a low and safe return and enter the more 

productive market. Finally, the use of a search-matching model offers the possibility 

to study the links between the size of the formal sector and income dispersion, as 

well as average productivity, in the modern sector 6. 

4Several contributions have, in different context, tried to assess the nature of returns to scale 

and it is, at first glance, difficult to have a clear-cut idea of what the returns in matching might 

be. 
5The basic idea is that training costs in the innovative sector are higher than the one individuals 

incur in the traditional sector. 

6 At the moment this is only true in the case of non-constant returns in the matching technology. 

However, by allovving different kind of occupational choice the links can also be analysed in a model 

with constant returns to scale in the matching technology (Fonseca et al., 2001). 
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2.2 The background: Occupational Choice and 

Matching 

As the search theory suggests, if there is friction in the agents' search process, agents 

may not find their most suitable partner. They must spend time and energy to find 

acceptable matches. Individuals may choose between different alternatives: 

1. be in a frictionless market and earn a safe return; 

2. enter the market with friction and being involved in the search process; 

3. choose the side of the market in which they want to operate (i.e. choice 

between enter as an entrepreneur or as a worker). 

In the standard model, infinite living agents start a trading process. They max­

imize their pay-off's under rational expectations given the stochastic process that 

breaks up partnership and the one that leads to the formation of new matches. The 

process that changes the state from unmatched to matched is Poisson with rate that 

depends on the matching technology and the number of agents on both sides of the 

market. The number of traders in the market with friction (i.e. workers) does not 

depend on any ex-ante individuals' choice. There is a given number of workers and 

vacancies form until the expected profits are equal to zero (zero profit condition). 

Endogenous labour participation has been introduced by a series of works which 

highlight the option, for workers, to be in or out the labour force. McKenna (1987) 

models labour force participation in a three states model of matching in a context 

where the productivity is the same in every match. Under the constant returns to 

scale assumption, the size of the labour force does not affect the equilibrium since 

the dimension of the market is not relevant. The variable driving the results is the 

tightness of the market which adjusts according to the free-entry condition. The 

independence of equilibrium values on the number of traders in the constant returns 

case suggests that, under non constant returns in the matching technology, agents' 

occupational choice affects the equilibrium conditions. vVe first keep the assumption 

16 



of constant returns to scale, but we develop the analysis in an economic environment 

where the productivity of the match is stochastic 7 . Then, we extend the analysis to 

the case of non constant returns to scale in the matching technology. 

As in Garibaldi and ·Wasmer (2001), the activity in the traditional sector (home 

production) is an individual project, while the activity in the modern sector (market 

activity) is a joint project combining a technician (worker) and an entrepreneur 

(firm). Compared to their model, where the flows between activity and inactivity are 

driven by individual shocks, in our framework the flows depend on technological and 

institutional factors. Compared to Garibaldi and 'Wasmer theory which builds on, 

both, entry and exit flows from the labour market, we limit the analysis to a theory in 

which individuals decide their participation to the labour market by focusing on job 

creation. Moreover, Garibaldi and 'Wasmer (2001) build on, both, macro factors and 

individual shocks while we look at the impact of macro variables and institutional 

changes on labour force participation. This is in some way restrictive, but our aim is 

to build a theory that analyses labour force participation, productivity and income 

distribution and we think that the focus on job creation can offer useful insights on 

these issues. 

Our work is also similar to Sato (2000) in the way they both show the link 

between the dimension of the market and the outcome in the labour market with 

friction in a world with heterogeneity in the match outcome. However, while Sato's 

focuses on the spatial aspects and investigates the dimension of the city, we look at 

the occupational choice of individuals. Moreover, Sato constructs a search-theoretic 

framework and shows that in the scale efficient case agglomeration economies exists 

and justifies the formation of a city, while we look at the constant returns case and 

compare it with the case of non constant returns in the matching technology. 

Previously, we described a framework where individuals choose between being 

'in' or 'out' of a market with friction. An alternative extension consider an econ­

omy of infinite-living agents in which a new stage is introduced. This approach has 

7Stochastic job matching. 
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been suggested by Fonseca et al. (2001). During this stage agents decide to be 

entrepreneurs or workers on the basis of their expected pay-offs. It is a search equi­

librium model where job creation is done by market participants. In contrast with 

the previous approaches, the occupational choice affects the division of the popula­

tion in these two categories. Clearly, under this new framework, the occupational 

choice affects the equilibrium also under constant returns to scale in the matching 

technology. This model has been developed in a deterministic framework. vVhen 

agents on both sides meet, the productivity of the match is identical. The authors 

show that higher set-up costs discourage 'entrepreneurship' and employment settles 

at a lower level. Now all individuals are involved in the market with friction. The 

main difference with the basic approach is that market participants can choose to 

be in the market as worker or as entrepreneur. 

It is worth noting that other lines of research address the analysis concerning 

individuals' choice to enter the market with friction. vVe are referring to a variety 

of models where the static approach to the matching theory has emerged. Those 

models mainly focus on the trade-off between investing time in education or work 

from the beginning in a low skill sector. They concentrate on a two-periods economy 

with a fixed number of workers. The interactions between agents' participation on 

both side of the market creates an externality that sums to the trading externality 

that characterized search models. Snower (1996), Monfort and Ottaviano (2002) 

show the existence of two reinforcing externalities: a vacancy supply and a training 

externalities in a two-periods model where workers divide into unskilled and skilled. 

At the beginning of the first period each agent decides whether to acquire training 

to enter the market with frictions. On the other side of the market, firms enter 

the innovative sector until the zero-profit condition is satisfied. Since it takes one 

period to acquire a specific skill, each skilled worker works for only one period. This 

means that the aggregate skilled searchers is equal to the number of skilled in the 

economy and the aggregate number of vacancies is equal to the number of jobs. 

The matching technology is static; the number of participants on both side of the 
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market directly affects the probability of matching for both workers and firms. The 

training costs sustained by individuals affects the equilibrium number of matches in 

the economy. All individuals are initially low skill. If they choose to sacrifice a unit 

of their potential working time to enhance their human capital, they become high 

skill and they can compete with other skilled in the "new" sector. The use of the two 

periods model is in same way attractive, describing in an intuitive way the trade-off 

between a lower but safer return (low skilled sector) and a risky investment (high 

skilled sector). However, dealing with a dynamic matching framework allows us 

to answer different questions. Individuals decision to enter the "innovative" sector 

depends on the expected present discounted pay-offs in the two sectors. Variables 

like the interest rate and the duration of unemployment 8 play an important role in 

the analysis we are interested in. Moreover, by dealing with a stochastic framework, 

we can address interesting questions concerning economy's average productivity, 

income dispersion and compare the results with the basic standard model of search 

and matching. 

2.3 The Model 

2.3.1 Matching Framework 

The economy consists of a continuum of infinitely-lived individuals with technical 

ability with mass 'n' and a continuum of entrepreneurs with mass N. vVe call them, 

respectively, type t and type e individuals. Type t individuals are free to work in the 

friction-less world and earn a fixed return d each period or sustain entry (training) 

costs and enter the 'innovative' market. The entrance in the modern (joint project) 

sector requires the search for a partner with a complementary ability (i.e. firm). 

As in the standard labour market search framework, we assume a buyer-supplier 

spublic opinion sees the nature of unemployment explained mainly by outflow variables like 

the duration of unemployment. However, Burgess and Turon (2000) challenge this view and argue 

that unemployment in Britain has been recently driven by inflow shocks. 
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relationship. The firm, type e, buys a service from the 'technician', type t. The 

firm formed by the entrepreneur is a unit of collaboration that can either be filled 

by a type t or be unfilled and thus unproductive. The productivity of the match 

results from the complementarities between the two partners. The allocation of joint 

projects takes place according to a process of search and matching, with the frictions 

summarized in an aggregate matching function: 

where U E are the unmatched entrepreneurs and UT are the unmatched technicians. 

Individuals decide whether to enter the modern sector using their specific ability 

on the basis of their expected pay-offs. Each individual is born with an a and carries 

it for the rest of his life. For matters of simplicity we initially assume a is equal for 

all type e individuals, while a type t's a is critical in the decision whether to enter 

the modern market or the more traditional frictionless market. The main idea is 

that type t individuals have the possibility to choose between two opportunities, be 

technicians and sustain the training cost or be self-employed in the friction-less mar­

ket, while type e individuals (entrepreneurs) can only work in the innovative sector. 

They prefer to wait until there is a profitable opportunity9. This means that the 

steady-state will be characterized by : unmatched technicians, matched technicians, 

self-employed technicians, matched and unmatched managers, idle managers. The 

distribution of a is given by the cumulative distribution function F (a) with support 

in [0; 1] . A part from their propensity to enter the formal market, individuals differ 

in terms of the specific ability in their field (technical or managerial). Given the 

different productivity of the matches, we need to distinguish between meetings and 

matches (only a subset of meetings results in matches). The value of the project 

depends on the complementarity of the partnership. If the productivity of a part­

nership is not good enough, individuals prefer to carryon the searching process. 

This means that the probability for an individual to be matched depends on both 

the contact rate and the productivity of the match. vVe base our analysis on the 

9The value of managers' individual project is equal to zero for everybody. 
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model of Mortensen and Pissarides (1994) and assume ex-post heterogeneity of the 

matches. This kind of models are known in the literature as stochastic job matching 

models. 1o . During the production stage, the partnerships produce 

Y(f)-AY+f 

where A is a scaling factor capturing the overall technology gap between the two 

sectors and y is a productivity value equal for every match. The productivity of 

the match is randomly defined and governed by the distribution function G(f): 

with E known to both partners when they make the contact. They start at some 

randomly drawn productivity f and remain there until match destruction. The 

random variable for productivity (i.e. synergy) in the modern sector is independent 

from the 'cooperation' variable. vVe think this is quite a reasonable assumption since 

the quality of the match depends on the synergies between the two partners (firm 

and worker) and not on the specific quality of each partner. "Two vacant jobs may 

look the same to a worker before he searches the firms offering them; two workers 

may look the same to a firm before it screens them. But when the jobs and workers 

are brought together, one pair may be more productive than the other" (Pissarides, 

2000). During the participation decision, workers do not know their partners and 

the productivity of the match. If lucky they will meet a suitable firm. Firms and 

workers are ex-ante homogeneous in terms of productivity and the propensity to 

enter the modern sector can realistically depend on familiar and social conditions 

exogenous to the analysis 11. 

lOModels of endogenous job destruction and models of stochastic job matching assume the ar­

rival of a negative shock which affects match productivity. In the endogenous destruction case, 

matches start at the highest available technology then, over time, the profitability of the match 

decreases. \iVhen it generates a negative surplus, the match is destroyed. In the stochastic match­

ing framework the shock is at the initial time (i.e. the productivity of a partnership is a drawing 

from a known probability distribution). In two words, endogenous job destruction models focus 

on and endogenize, as the word suggests, the destruction of matches, while stochastic matching 

models focus on job creation since just the profitable meetings end up in matches. 

llThis can be a model of horizontal heterogeneity and not one of vertical heterogeneity. Please 

refer to section 2.1 of this thesis and Marimon-Zilibotti (1997) for further details. 
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The arrival of contacts is governed by a homogeneous matching function of degree 

A. An increase in either U E or UT raises the number of contacts, since the chances 

f d .. S h . h f m(UE'UT) d o a ran om meetmg Improve. uc contacts arnve at t e rate 0 u~ an 

m(u!J~UT) for entrepreneurs and technicians, respectively. The matching function 

is differentiable and increasing in its arguments: 8mt:;J/IT ) > 0; 8m~!J~UT) > 0, 

and 8(mJ;E) < 0 8(mJ:E) > O. 12. If A = 1, the size of the formal sector is not 

relevant (constant returns to scale in the" technology of search") while, if A > 1 (i.e. 

increasing returns to scale) or /\ < 1 the occupational choice affects the equilibrium, 

Given the arrival of contacts, the individual transitions from an unmatched to a 

matched state are: 

and 

qE = [(1- G (cR)) m (r;~ UE)] 

where CR is the reservation productivity for workers (technicians) and entrepreneurs. 

Firstly, we concentrate on the constant returns to scale case. vVe denote the dis­

counted value of a vacancy by VUE' of a filled vacancy by ~VIE' of being an unmatched 

and a matched technician, respectively VUT and ~WT' Then, the value of the match 

for an unmatched technician and entrepreneur depends on the reservation produc­

tivity of the match which affects the average productivity of the economy. \Vith a 

perfect capital market, and in the steady-state, the present-discounted values satis­

fies the following Bellman equations: 

rVMT (c) = P (c) + S [VUT - V MT (E)] (2.1) 

(2.2) 

120n the same side of the market there is a congestion effect (i.e. the contact rate decreases 

with that type's participation), while the two sides of the market are complements. 

22 



rV';V[E (c) = Y (c) - p (c) + S [VUE - ~VfE (C)] (2.3) 

(2.4) 

where y (c) is the match productivity, p (c) is the wage (price of the serVices 

offered by the technician), with b equal to the unemployment income13 , c equal 

to the cost of posting a vacancy and () the labour market tightness. Finally s is 

the exogenous destruction rate for partnerships. The discounted values of being 

unemployed and of a vacancy depend on, VtIr and Vt[E' respectively, that is on the 

expected discounted values in the matched states. 

2.3.2 The Choice of Occupation 

The number of participants to the modern market is endogenously determined. vVe 

assume the agents consume what they produce. The timing of events is as follows. 

First, type t agents choose whether to join the friction market or not, then type 

e individuals decide to open vacancies and finally both side of the markets engage 

in search. As specified in the previous section, VUT is the present discounted value 

of income of an unmatched technician (worker). D is the corresponding present-

13b can have different interpretations in function of the economy we have in mind. Our aim is 

to try to offer a theory which is able to account for the differences in size of the informal and 

formal sectors in developing and developed countries. When we apply the model to a developing 

economy, b is often small if not negative. \v"arld Labour Report (lLO, 2000) claims that most 

of world lacks unemployment insurance. In this sense, we would like to highlight the possible 

positive role of unemployment benefits which can make the participation to the formal sector more 

attractive. In OEeD countries, b clearly represents an income support which offers an income in 

periods of unemployment (unemployment benefits). While b can be interpreted as a policy variable 

in industrialized countries, it can have a wider interpretation in the case of developing countries. 

In particular, it can include the network support offered by relatives and friends to the individual 

that decides to undertake the market activity. As far as the informal sector is concerned, d can 

be interpreted as a benefit that individuals will give up to participate to the formal sector (leisure 

time, flexibility, etc.) 
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discounted value in the traditional sector equal for all type t individuals. It is a 

perfectly competitive sector in which n - T L individuals operate. 

In order to enter the modern market, technicians incur, each period, a sunk cost 

equal to k. They enter the joint projects market until: 

aVUT K> D. (2.5) 

vVhen they enter the modern sector, they accept a match with an entrepreneur 

if the expected return from searching is equal to the expected return of being part 

of the partnership. Since all technicians are alike during search, they will all choose 

the same reservation price. 

The choice of occupation for type t individuals is governed by a reservation value 

a*. This means that the cut-off value of a is equal to 

(2.6) 

Given the c.d.f. of a, F (a), a fraction nF (a*) of type t population produce and 

consume in the frictionless market and a complementary fraction n (1 - F (a)) = T 

are technicians entering the modern sector and looking for ::t partner. As in the 

standard model, entrepreneurs enter the joint projects market until the expected 

payoff is equal to zero (free entry condition). 

Under constant returns to scale in the matching technology, VUT does not depend 

on the number of participants in the market. On the contrary, if we assume scale 

economies or diseconomies in the matching technology, the expected value of being 

unemployed is affected by variations in the reservation productivity. 

2.3.3 Bargaining 

Suppose that type e and type t individuals meet and discover that their partnership 

productivity is A Y+E. 

Initially, we assume that both technicians and entrepreneurs know the value 

24 



of their joint productivity only after the meetingl4 . Given the existence of quasi­

rents determined by search costs in the economy, the "market price" is not unique. 

However, it is most commonly assumed that rents are divided in function of partners' 

bargaining povver 15. 

The value of the project is shared to maximize 

where j3 is the bargaining power of the workers and 1 - j3 the bargaining power 

of the entrepreneurs. To satisfy individual rationality, the share received by each 

partner must exceed the forgone option of continued search. 

The solution to the following maximization problem is the price the worker re­

ceives for his services: 

We obtain 

p(c) = ,6y(c) + (1 j3)PR (2.7) 

where P R is the reservation price that workers (technicians) are willing to accept 16. 

Since the individual 0: does not affect the value of the productivity of the match, all 

individuals are ex-ante homogeneous in terms of productivity17. This means that 

the reservation price will be the same for all. 

(2.8) 

14 A worker with high propensity to enter the formal market can meet an unsuitable partner and 

the productivity of the match can be very low. 

15The match surplus sharing rule has been interpreted as the solution to a strategic bargaining 

game. 

16Please refer to appendix A.I for the derivation. 

17 a is a non-economic variable affecting individuals' decision to participate in the formal market. 

It is the result of individual characteristics as well as personal experience. For this reason it is 

a different one for every agent in the same economy. At the same time, two economies can have 

different distributions of a due to historical facts and different cultural traditions. 
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In fact, once the contact is made, agents observe the productivity of the match 

and decide to trade if V;WT (c) 2: VUT ' 

To obtain the reservation price in function of average productivity, unemploy­

ment income, tightness of the market and partnership destruction rate, we follow 

Pissarides (2000) showing that 8~;T > 0 and that the expected discounted value 

of being unmatched is not related to a specific price. In this case, there exists a 

reservation price that makes the worker indifferent between accepting the match or 

keep searching. ·Workers' reservation price must cover the permanent income of the 

unmatched agent and the sunk cost paid to be in the market. We obtain18 

(2.9) 

where p (ce ) is the conditional mean of the remuneration rate for workers. 

On the other side of the market, entrepreneurs choose the level of standard pro­

ductivity. As shown in Pissarides (2000), if the number of unmatched entrepreneurs 

is allowed to vary optimally when they are deciding whether to accept or reject a 

partner, the reservation productivity for managers is equal to the reservation pro­

ductivity chosen by workers. 19 The marginal worker just covers the cost of his 

services. In order to determine the remuneration for technicians as a function of 

the tightness of the market, productivity and technicians' option value, we need to 

introduce the free entry condition for entrepreneurs. Entrepreneurs (firms) create 

partnerships until the expected profit from a new match covers costs for the average 

relationship. 

18Derivation of (2.9) is given in appendix A.2. 
19From the bargaining stage 

It follows that a worker will accept a job if V;'vly 2:: VUT and firms accept hiring a worker if 

V;'vIE (c) 2:: VUE' that is if V;'vfe (c) :2 O. From the bargaining formula it appears that the relation 

that gives the reservation productivity for v.:orkers V;'vIT (s) = VUT and the one for firms V~'vfe (s) = 0 

are compatible and satisfied for the same reservation productivity cR. 
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In the increasing returns case (A > 1) , the process that changes the state from 

unmatched to matched depends on the size of the market (i.e. number of technicians 

that decide to enter the market with frictions). In this case, we need to express the 

contact rate as: m(U;s;UE) and m(U;s;UE). If the contact rate increases. individuals 
T E • 

wait longer to obtain a better match. If the size of the market increases, the equi-

librium is reached at a higher productivity ,,'lith positive effects in terms of income 

distribution20 and average productivity of the economy. Conversely, in the case of 

decreasing returns (A < 1) individuals are less patient. If the size of the market in­

creases, the equilibrium is reached at a lower reservation productivity, with negative 

effects in terms of income distribution and average productivity. 

2.3.4 Equilibrium 

A steady-state search equilibrium with occupational choice is a tuple rUE, UT , fR, T] 

that satisfies the following conditions 

(i) equilibrium conditions for entrepreneurs: VUE = 0; 

(ii) a reservation rule p* = p (fR) 

(iii) a steady state condition: Pr(f 2': fR) m(UT ; UE) = S (T - UT ) 

(iv) entry condition for technicians: a* = ~;J( 
VTu 

To organize the study of the equilibrium outcomes of the model, it is necessary 

to distinguish between two alternative scenarios, namely constant and non-constant 

returns in the matching technology. As it will become clear in a shortwhile, the 

behaviour of the equilibrium differs from one case to the other and we try to exploit 

such differences to bring about a number of insights on what determining income 

dispersion and average productivity in different economies. The first step of the out­

lined project, namely the characterization of the equilibrium in the case of constant 

returns, is developed in this section. 

The existence of equilibrium in the constant returns to scale is determined by 

20This is true only for the modern economy. Income inequality between modern and traditional 

sector increases due to the increase of average productivity in the modern sector. 
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the solution of the above expressions in terms of 0 , the" tightness" of the market. 

\lVe will first find the locus of pairs (CR and 0 = ~:) which are consistent with 

the optimal" choice" of both technicians and entrepreneurs. From the zero profit 

condition for entrepreneurs, we obtain: 21 Ay + cR = b + 1~f30C 
The partnership creation equation is obtained by plugging the free-entry assump­

tion (i) into the formula expressing the expected profit from a new match: 

~~IE 
c 

\lVe obtain 

(2.10) 

From the bargaining stage, we obtain the wage as a function of f3, b, C and 022 
: 

p (c) = (1 - (3) b + f3 [y (c) + Oc] (2.11) 

Plugging (2.11) into (2.10) we obtain: 

e (r+s)c 
(l-f3)[(Ay+c)-b]-f3cO- (0) ( )=0 

q Pr c > CR 
(2.12) 

The system can be solved in a recursive way. It does not depend on c R since the 

effects of a variation in CR on average productivity offset the one of the variation 

on reservation productivity on the probability of the match. This means that given 

the interest rate and all the other parameters included in the analysis, the creation 

condition can be solved uniquely for O. The steady-state condition (iii) determines 

the number of unmatched technicians (it corresponds to the Beveridge curve). 

21See Appendix A.3 for the derivation. 

22See Appendix AA for the derivation. 
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Finally, once we solve for the equilibrium values of (), the number of participants 

III the market with frictions (i.e. the size of the market) will be a function of the 

parameters of the economy23. 

and 

2.3.5 

a* _ r (K + D) 
AY+cR 

r (K + D) 

b + 1~f3 ()c 

T=n[l-F(a*)] 

Comparative Statics 

Variation in entry costs for workers does not affect the equilibrium values of the 

economy. However, since ~C;; > 0, a decrease in entry costs determines a decrease 

of a* and more technicians enter the modern sector. This will determine an in-

23The equilibrium obtained depends on the assumption that the productivity of the match and 

the participation attitude are independent. We have previously justified this assumption. If, 

instead, we decide to assume ex-ante differences between workers (i.e. vertical heterogeneity and 

different abilities among workers), then the output in the formal sector will be a function of the 

propensity to enter that sector. In particular, individuals with a higher propensity to undertake a 

market activity are also more productive in that sector. This is a model of self-selection and if we 

further assume that firms can discriminate the abilities, we will end up with a fragmented market 

where a vacancy is open for each ability/skill. When opening a new vacancy, the firm specifies the 

skill requirements. In this case: w = w (a) with ~~ ;::: O. The main difference with the previous 

framework is that now individuals and firms are aware of the productivity of their match and only 

individuals with higher ability/skill vvill enter the market activity. In particular, workers will enter 

the modern sector only if 

U(oo);:::D+K 

with 

rU(oo) b+ 1 :,e B(oo)c 

A decrease in entry costs will increase the size of the modern sector and also individuals with lower 

ability will find participation to the formal sector convenient. As a result, the average productivity 

in the modern sector decreases. For more details on segmented markets please refer to Mortensen 

and Pissarides (1999). 
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crease in the dimension of the formal sector with positive effects in terms of average 

productivity of the economy24. 

As clarified in the previous section, entry costs affect the size of the market. 

Under constant returns in the matching technology, average productivity in the 

innovative market does not change. However, the average productivity of the whole 

economy will be positively affected. 

Under constant returns in the matching technology, the dimension of the joint 

projects market is not a variable in the equations defining the equilibrium. The 

"tightness" of the market, B, is determined by profit maximization, so the same equi­

librium conditions of the standard model give the solutions for all the unknowns, 

except for the size of the modern sector. The reservation productivity is not af­

fected by individuals' occupational choice. A decrease in entry costs determines an 

increase in the number of people undertaking the market activity (the cut-off point 

a*decreases). The results are: a higher average income in the economy since more 

individuals choose the modern market characterised by frictions. However, the per­

formance of the modern market is not affected since the reservation productivity is 

independent from the size of the market. 

Similarly, an exogenous increase in technological progress determines an increase 

in the size of the market (i.e. ~~ < 0). The intuition is clear: technological progress 

affects the modern sector. An increase in the productivity in the joint projects sector 

will necessary affect individuals' occupational choice. Under constant returns in the 

matching technology, more individuals enter the formal sector with positive effect in 

terms of average productivity. The average income of the economy increases for two 

reasons: the increase in A and the decision of more individuals to enter the market 

with frictions. However, given the assumption of constant returns, the performance 

24The joint projects (modern sector) are on average more productive than the private projects 

(traditional sector). On the contrary, if there are ex-ante differences between workers, as clarified 

in the previous footnote, the overall effect of entry costs on average productivity is ambiguous. On 

the one hand, the average productivity in the modern sector decreases since less able workers enter 

the market activity. On the other hand more people in general enter the more productive sector. 
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of the modern sector is not affected. 

Finally, the simple theoretical framework suggested in this work, allows us to 

make clear comparisons between two economies with different training and start-up 

costs or different distribution of propensity to undertake a market activity. Assume 

two economies A and B with FA (0;) ::; FE (0;) . Everything else equal, we obtain two 

different cut-off values for 0;. Under constant returns in the matching technology, 

the higher propensity to labour participation of region A does not affect the average 

productivity of the formal sector. However, when the size of the market positively 

affect individuals' contact rates, economy A performs better. Returns to scale in 

the matching technology affect both the expected value of the projects and income 

dispersion of the economy. 

2.3.6 Equilibrium under non-constant returns 

The previous section mainly dealt with the characterization of the steady-state equi­

librium under constant returns in the matching technology. Under non-constant re­

turns in the matching technology, the size of the market affects individuals' choice of 

reservation productivity. In this section, we briefly outline the case of non-constant 

returns and compare it with the one of constant returns to scale in the matching 

technology. 

In our framework, an increase in the number of participants in the market deter­

mines an increase in the labour force participation and this can affect the average 

productivity of the economy. 

In the case of increasing returns, the process that changes the state from un­

matched to matched depends on the size of the market (number of individuals that 

decide to enter the market with frictions). If the contact rate increases, individuals 

wait longer to obtain a better match. Once entry costs decrease, the equilibrium 

is reached at a higher size of the market with positive effects in terms of average 

productivity (conditional mean) of the modern sector. 

The effects on income dispersion are ambiguous: on the one hand, more people 
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enter the formal sector. On the other hand, there is a variation of the range of 

acceptable value in the market activity. In particular, the reservation productivity 

C R increases and the income dispersion in the modern sector decreases, while the 

inequality between modern and traditional sector increases. 

In the case of decreasing returns in the matching technology, an increase in the 

number of participants in the market determines an increase in congestion costs. In 

this case, technicians (workers) wait less to find a suitable partner and a decrease 

in entry costs will have a negative effect on the average productivity (conditional 

mean) of the modern sector. 

Under constant returns, the existence and uniqueness of equilibrium are easy to 

show. In fact, in the case of constant returns, the occupational choice have no effect 

on the equilibrium condition and the stochastic job matching model can be solved 

in a recursive way (Pissarides, 2000). However, under the assumptions of increasing 

and decreasing returns to scale, the existence and uniqueness of the equilibrium need 

to be verified. \eVe outline here a sketch of the proof. We proceed in the following 

steps: 

1. show uniqueness of the equilibrium; 

2. show existence. 

First of all, we are interested in the slope of the Beveridge curve and the one of 

the free-entry curve for a given value of o. If they meet only once, then we can argue 

that if the equilibrium exists then it is unique. Second, we consider the occupational 

choice relation. It compares the expected income for a technicians in the traditional 

and in the modern sector. 

Under non constant returns, the Beveridge curve gives a negative relation be­

tween unemployment and vacancies, as in the standard model of matching. Sim­

ilarly, the steady-state condition gives a positive relation between unemployment 

and vacancies. This guarantees the uniqueness of the equilibrium 25. 

25For example, if we consider the increasing returns case and differentiate the free-entry and the 
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In order to show the existence of the equilibrium, we need to verify that the 

relations which show the expected incomes in the traditional and modern sectors 

meet at least once. The relation that expresses the income in the traditional sector 

is not affected by 00, so it is a horizontal line with intercept given by the opportunity 

cost to enter the modern sector. In the case of increasing returns in the matching 

technology, the expected income in the modern sector is first increasing, since the 

greater number of technicians has a positive effect on the average income, then 

decreasing since the effect of a lower 00 dominates. In this case, the condition for 

the existence is: 

max { 00 VUT } > k + d 

the maximum of the the expected income flow in the modern sector must be 

greater than the income flow in the traditional sector. 

In the case of decreasing returns instead, the condition to be satisfied is different. 

In this case, the net expected income in the modern sector is a decreasing function 

of the number of participants. An equilibrium exists if, for 00 1, the expected 

income flow in the modern sector is greater than the expected income flow in the 

traditional sector: 

VUT > k + d 

2.4 Conclusions 

This work discusses the link between entry barriers and technological progress on one 

side, and the size of the formal (modern) sector on the other, with special emphasis 

given to the differences between developing and developed countries. To a limited 

extend, we also look at the impact on income dispersion. 

steady-state relation we obtain that;%; < 0 in the steady-state relation and 

entry condition. 
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Individuals' decision to participate in the market activity (formal sector) is per 

se relevant. This decision affects the size of the modern (i.e. with friction) sec­

tor. Technological progress and institutions affect the cut-off value for the marginal 

agent, namely the individual that is indifferent between the two sectors. vVhile the 

rise of the modern (formal) sector in OEeD countries enhance the development of 

new ideas, generating better and more productive opportunities, there is a concern 

that individuals in most part of the world are missing that chance. The limited 

amount of resources invested in the formal sector in developing countries can, in 

part, be explained by the presence of high barriers to entry and the imperfections of 

the market activity. Clearly, the decision to enter a market activity can be seen as 

undertaking an investment with a certain margin of uncertainty. Individuals that 

choose to enter the market activity face two main uncertain events: there is a positive 

probability of being unmatched and a positive destruction rate of the project. More­

over, individuals need to find a suitable partner. The effects on average productivity 

and income dispersion naturally follow. The main contribution of this chapter is the 

introduction of a pre-matching stage in a stochastic matching framework. The main 

result, namely the effects of entry barriers and of other macroeconomic variables on 

the size of the formal sector, can be obtained also in a model of deterministic match­

ing. However, we choose a stochastic matching framework since we want to look 

at the impact on income dispersion as well. In particular, we show that, under the 

assumption of non-constant returns in the matching technology, the occupational 

choice also affects the performance of the modern sector. In the case of increasing 

returns in the matching technology, low barriers to entry and low rigidities imply 

a higher average productivity in the modern sector and lower income dispersion 26. 

26?\/farimon and Zilibotti (1997) obtain a similar result by varying the benefits received when un­

employed. In particular, they show that an increase in unemployment income, makes workers wait 

longer to find a good job and the longer searching time has a positive impact on average produc­

tivity and income dispersion. Despite these positive effects, an increase in unemployment benefits 

has a negative impact on unemployment. \Ve show that under increasing returns in the matching 

technology, larger formal markets perform better and an increase in average productivity, as well 
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In general, economies where entry costs are not very high should be characterized 

by a large "modern" sector with effects that depend on the returns to scale in the 

matching technology. vVe think the occupational choice approach, together with a 

stochastic matching framework, represent a valid base to account for the size of the 

formal and informal sectors. It can also offer a starting point for a discussion on, 

both, inequality between groups (i.e. modern and traditional sector) and within 

group inequality (the occupational choice may affect the reservation productivity in 

the modern market). 27 

as a decrease in income dispersion is the result of, both, policy variables like the unemployment 

income and other variables which affect the decision to enter the formal sector (barriers to entry). 

27 At the moment, our results on income dispersion depend on the assumption of non-constant 

returns in the matching technology and on the independence between the distribution of \villingness 

to enter the formal sector and the match productivity distribution. If we allow market participants 

the choice between being a worker or an entrepreneur (Fonseca et al., 2001), we would obtain similar 

results also under constant returns to scale. vVe leave this analysis for future research. 
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Part II 

Labour Mobility and Migration 
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Chapter 3 

The Labour Market Effects of 

Remittances 

3.1 Introduction 

Economic analysis of the effects of remittances has become an important issue re­

cently because of the rapid growth of this form of financial flow. Official estimates 

put global remittances at around $80bn in 2002, but the total amount, which in­

cludes flows through unofficial channels, is thought to be far greater than this. Even 

the official level of remittances greatly exceeds the amount received in overseas aid 

by developing country. Remittances are particularly important to some countries 

with remittances in our sample of 20 lower and middle income countries equal to 

3.5% of GDP. 

The purpose of this paper is to shed light on the relationship between remittances 

from international migration and imperfections in the labour and capital markets of 

the sending countries. Different forces can affect the way labour markets perform, 

especially when migration occurs between countries at different stages of develop­

ment. Migration can affect the labour market of the origin country through at least 

two channels. First, migration opportunities can influence the education decision of 

both migrants and stayers (Stark et al., 1998). Second, when migrants remit part 
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of their earning to their families, they can affect the consumption, investment and 

employment decisions of stayers. The latter is the focus of this paper. 

The basic idea of the paper is that migration opportunities can have two oppos­

ing effects on the source country's labour market. First, remittances from migrants 

to their family raise the income of the unemployed individuals back home. As a 

consequence the outside option for the unemployed improves causing the unemploy­

ment rate to increase. But suppose some remittances are invested. The net effect 

of remittances in the labour market of the home country is then far from obvious. 

In particular, we show that when firms are financially constrained, remittances can 

decrease the unemployment rate in the home labour market 1. 

Firms in developing country often cite credit constraints as a major obstacles 

to business. Batra et al. (2002) describe a survey of more than 10,000 firms in 80 

countries, carried out between late 1999 and mid 2000 on the types of constraints 

they faced. They report "firms in Central and Eastern Europe are most likely to 

identify financing as a serious constraint, followed by those in CIS (former Soviet 

Union) countries, and then those in Africa, South Asia, and Latin America))(p. vi). 

The constraint is particularly important for small and medium size firms. The au­

thors add "It is not surprising that whereas 50 per cent of firms in all developing 

regions cited financing as a serious constraints, only 40 per cent of firms in DECD 

countries found it to be so)). Clearly the lack of funds for investment influences 

the process of economic development, and remittances are a possible way of re­

laxing these constraints. 2 VVe therefore develop a dynamic labour matching model 

1 vVe are aware that unemployment in LDC is not the best measure to take into account the 

employment conditions in these economies. The inactivity rate could offer a better picture of the 

situation. In this chapter we do a partial analysis of the phenomenon and look at the unemployment 

rate keeping the participation decision of individuals as given. In chapter 2 we offered a possible 

analysis of the participation decision to the market activity in developing countries. 

2Foreign direct investment (FDI) is another possible way of relaxing credit constraints. However 

FDI may not necessarily raise capital in the host country. Harrison and MacMillan (2001), using 

firm level data from the Ivory Coast, show that borrowing by foreign firms can have a negative 

effect on the credit constraints of domestic firms. In particular, they show that borrowing by 
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with capital and credit constraints. This gives us a useful theoretical framework to 

discriminate between the 'productive' and 'unproductive' uses of remittances 3. 

The paper is organized in the following way. Section 3.2 provides an overview 

of the existing theoretical and empirical literature on the effects of migration on 

the welfare of stayers. Section 3.3 introduces the basic model in which we explore 

the effect of remittances on labour markets where firms' level of investments is sub-

optimal owing to credit constraints. Section 3.4 provides an empirical analysis of 

the relationship between remittances and unemployment as well as with investment 

and section 3.5 concludes. 

3.2 Related Literature 

large literature has developed in recent years concerning the impact of interna­

tional migration on both the home and host countries. Apart from a few exceptions 

(e.g. Davis and Weinstein, 2002), the general perception is that migration enhances 

the welfare of people living in the host country even if distributional effects can be 

important. For example, Borjas (1995) summarises this literature and reports that 

immigration increases national income but only results in a small negative impact 

on native wages and employment. 

However, the analysis of the effects of migration is far from complete if we do not 

take into account the effects of migration on the home (sending country's) labour 

market. Given that it is often the most skilled individuals who migrate, the most 

obvious effect of migration from Less Developed Countries (LDCs) is that a brain 

foreign firms exacerbates the credit constraints of domestic firms. 

3 As clarified in the first chapter, we do not model the saving and investment decision ofrecipient 

households. This is clearly a limitation of our analysis. Despite this limitation, we think that the 

use of a search-matching model can offer useful insights on the dual role of remittances. Most 

of the theoretical literature reviewed in the following section concentrates only on the positive or 

the negative role of remittances while the evidence generally point to ambiguous effects on the 

performance of the source economy. Our approach takes into account both effects and from this 

respect is in line with the empirical evidence. 

39 



drain could negatively affect the labour market of the labour exporting country, 

although more recent studies argue that the brain drain need not harm LDCs (Stark 

et al., 1997 ; 1998 ; Beine et al., 2001). For the remainder of this section, however, 

we will focus on literature that examines the effects of remittances. 

First we relate our theoretical model to what has been found empirically. Income 

from remittances or from return migrants4 can be spent on durable and non-durable 

goods or can be used in a productive way through direct investment in a project 

or through savings channeled from the banking system. A number of studies have 

examined one or other or both of these two effects. 

Funkhauser (1992) notes that migration and remittances can have two effects on 

participation decisions on the home country's labour market. The loss of the migrant 

worker may mean that other household members, in particular females, enter the 

labour market. However, the receipt of remittances could reduce participation rates 

because of the income effect. He further suggests that high levels of remittance flows 

into local labour markets may increase aggregate demand and hence the demand for 

labour. Using data from El Salvador, he finds that remittances have a negative and 

significant influence on the labour force participation of both males and females. 

However, he finds that the loss of migrants does not have a significant effect on local 

labour markets. For females the positive but small effect of the local labour market 

is enough to outweigh the negative remittance effect, but for males, the negative 

income effect from remittances dominates all other effects. 

Further evidence that remittances act in a similar way to welfare payments is 

provided by Zachariah et al. (2001). They report that the worker-population ra­

tio was 55% amongst non-migrant households in Kerala, India but only 32% in 

households with an emigrant. They suggest that this finding may be caused by 

4 As clarified in Rapoport and Docquier (2004): "At a macro level, there are only minor differ­

ences between remittances stricto sensu and repatriated savings upon return...... . The relevant 

questions are: How much income earned abroad is repatriated? And are the amounts repatriated 

being used for investment or consumption?" Therefore, we use the term "remittances" to cover 

both sources of income. 
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employment seekers from emigrant households being more selective with regards to 

their job match. Furthermore, they report unemployment rates of 21 % and 8% for 

emigrant and non-emigrant households respectively. They conclude their section 

on the effect of migration on employment and unemployment with the comment 

"because unemployed persons belonging to emigrant households enjoy the financial 

support of the emigrant members, they are not in any hurry to get employed" (p. 

55). 

The idea that unemployment benefits act as a safety net for the unemployed 

worker is theoretically explained in Marimon and Zilibotti (1997). They develop 

an equilibrium search matching model with two-sided and ex ante heterogeneity 

to obtain a distribution of match productivities. An increase in unemployment 

benefits acts as a safety net and the unemployed wait longer for better matches. 

They find that in an economy with higher unemployment benefits there will be a 

higher unemployment rate but also a better allocation of skills to jobs. 

Regarding the non-productive versus productive use of remittances, Durand et al. 

(1996) report that 10% of their sample of Mexican migrants to the US who reported 

that they sent remittances or brought savings back with them spent at least some of 

the saved/remitted money (i.e. migradollars) productively. 14% reported that they 

spent some of their migradollars on housing and the remaining 76% reported that 

they spent the migradollars only on consumption. Glytsos (1993) estimates that only 

4% of the estimated 14 billion drachmas sent migrant remittances to Greece in 1971 

was invested in machinery and another 4% was invested in small shops, compared 

with 6.3% on consumption, 22% on housing and 7% on land. Using input-output 

analysis, he estimates that the multiplier effect associated with migrant remittances 

is 1.7 and this is found to vary between industries. The author also estimates the 

potential employment and capital effects of remittances amounted to around 74,000 

new non-agricultural and non-public sector jobs and 8% of installed manufacturing 

capacity. 

Adams (1998) also finds that external remittances have an important impact on 
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the accumulation of rural assets using Pakistani data and argues that the marginal 

propensity to invest transitory income is higher than it is for labour income5 . Rozelle 

et al. (1999) find that remittances help to loosen the constraints on crop production 

in rural China and also stimulate productivity. Furthermore, given that many LDCs 

are likely to face capital and liquidity constraints, these constraints can be eased as 

a result of the savings that are deposited by migrants or their families. Therefore 

despite the fact that only a small proportion of remittances may be invested directly 

by migrants or their families, remittances can be channeled into productive uses by 

the banking system. 

Kule et al. (2002), summarise the results of two surveys carried out in Alba­

nia in 1998. The first of these was completed by around 1500 individuals about 

their migration experience (of whom just under a half had migrated), whilst the 

second contained questions which were directed towards firms. Both of these sur­

veys contained information on remittances. The information provided in the first 

of the surveys suggested that over 50% of the remittance sent to Albania were used 

for consumption, 16% were saved in a bank, 7% were invested both in financial 

institutions and in property, and over 7% invested in business. The survey of firms 

indicates that around 17% of the capital required to establish a business came from 

remittances. This evidence suggests that remittances can been seen as a way to 

overcome credit-constraints in the source economy 6. 

Leon-Ledesma and Piracha (2001) also adopt a positive view of the relation­

ship between remittances and development by modeling the effects of short term 

migration on labour productivity. Remittances can be channeled into investments 

and increase productivity in the home economy. The authors study the impact of 

migration and remittances on the employment performance of Central and Eastern 

ORe also finds that remittances from international migration have a much larger impact on 

the accumulation of physical assets (irrigated and rain-fed land) than remittances from internal 

migration. 

6There is also evidence to indicate that remittances increase human as well as physical capital 

levels (Cox Edwards and Ureta, 2003; Lopez Cordova, 2004). 
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European Countries and claim that the main sources of the migrant' savings from 

overseas are used productively in the home country. 

Of course, the impact of remittances is not confined to the labour market. The 

positive impact on consumption in the source country may increase the dependency 

and also have a negative impact on the income inequality in the home country. 

Furthermore, if the majority of the money that is sent back is spent on goods and 

services, then remittances could cause inflation which could led to excessive wage 

claims. Then, as pointed out in Rapoport and Docquier (2004), the effect of re­

mittances on GDP depends on the assumption made in terms of capital mobility 

and exchange rate regime. In particular, if we assume perfect capital mobility and 

completely flexible exchange rate, then remittances will have an impact only on the 

exchange rate (appreciation), while in the case of a pure fixed exchange rate regime 

there can oe an impact on GDP. International trade theory pointed out a possible 

negative impact of remittances for developing countries. This international trans­

fer can generate appreciation of the currency and deteriorate the terms of trade of 

developing countries. McCormick and Wahba (2000) present a theoretical frame­

work on the impact of remittances on the relative price of non-traded goods (real 

exchange rate and 'Dutch desease' syndrome). International transfers in the form 

of remittances can also have an impact on the growth rate of developing countries. 

A detailed discussion on this point can be found in Rapoport and Docquier (2004). 

Finally, this issue can also be related to the literature that explores the role of 

foreign aid as an instrument for financing investmene. The theoretical literature and 

7Foreign aid and remittances are both redistributive mechanisms which try to decrease the 

drastic income inequality between rich and poor world. Foreign aid can be defined as international 

transfers through loans, grants, goods, etc, either directly from one country to another or indirectly 

through a multilateral assistance agency like the World Bank. Compared to foreign aid, remittances 

are a redistributive force that places money directly in the hands of households. They are individual 

transfers which do not require Government contracts. Our framework can be useful to understand 

the impact of foreign aid on labour markets. This can be certainly the case in economies where 

the Government distributes international money to unemployed (increase in search income) and 

to credit constrained firms (increase in capital and investment). 
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the empirical evidence show as that the links between aid and investments are quite 

complex. On the one hand, foreign aid finances investment in public infrastructure 

which can have a positive effect on private investments (Chatterjee and Turnovsky, 

2002). On the other hand, aid can have an adverse impact on domestic savings 

and investment (Cassen, 1986). Dollar and Easterly (1999), in a study on African 

countries on the links between aid, investment and growth, find that only 8 countries 

show a positive and significant relationship between aid and investment, while there 

is a negative and significant relationship in 12 countries. 

To the best of our knowledge, the literature on matching theory has been silent 

until now on the role of migration opportunities on the labour market performance 

of the home country. In section 3.3 we build on Pissarides' basic model with capi­

tal. Pissarides (2000) assumes perfect capital markets and shows that the standard 

unemployment model is unaffected by the introduction of capital. Firms choose 

the optimal level of investment and the introduction of new savings in the economy 

does not have any effect on the output produced by each firm. The introduction of 

credit constraints generates new effects and creates a link between the literature on 

matching theory and the one that investigates the effects of remittances on labour 

exporting counties. 

3.3 The Model: Remittances with Credit-Constrained 

Firms 

3.3.1 The Basic Model with Capital Stock 

Consider a worker living in a country characterized by unemployment owing to 

search frictions in the labour market. He has the option to migrate and earn a safe 

return abroad which we assume is given. vVe do not model the migration decision of 

individuals and we assume that a fixed proportion of individuals migrate and remit 
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back homes. These savings are used by the return migrant to increase his expected 

lifetime utility in his own country. Alternatively, we can think of a permanent 

migrant who remits his savings to the members of the family that decide to stay in 

the home country9. 

In a world with frictions it takes time to find a job. Trade is a decentralized 

economic activity and coordination failures together with imperfect information are 

essential elements of the trading process. The technology of meeting is summarized 

by a matching function which gives the number of matches in the economy as a 

function of inputs (i.e. the number of buyers and sellers). Matching functions 

reflect the fact that trading partners are not fully informed of each others' existence, 

because of horizontal heterogeneity in location, sectors of activity, type of skills, etc. 

Rationing arises in a world where individuals are imperfectly aware of their economic 

opportunities, from the stochastic nature of the matching process between partners. 

The number of job meetings and matches is synthesized by the following match­

ing function 1o : m(u; v) where u is the unemployment rate and v the vacancy rate. 

This function is assumed increasing in both arguments and concave. For simplicity, 

we assume that the dimension of the market does not affect its performance, namely 

the fUHction is homogeneous of degree one. Under this assumption, the probability 

of finding a match will be a function only of the ratio of unemployment to vacancies 

(i.e. the 'tightness' of the market) e :Y... Given the arrival of contacts, the indi-
u 

vidual transitions from an unmatched to a matched states are q = m(~,v) = q (e) for 

firms and eq (e) for workers, with q'(e) < 0 . 

The model includes Bellman equations for the asset values of vacant and non­

vacant firms, employed and unemployed workers. The firm opens a vacancy, sustains 

SIt is beyond the scope of this paper to model the migration decision. In fact, the evidence 

shows that part of the income earned abroad is repatriated in the home economy and that the 

decision to remit is driven by different motives. See Rapoport and Docquier (2004) for a detailed 

survey on the motives to remit. 

9See the previous section for the definition of repatriated income earned abroad. 
laThe matching function is a technical device that captures the frictions of the economy. It is 

possible to derive it from particular specifications of the meeting process. 
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search costs c, and job creation takes place when the complementary partners meet 

and agree to a way to share the rents. Let Fm be the present-discounted value 

of expected profit from a job filled by a worker from a remittance recipient family. 

Similarly define Fnm as the asset value of a job filled by a worker from a 'non-migrant' 

family. Let V be the asset value for the vacant firm. Introducing capital into the 

model, we follow Pissarides (2000) and let k be the capital stock per efficiency unit of 

labour. Then, given the wage bargaining process specified below, the value function 

for each job type is given by: 

r Fi = pf(k) - pk(r + 6) - Wi + /\(V - Fi); Z = m, nm (3.1) 

where f (k) is the output produced by a firm, which uses k capital and a worker, 

w m is the wage for a worker from a 'migrant family', w nrn is is the wage for a worker 

from a 'non-migrant family', /\ is the exogenous destruction rate of jobs and p is a 

productivity parameter. The capital is lent at the market interest rate r, which is 

the discount rate used to calculate asset values, and it is subject to the depreciation 

rate 6. 

vVhen the vacancy is open but the job is not filled, the firm does not hire capital 

and its asset value in the steady-state, V, satisfies the following Bellman equation: 

rV = -c + q (e) [P - v] (3.2) 

where c represents the recruitment cost and P is the average value of a filled vacancy. 

The expected value of a filled job depends on the proportion of 'migrants' and 'non­

migrants' in the population: 

(3.3) 

where 0: represents the proportion of 'migrants' in the economy. If the firm has 

free access to financial markets offering finance at the interest rate r, then the 

maximization of F W.r.t k gives the standard result: 

j'(k)=r+6 
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Let 2 denote the domestic support for the unemployed and z denote income from 

remittances. Then zm = (2 + z) and znm = 2 are the unemployment incomes for 

the worker in a migrant and non-migrant family respectively. The remaining value 

functions which summarize unemployed and employed workers' asset values are then 

respectively 

rUi zi+Bq(B) [Ei UiJ 

rEi = Wi + zi (1 - ti) + A [U i 
- EiJ 

(3.5) 

(3.6) 

for a worker in a family of type i = m, nm, where t i IS the taxation ratell
. 

(3.5) says that the asset value of unemployed worker of type i depends on the 

unemployment income and the probability of finding a job, Bq (B). (3.6) says that 

the asset value of employed worker of type i depends on the employment income, 

remittances and the exogenous probability of losing a job, A. 

As in Ortega (2000), we assume that firms are not able to discriminate ex ante 

between an unemployed migrant and non-migrant since only information concerning 

llTaxation is zero up to a threshold income and, for simplicity, we assume that unemployment 

income, non-recipient wages and recipient wages without remittances are below this threshold 

value. For this reason, only income exceeding w + z will be taxed. In our case, only remittances 

of employed will be taxed at a rate t > O. We believe that a progressive taxation system is a quite 

reasonable assumption and we can also assume that wages are taxed as well, but this will not affect 

our results. What is relevant for our result is that remittances of employed workers are taxed at a 

higher rate than remittances of unemployed and this is quite reasonable under two assumptions: 

progressive taxation system and formal (legal) remittances. We can also obtain the same result 

by assuming that unemployed receive more remittances than employed. This is quite realistic if 

we have in mind one of the main roles of remittances. In particular, if remittances represent a 

form of support for those left behind, they should increase when the income of stayers decreases. 

Finally, the results obtained in the model with risk-neutral individuals are also similar to the ones 

obtained in case of risk-averse workers and no taxation. \Ve will present this extension in the 

appendix B.4. The role of taxation in our model is dual. First, it affects the outside option of 

unemployed. Second, it allows us to model the decrease of credit constraints without introducing 

financial intermediation. Compared to the analysis with risk-averse workers, it allows us to obtain 

a simple analytical solution for wages of recipients and non-recipients workers and for the search 

income and the investment effect. 
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the average characteristics of workers is available when the vacancy is opened. 12 This 

implies that firms will open the same vacancy for the non-recipient and recipient 

unemployed. In the home economy, households will bargain over two different wages 

and the wage for workers with migrants in the family will be higher than that of 

workers in non-migrant families since they have a higher 'threat point'. 

In equilibrium all firms enter the market until the asset value from a vacant job, 

V, is zero. By manipulating the two Bellman equations for the firms and the zero 

profit assumptions, we can determine the job creation curve JC: 

_ . (A + r)pc . 
p[J(k) - (r + o)k]- w~ - q(e) = 0; 7, = nm,m (3.7) 

Aggregating over i = nm, m, (3.7) applies to the average wage w = awm+(l-a)wnm 

as well. Since q'(e) < 0, the JC curve (3.7) is downward sloping in (w, e) space as 

in figure D.7. 

During the bargaining stage, the partners agree on a way to share the rents. 

Wages are determined as the solution to a Nash bargaining problem. Given that 

the firm surplus is equal to Fi - V and the worker surplus is Ei - Ui , the wage is 

contracted by following the maximization problem: 

i [Ei UiJ fJ [Fi W = argmax i = nm,m (3.8) 

where 0 ::; (3 ::; 1 is the bargaining power of workers. By solving the maximization 

pro blem, we obtain: 

i i [ r + A ] [ eq (e) + r + ). ] 
w = (1 - (3) s r + A + (3eq (e) + (3y r + A + (3eq (e) 't=nm,m (3.9) 

where sm = Z + it, snm = Z 13. The pre-tax income of the remittance recipi­

ent,whilst searching is z + i and the pre-tax income whilst employed is w + i. vVe 

assume a progressive taxation system; taxation is zero up to a threshold income and 

we also assume that unemployment income with remittances and employment in­

come without remittances are smaller than this threshold value. Given this taxation 

12 Alternatively, we can assume that firms cannot open different vacancies for recipients and non 

recipients. 

13Please refer to appendix B.1 for the derivation. 
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regime, this implies that, when employed, the recipient sees his remittances taxed 

at a rate t . With these assumptions, the effect of the migration fund is simply to 

raise the search income of recipient to sm = 2 + it. 
Similarly, by using (3.3), we can obtain the wage of recipient (non-recipient) 

worker in function of the wage of non-recipient (recipient) worker. In particular, we 

have 

13 [ y - w
m

] 13) 2 +!3y + -1 --c/ c - exq (B) -=--r-+-A- (3.10) 

and 

(3.11) 

The terms in the square bracquets show the cost saving which firms make on 

average over having vacancy filled or having it unfilled. As clarified in Bridgen­

Thomas (2003) in a matching model oflow and high search costs individuals, the gain 

of the match syntesized in the wage equation takes into account the possibility that 

the firm can recruit a worker of different type. For example, in the wage equation of 

the recipient worker we need to substract the capitalized value of matching with a 

non recipient. Firms bear a positive search cost by keeping the job unfilled and they 

are not sure if the next candidate will be a worker of different type. For this reason 

they also accept a worker with a higher outside option. At the same time, the wage 

for the recipient is affected by the proportion of non recipients in the economy since 

this will increase the probability for the firm to meet a non recipient worker. 

The average wage w in the source economy is then 

w=(l-!3)z+!3p(j(k) (r+5))k+Bc) (3.12) 

where z = ex (2 + it) + (1 ex) i. (3.12) is the average wage curve (We) and it 

is upward sloping in (w, B) space, as in figure D. 7 14. From now on "ve look at 

the impact of remittances on job creation and unemployment. For this reason, as 

clarified before, we subsitute the average wage in the job creation relation. 

14For a derivation refer to the appendix B.l. 
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Substituting the \lVC curve (3.12) into the JC curve (3.7) we arrive at 

( 
(r + A)) 

pc /38+ q(8) (1 - fJ)(y(k) - z) (3.13) 

where y(k) = p[J(k) - (r + c5)k] is the value of output net of capital costs. (3.13) 

gives the equilibrium value of 8 given capital stock k. 

To complete the matching model with capital, the evolution of unemployment is 

given by 

U = A (1 - 'Ll) - 8q (8) u (3.14) 

In the steady state U = 0 and we arrive at the Beveridge Curve (BC): 

A 
u = ----:-...-:-

A+8q(8) 
(3.15) 

Four equations (3.4), (3.12), (3.13) and (3.15) give steady-state values for k, W, 

8 and u. The wage rate for migrants and non-migrants is obtained from (3.9). The 

definition 8 ~ (the 'labour market tightness' parameter) gives the vacancy rate 

and completes the description of the steady-state equilibrium. 

3.3.2 Credit Market Imperfections 

\lVithout some constraint on the ability to raise finance for investment, remittances 

can affect the unemployment income, but they would have no effect on the capital 

stock. Firms would choose the optimal level of capital stock (per efficiency unit 

of labour) at k = k* given by (3.4). However, as discussed in the introduction, 

the lack of formal channels to obtain credit that characterizes many developing 

and transitional countries can generate financial constraints for firms. 'vVe therefore 

assume that firms cannot raise sufficient finance to pay for their optimal choice of 

capital. "With credit constraints k < k*, remittances now playa dual role. First, 

they relax the constraints and enable the firm to get closer to its optimal capital 

stock. In figure D.7, this causes the \lVC to swivel in an anti-clockwise direction and 

the JC curve shifts out. The net effect is to increase 8 = ~. In figure D.8, in (u, v) 

space, the JC curve swivels in an anti-clockwise direction causing v to rise and u 
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to fall. To see this 'investment effect' algebraically, we differentiate the equilibrium 

condition (3.1.3) with respect to k to obtain 

de 
dk 

(1 - /3) [f'(k) - (r + 6)] > 0 
pc(/3 - (r + )..)q(e)-2q'(e)) 

since q'(e) < 0 and f'(k) > r + 6 when k < k*. 

(3.16) 

The second effect of remittances is to raise the search income (z). The 'search 

income effect' moves in the opposite direction since: 

de 
dz pc(,B 

-(1 - /8) < 0 
(r + )..)q( e)-2q' (e)) 

(3.17) 

Thus in figure D.9 an increase in z determined by an increase in remittances rotates 

the VVC curve in an anti-clockwise direction with the effect of increasing the wage 

and decreasing e. In figure D.10. the JC curve in the unemployment-vacancy space 

swivels in a clockwise direction as the unemployment income increases. The effect 

is a reduction in vacancies and an increase in the unemployment rate. 

Suppose that variables e, k and z refer to a post-migration state with remittances 

and in the pre-migration state without remittances they take values e, k and z. Then 

from the equilibrium relation (3.13), e < e and the investment effect outweighs the 

search income efFect causing the unemployment rate to fall, iff the following condition 

applies: 

y(k) y(k) - f(k) - f(k) - (r + 6)(k - k) > z - z = azt (3.18) 

(3.18) is then the necessary and sufficient condition for remittances from migration 

to cause the unemployment rate to fall. The left-hand-side of (3.18) is the investment 

effect from relaxing credit constraints and allowing the capital stock to rise above its 

constrained pre-migration leveL The right-hand-side is the search income effect from 

providing the unemployed worker in migrant family with a higher outside option in 

the bargaining process. 

The model is completed by relating the income of the average unemployed worker 

in the source country, z, to its earnings and the 'funding gap' (k* - k) which is a 

measure of the degree to which the sending country is credit constrained. We now 
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have an average tax stream in the economy equal to (1 - u) zat. A possible use 

of this tax stream is to provide transfers to firms in the form of tax deductions 

or subsidies so easing their credit constraints. Then in a steady state, per capita 

capital stock rises by (1 - u) zat /,5 = k, say15 until such a point where k k*. The 

complete model with migration novY consists of the job creation curve, the wage 

curve, the Beveridge curve and capital stock given by: 

k k + (1 - u) iatj6 = k + k, if k + k :::; k* 

k* , (3.19) 

The analysis above treats the pre-migration income for the unemployed, (2), as 

independent of the wage rate. However, one might expect i to depend on the wage 

rate through, for example, some indexed unemployment support. If we assume a 

proportional relationship then we rewrite the income of the unemployed as domestic 

support plus remittances; i.e., Z = pw + z with pw + i < wand the replacement 

ratio (0 < P < 1). Then, if we take into account the proportion of migrants and the 

taxation rate, the intersection of the WC and JC curves becomes: 

(l3e (r + ,\) [1 p(l - 113)]) = ( 
pc I + q(e) 1 /3)[(1 - p)y(k) - z] (3.20) 

with (3.18) now becoming: 

(1 - p)[y(k) - y(k)] > zta (3.21) 

The left-hand-side of (3.21) rises as the credit constraint becomes more severe (k-k 

increases) and/or the replacement ratio, p, decreases. The right-hand side rises as 

the proportion of migrants and/or the tax rate, t, increases. vVe can now summarise 

our results as a proposition: 

Proposition 

Remittances have two opposite effects on the unemployment rate: First, 

15Using k = -6k + i where i is investment. 
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they increase the search income and the unemployment rate rises. Sec­

ond, they relax the credit constraint facing firms, raising the capital stock 

towards its optimal level and reducing the unemployment rate. When re­

mittance income is sufficiently high, the optimal capital stock is reached 

and any further increase only has the first search income effect. The con­

dition for the investment effect to dominate is given by (3.21), assuming 

domestic unemployment income is indexed to the wage, and this is more 

likely to hold if the credit constraint is severe and/or domestic unem­

ployment support is low. 

Figures D.1 to D.6 illustrate this proposition and the workings of our model. In 

these simulations we assume the second formulation above, z = pw + cdz, where tax 

receipts from remittances to the employed are set equal to ~pw and we allow the 

parameter ~ to increase from zero (no remittances as in the pre-migration state). vVe 

assumed the credit ceiling to be k = TJk*, where TJ E (0, 1). Thus a low TJ signifies a 

severe credit constraint, whilst TJ close to unity is a modest credit constraint. Details 

of the functional forms employed, the calibration and the parameter values are given 

in Appendix B. 

Figures D.1, D.2 and D.3 give results for a very severe credit constraint, TJ = 0.1. 

Figure D.1 shows the 'capital shortfall', k* - k, falling as ~ increases. For ~ < 1, 

remittances are never sufficient to ease the credit constraint entirely. Figure D.2 

shows the left-hand-side and right-hand-side of (3.21) as ~ increases. According to 

the proposition, the unemployment rate with remittances lies below that without 

remittances if ~ < 0.75. Figure D.3 plots the labour market tightness parameter 

e = ~ and the unemployment rateu, both as proportions. Thus unemployment 

falls until approximately ~ = 0.3, the point at which the difference between the 

left-hand-side and the right-hand-side of (3.21) is maximized. The unemployment 

rate then falls until around ~ = 0.75 when condition (3.21) is no longer satisfied. 

Beyond ~ 0.75, migration with remittances causes unemployment to increase 
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above its pre-migration level. Figures D.4 to D.6 give comparable results for a more 

moderate credit constraint, (71 = 0.5). Figure D.4 shows the 'credit shortfall', falling 

as ~ increases until at around ~ 0.7 and remittances are sufficient to eliminate 

the credit constraint. From figure D.5 we see that (3.21) is never satisfied and from 

figure D.6, migration with remittances causes unemployment to rise monotonically 

from its pre-migration level. 

3.4 Empirical Analysis 

3.4.1 Data 

In order to test the theoretical model of the effect of remittances on the unemploy­

ment rate of the home country, aggregate data have been collected for those countries 

where remittances constitute an important part of the economy. More specifically, 

countries vvere selected if remittances were at least 1 per cent of GDP during the 

sample period, which begins in 1976 and finishes in 2003. Inclusion within the sam­

ple also required an adequate number of observations on unemployment and the 

other covariates to be included in the econometric models. As a result of these re­

strictions we are left with 19 countries. However, given the lack of complete data on 

remittances, unemployment and the other explanatory variables for some countries, 

we have an unbalanced panel16 . 

Before estimating econometric models of unemployment, it is useful to observe 

the importance of remittances to the countries contained in the dataset and the 

extent to which these countries have suffered from unemployment. Table D.2 there­

fore reports some descriptive statistics on remittances and unemployment for the 

countries in the sample. Remittances are most important to Egypt, the Dominican 

Republic, Morocco, Portugal, Sri Lanka and Honduras, where they were equivalent 

to more than 6 per cent of GDP over the sample period. However, there has been a 

general increase in the importance of remittances to developing countries over time. 

16Further details of the dataset can be found in the data appendix. 
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This is illustrated by the average level of remittances as a percentage of GDP rising 

to 4.72 per cent since 2000, compared to an average of 3.78 per cent over the whole 

sample period. Unemployment also varies across the countries in the sample, with 

Jamaica experiencing average unemployment rates in excess of 25 per cent between 

1976 and 1985 and average rates of at least 15 per cent in Barbados, the Dominican 

Republic and Morocco. In contrast, the average unemployment rate was 5per cent 

or less in Mexico and Pakistan17 . 

Given that one of the predictions from the theoretical analysis was that remit­

tances should increase investment levels in credit constrained economies, economet­

ric models which investigate the impact that remittances have on investment are 

also estimated. Therefore, Table D.2 reports the average level of investment for the 

countries in the sample, together with the average levels of remittances given that 

the sample period differs for some countries from the unemployment models as a 

result of data availability18. Gross Capital Formation as a percentage of GDP is 

found to range from an average of 16 per cent in Barbados to almost 30 per cent in 

Nicaragua, although most countries are clustered between 21 and 25 per cent. 

3.4.2 Econometric Model 

Because of the opposing effects that remittances are expected to have on the source 

country's labour market, as shown in previous sections, and the need to control 

for other influences on unemployment, it is necessary to test this relationship by 

estimating an econometric model. 

17Underemployment is also a major issue in many developin6 countries because their labour 

markets tend not to be efficient and they usually have large informal sectors. For an analysis of 

underemployment in Trinidad and Tobago see Gorg and Strobl (2003). However, the underem­

ployment rates they present for the four countries in our sample that feature in their international 

comparison in Table D.2 (Ecuador, Mexico, Paraguay and Turkey) suggest that the problem is 

relatively small in these countries. 

18The investment variable used here is Gross Capital Formation as a percentage of GDP, which 

is very similar to the Gross Domestic Investment variable created by Easterly and Sewadeh (2001) 

since the correlation coefficient between these two measures is in excess of 0.95. 
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Ideally, we would like to look at the effect of remittances on job creation and 

the searching time for individuals. Given data limitations 19, we test the theoretical 

model in a less direct way. The analysis consists of two steps. Firstly, we look at the 

impact of remittance on the unemployment rate. Secondly, we concentrate on the 

impact of remittances on investment. The model predicts ambiguous results in terms 

of unemployment due to the presence of the search income and investment effects. 

At the same time, it clearly predicts a positive impact of overseas remittances on 

investment. The impact should be stronger in economies where credit constraints 

are particularly binding 20. vVe think, the following exercise suggests new variables 

which can affect the unemployment and the investment rates in developing countries. 

The following equation represents the general form of the model to be estimated: 

Uit = x~tf3 + 6Tit + Cit i 1,2 .. n; t = 1, 2 ... T 

where Uit denotes the unemployment rate in country i in period t and Tit the amount 

that country i receives in remittances (as a proportion of GDP) in period t. Xit is 

a vector of regressors that represents other factors that are expected to influence 

the unemployment rate. The parameters and will initially be estimated using fixed 

effects models. However, because of the potential endogenous nature of the ex­

planatory variables, Generalised Method of Moment (G MM) Models will also be 

estimated. 

Data limitations severely constrain the explanatory variables that can be in­

cluded in the econometric models. For example, few if any of the countries have 

information on the types of institutions (e.g. union density, centralisation of wage 

19Similarly, Bartelsman et al. 2005 highlight the difficulty of having comparable firm-level data 

on job creation and job destruction. 
2oNevertheless, we decide to remove results for the highly constrained variable, which was present 

in a previous version of this paper, since the 'World Business Environmental Survey CWBES), from 

which we took the dummy variable for highly constrained countries, was not undertaken in all 

of the countries in our sample and this reduced the number of degree of freedom of our previous 

specification. 
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bargaining, tax wedges, employment protection, duration of benefits and replace­

ment rates) that have been examined by recent studies of OECD unemployment 

(Blanchard and vVolfers, 2000; Nickell and Nunziata, 2002). Given these restric­

tions and the fact that countries in the sample are less developed than those in the 

OECD, more dated studies of OECD unemployment, which focus more on demand 

and supply factors i.e. the influence of economic shocks, as well as studies that 

analyse unemployment in individual developing countries have been used to inform 

which explanatory variables to include. 

Bruno (1986) estimates a reduced form equation for unemployment, which is 

expressed as a function of the real wage gap and aggregate demand factors, namely 

the real money stock and the government fiscal deficit. Contractionary monetary 

or fiscal policies, to reduce inflation, will shift the aggregate demand curve inwards. 

For example, Bruno (1986) argues that a restrictive monetary policy, such as those 

followed by several OECD governments in the early 1980s, should cause unemploy­

ment to rise. He includes two lags for each of the explanatory variables and estimates 

a pooled model in first differences for 8 countries for the period 1962-1982. He finds 

that the lagged first difference of the real money supply has a negative and signifi­

cant effect on unemployment but the difference lagged two periods is not significanc 

(although it is positive). The lagged differences for real wages have a positive and 

significant influence on unemployment, whereas increases in the government deficit 

cause unemployment to fall. 

NIcCullum (1986) also includes aggregate demand factors in his model of unem­

ployment in 14 OECD countries between 1980 and 1984. The variables he uses are 

the percentage change in the narrowly defined money supply deflated by the GNP 

deflator minus the trend growth in the real money supply in the preceding period 

and the cyclically adjusted government budget balance as a percentage of GNP. He 

finds that the fiscal and monetary multipliers have their expected effects and esti­

mates that a 1 per cent increase in real money supply causes a 0.18 per cent increase 

in output a year later. Nickell et al. (2005) also include money supply shocks in 
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their model of unemployment in 20 OECD countries between 1961 and 1995. 

Marquez and Pages (1997) estimate the effect of trade liberalisation on unem­

ployment using a panel of 18 Latin American and Caribbean countries which have at 

least 15 observations with complete information. Trade liberalisation is captured by 

four variables: openness, tariffs, the black market premium and a trade reform index. 

Of these, they only find that the trade reform policies exert a significant influence 

and its effect is to increase unemployment but they also suggest that movements 

in and out of employment dominate the unemployment effects of the reduction in 

protection. McCallum (1986) also multiplies each of the explanatory variables in his 

model by the ratio of imports of goods and services to GNP for each country minus 

the mean value for all countries to indicate how much the estimated parameters are 

influenced by openness. 

3.4.3 Results for Unemployment 

Table D.3 presents estimates of the determinants of unemployment in developing 

countries. Two specifications of each model are estimated. The first specification 

captures the influence of openness, monetary and fiscal polices, as well as remittances 

and lagged unemployment, the latter is included in each of the models estimated by 

Nickell et al. (2005) 21. A second specification includes more dynamics, in particular 

it adds the lagged values of the other explanatory variables. 

However, given that it could be argued that the lagged dependent variable and 

the other explanatory variables are endogenous, implying that the fixed effects es­

timates may be inconsistent, GMM models of unemployment are also estimated 

for each of the specifications. These models are estimated in first-differences and 

in the absence of second-order serial correlation in the residuals, values of the en-

21 Ideally we would also like to include some measure of wages, as Bruno (1986) does. However, 

wage data are not readily available for many developing economies, which means that it is not 

possible to control for wages. A Regression Error Specification Test (RESET) on this specification 

using a pooled model produced a F-statistic of 0.14, with an associated p-value of 0.87, which 

implies the null hypothesis that the model is correctly specified could not be rejected. 
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dogenous variables lagged two or more periods are valid instruments (Arellano and 

Bond, 1991). Thus the set of instruments consists of the second and third lag of all 

explanatory variables. 

The coefficients attached to the remittances variables are negative and insignif­

icant in both of the specifications. When the lag of remittances is included, the 

coefficient attached to the level of remittances is reduced but the coefficient on the 

lag becomes positive in the GIVIM model, although it remains insignificant. The 

coefficient attached to the lagged unemployment term is positive and also highly 

significant, even after it has been instrumented. These coefficient attached to the 

lagged dependent variable is in excess of 0.7 in the fixed effects models, which is of 

similar magnitude to the Generalised Least Squares estimates obtained by Nickell 

et al. (2005) for OECD countries. In the each of the specifications, the coefficient 

attached to the money supply variable is positive, which is contrary to expecta­

tions and to the findings of Bruno (1986), but it is not significantly different from 

zero. The coefficients on the other explanatory variables also tend not to reach the 

commonly used levels of significance, although more open economies display a sig­

nificantly lower unemployment rate in the first specification using the fixed effects 

estimator. 

3.4.4 Results for Investment 

To further examine the effect that remittances have on relaxing credit constraints, 

Table D.4 reports panel data estimates for the determinants of Gross Capital For­

mation as a percentage of GDP. Knack and Keefer (1997) use a similar dependent 

variable to examine the effect that social capital has on economic performance in 

29 countries. Three specifications are estimated, the first of which includes remit­

tances and the other control variables, the real interest rate and aid, in levels. The 

former variable is included as it broadly represents the real costs of new borrow­

ing to a firm. In the second specification, the lagged dependent variable is added. 

The lagged values of the other explanatory variables are then added to the final 
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specification. 

In specification 1, the effect of the current level of remittances on investment 

is particularly strong, which appears to provide strong support for the hypothesis 

that remittances ease credit constraints in developing countries. However, adding 

the lagged dependent variable, which exerts a powerful influence reduces the im­

pact of remittances suggesting some correlation between these variables, although 

remittances still have a significant influence at around the 1 per cent level. The fit 

of the model also increases quite considerably after the lagged dependent variable 

is added22
. Estimating the model by GMM rather than by fixed effects further re­

duces the impact of remittances and the coefficient attached to this variable becomes 

insignificant. Adding the dynamic effects produces a positive and significant coef­

ficient on the level of remittances but a negative impact for the lag of remittances, 

which is also significant at the 5 per cent level in the G MM model. Higher interest 

rates reduce investment levels but this effect is not significant. Similarly, there is no 

clear relationship between aid and investment. 

3.5 ConcI usions 

Given that the remittances that accrue from international migration are becoming 

an ever increasing and important aspect of the global economy, it is important to 

examine the impact of such flows. In this paper, the focus has been placed on the 

effect that remittances have on the source economy, in particular what impact they 

have on unemployment. It is argued that remittances can have two opposing effects 

on unemployment in the labour exporting country. Firstly, unemployment could 

be raised if remittances are seen by their recipients as providing some sort of wel­

fare payment. Secondly, remittances could reduce credit constraints in developing 

economies and hence encourage firms to increase their investment levels. The over-

Z2 A RESET on this specification using a pooled model produced a F -statistic of 0.73, with an 

associated p-value of 0.48, which implies the null hypothesis that the model is correctly specified 

could not be rejected. 
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all effect on unemployment will depend on which of these effects dominates. The 

relationship between remittances and unemployment was tested using data from a 

panel of developing economies. It was found that remittances have negative but in­

significant effect on unemployment, thus suggesting that the investment and search 

income effects of remittances have partially offsetting influences. The effect of remit­

tances on investment was also tested econometrically and the results indicate that 

there is a stronger relationship between investment and remittances. In particular, 

an increase in remittances causes a positive and significant rise in a country's in­

vestment levels in the fixed effects models, although the effect is not as strong after 

controlling for endogeneity 23. 

The analysis in this paper has been conducted at an aggregate level, both in terms 

of the theory and empirics. This has a number of advantages such as providing 

an overall perspective on the effects of remittances. However, to gain a better 

understanding of the links between remittances, the decision to work and investment, 

it is necessary to examine these relationships at a more disaggregated level. For 

example, performing the theoretical analysis at the household level and examining 

micro data would provide further insights into these important issues, which could 

be used to inform on the likely impact of particular development policies. 

23 Overall, we find that our evidence is, in part, consistent with the theoretical predictions of 

our model. In particular, we find that the effects of remittances on unemployment is insignificant 

confirming the ambiguity due to the net effect on the unemployment rate of job creation and 

longer searching periods for unemployed. The results for the impact of remittances on investment 

sm;gests that the endogeneity problem is an important issue that affects most of the empirical 

work on remittances and migration. 
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Chapter 4 

High Skilled Migration, 

Remittances and Labour Market 

4.1 Introduction 

It is a common view that the Enlargement of the European Union will affect the 

location decision of individuals. The prospect of increased labour mobility across 

the EU has led to a renewed interest in the welfare effects of migration. In gen­

eral, it is possible to argue that migration, and the related welfare considerations, 

have more than one face. First, the flow of people from poor to prosperous areas 

affects the utility of natives. Second, it increases the economic opportunities for 

migrants. Third, geographical labour mobility has an impact on those people who 

stay. Once we recognize that migration has an impact on the economic conditions 

of natives, migrants and stayers, it is important to understand the determinants of 

the phenomenon itself. Individuals move and look for better opportunities. This 

is the main motivation for mobility. At the same time, emigrant workers care of 

those left behind. Remittances are an important part of GNP ill many less de­

veloped countries and its importance is also recognized for the case of transitional 

economies. Altruism is at the heart of remittance behaviour and, as emphasized 

in Rapoport and Docquier (2004), "remittances impinge on households' decision 
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m terms of labour supply, investment, education, migration, occupational choice, 

fertility, .. with potentially important aggregate effects ". 

The aim of this paper is to explore the effects of migration opportunities and 

remittances in a small less developed economy, where migration choice is endoge­

nous and migrants have an altruistic inclination to remit. As unemployment in less 

developed economies is often described by a 2-digit number, we model migration 

and remittances in a model with imperfections in the labour market. \Ve propose 

a theoretical framework to assess the welfare effects of the remaining residents by 

linking together unemployment in the source economy, migration of heterogeneous 

workers and remittances. The model offers insights of the determinants and effects 

of free movements on the development of the home economy. In this work, we focus 

on the effects of migration opportunities on the employment condition of the small, 

less developed economy and we show that migration of high skilled have ambiguous 

effects on the development of the home economy. 

In general, the reasons for workers mobility can be synthesized into pull and push 

factors that promote and limit the choice of individuals to locate in a more developed 

region. \Ve concentrate on the economic aspect of the phenomenon: people look for 

better earnings prospects. The equilibrium is reached when benefits equal costs of 

migration. 

The basic idea of this vvork is that migration is a family decision and repatriated 

savings can have an important role in the development process of the source coun­

try. Firms in developing and transition countries are likely to identify financing as a 

serious constraint for their bhsiness (Batra et al. 2002). Indeed, the productive use 

of the transfers between migrants and stayers can have a role in contrasting imper­

fections in capital and labour markets of the less developed economy (Drinkwater 

et al., 2003). As clarified in Chami et al. (2003) "It is highly desirable to link the 

causes of remittances to particular effects .. ". In fact, the analysis of the effects of 

remittances on the development of the source country requires a clear understand­

ing of the location decision of households. \Ve build upon Drinkwater et al. (2003) 
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(chapter 3 of this thesis) by making international migration endogenous and once 

abroad we assume that altruism is the main cause of remittances behaviour. 

This chapter is organised in the following way. Section 4.2 compares the present 

work with related previous literature. Section 4.3 outlines the model, and section 

4.4 synthesizes the main results of the work. 

4.2 Related Literature 

A fragmented literature documents the determinants of migration flows. The semi­

nal work by Harris-Todaro (1970), and related studies, treats migration (rural-urban 

migration in the specific case) as an economic cost/benefit analysis. Individuals 

migrate until the expected incomes are equalized. Migration is understood as an 

incentive to equalize the unequal spatial distribution in earnings. The potential 

migrant faces incentives to leave the family behind and look for more profitable 

opportunities abroad. In common with the standard neoclassical view, migration 

is conceived as an individual cost/benefit analysis and remittances do not play any 

relevant role. Similarly, the New Economics of Labour Migration (Bloom and Stark, 

1985) explains labour mobility in terms of a cost/benefit analyisis, this time at the 

household level. vVithin this approach, the migration decision is taken for the inter­

est of the family and the utility of the family, together with repatriated savings, are 

at the centre of the migration process. ~1igration thereby acquires new dimensions; 

it can be seen as a way to overcome imperfections in the capital and labour markets 

of the home economy, but also as a possible disincentive for labour participation. 

An emerging literature on migration choice explains geographical mobility of 

the workforce taking into account migrants networks and herd effects (i.e. Gang 

et al., 2002)1 while Chen et al. (2003) proposes a new dimension to the theory 

of migration. Motivated by the recent dependent-oriented migration flows from 

Hong Kong and Taiwan, the authors develop a general model of migration under 

IThese extra effects are not part of the model presented in the following section. However, the 

possibility to include them would enrich the analysis. 
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uncertainty. Compared to the New Economics of Labour Migration, their theoretical 

framework provides a coherent explanation of both breadwinner-oriented migration 

and dependent-oriented migration. The final decision is a function of expected 

incomes, country risks and market correlations. 

Although interesting, these new developments in migration theory are not part 

of this model. In fact, we keep the main structure of the migration process given 

by the New Economics of Labour Migration and we model migration as a way to 

improve the economic conditions of the family 2. 

Remittances and migration are often treated in an unified way, but sometimes 

this is not the case. Migrants have different reasons to remit. Durand et al. (1996) 

show that remittance behaviour is in part explained by unobserved (i.e cultural) 

characteristics. Keeping this in mind, we borrow the family decision approach and 

assume that, when abroad, individuals repatriate a given amount of savings which 

is often determined by the social and the cultural characteristics of the migrants 3. 

As clarified in Chami et al. (2003), it is important to show how remittances (non 

market transfers) interact with market activity. The family members that stay in 

the home country participate in the local labour market and, although each recipient 

is a price taker, remittances have an effect on the final outcome. Then, the immi­

grant decision to migrate depends on the realization of wages and unemployment 

confirming the altruistic nature of the transfer. 

This work strongly builds upon Drinkwater et al. (2003), namely chapter 3 of 

this thesis, and Ortega (2000). As in Ortega (2000), we model migration decision in a 

labour matching economy even if we limit the analysis to a static framework, but we 

focus on the effects of migration in the source economy 4 and we model migration as a 

family decision. 'vVe also study workers mobility in a richer framework which includes 

congestion costs on one side and remittances effect on the other. Drinhvater el al. 

2Please refer to section 4.2.1 for a more detailed analysis of migration forces. 

3Please refer to Rapoport and Docquier (2004) for a detailed analysis of the motivations to 

remit. 

40rtega (~OOO) looks at the impact of migration on the labour market of the host economy. 
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(2003), in a model with exogenous migration, investigates the effect of remittance 

on the labour market of the source economy. VVe extend the model by endogenizing 

individuals decision to migrate. 

This work is also close to Epifani and Gancia (2002) where migration and unem­

ployment are explained through a core-periphery model with frictions in the labour 

market. In common with this paper, we introduce imperfections in the job market 

in a model of migration but, we limit the analysis to a static, one sector, framework 

and we model migration as a family decision process. McCormick-Wahba (2000) 

also model a general equilibrium economy with endogenous migration. We can con­

sider their model complementary to our work. They introduce remittances in a 

two-sectors economy with unemployment. The presence of a general equilibrium 

framework allows the authors to draw some conclusions in terms of the effect of 

migration on the exchange rate of the small country and of the way resources are 

allocated. On the other hand, we introduce frictions and credit constraints in the 

labour market and focus the attention on the effects of remittances to the unem­

ployment rate of the labour exporting country. 

Traditionally, labour economists have used the infinite-living agents version of 

the matching approach, within the search theory literature, to explore the effects of 

"frictions" on the labour market (Pissarides, 2000). Other lines of research address 

the analysis of labour market with frictions. VVe refer to a variety of models where 

the static approach to the matching theory has emerged. Under this assumption, the 

aggregated number of searchers is equal to the number of workers in the economy 

and the number of participants on both sides of the market directly affects the 

probability of matching for both firms and workers. Snower (1996) concentrates 

on the education decision of workers while firms may generate bad or good jobs. 

Monfort and Ottaviano (2002) extend Snower's analysis adding a spacial dimension 

to the education decision of workers, while Sato (2000) constructs a two-sector model 

to investigate the links between migration and optimal policies. We also model the 

presence of frictions in the home labour market, within a static matching framework. 
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Dealing with a static analysis help us to concentrate on the links between migration, 

remittances and unemployment in the labour exporting country. 

4.2.1 Models with Endogenous Migration 

In this section we would like to highlight various approaches used by the literature 

on migration to model the location decision of individuals and households. vVe refer 

to some of the papers mentioned above and then compare them with ours. In the 

literature on migration, there are various approaches that endogenize the location 

choice of individuals. Individuals migrate until the expected incomes at home and 

abroad are equalized. The standard theory of rural-urban migration (Harris-Todaro, 

1970) and related studies, assume that city wages are set institutionally and for this 

reason above their competitive value. This imperfection creates unemployment, and 

urban unemployment rate acts as an equilibrating force on migration. In general, 

this series of studies which view migration as an investment, incorporate a basic 

mechanism which decreases wages abroad and/or improves economic perspectives 

at home when migration increases. McCormick and vVahba (2000) combine this 

approach \vithin a general equilibrium framework characterized by two sectors and 

an exogenous pcoportion of skilled and unskilled workers. An increase in skilled 

migration has a positive impact on the probability, for highly skilled, of finding a 

formal job at home. This is the case since high skilled workers compete for a limited 

number of formal jobs and migration releases some job opportunities. At the same 

time, remittances have an impact on the price of non-traded goods (terms of trade). 

In general we can distinguish two equivalent approaches that act as equilibrating 

forces in models with endogenous migration. It is possible to assume some kind of 

agents heterogeneity and/or assume the presence of congestion costs in the receiv­

ing economy. For example, Docquier and Rapaport (2004) present a stylized word 

populated by two-period lived individuals which compare their utility under two in­

vestment choices: education and migration. Migration is costly and only individuals 

with high ability have an interest in investing in migration (and education). This 
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basic idea can be extended in different ways. For example, the authors introduce 

liquidity constraints and uncertainty which modifies the costs and benefits of mi­

gration. The impact of this extensions is to affect the marginal ability, namely the 

proportion of individuals that migrate. 

A different strand of the literature endogenizes migration within a search-matching 

framework. In Ortega (2000), workers migrate to a country with better structural 

characteristics in the labour market. In presence of those structural differences 

all the unemployed decide to move and exploit better employment opportunities 

abroad. In search matching models, migration does not normally have any impact 

on the labour market conditions of the home economy since the number of jobs 

created, and wages, are not affected.s At the same time, Ortega (2000) shows that 

the probability of finding a job abroad increases with migration because migrants 

create a boost in the labour demand abroad. Monfort and Ottaviano (2002) and 

Epifani and Gancia (2004) combine migration and frictions in the labour market 

within a core-periphery framework. Migration is not the result of structural and 

technological differences between regions, but derives from transportation costs and 

plant-level increasing returns (Fujita, Krugman and Venables, 1999). For example, 

Monfort and Ottaviano (2002) model labour market frictions where the search effi­

cacy of workers and firms depends on their respective locations. On the one hand, 

agents are attracted to a particular region because of higher returns to training 

(higher probabibility to find a good job) and firms are attracted because the region 

offers higher probability to fill a vacancy. This creates two reinforcing local exter­

nalities (centripetal force).On the other hand, congestion costs due to competitive 

pressure reduces the expected returns from posting a vacancy so that migration, and 

agglomeration in this case, stops at some point. In Sato (2002), as in many studies 

on this area, migration occurs so as to equate the expected indirect utility between 

sectors. 'Wage disparity between rural and urban areas derive from frictions in the 

labour market and migration to the urban area is, in a certain sense, very similar 

5This is due to the assumption of constant returns to scale in the matching technology. 
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to the one explained in the seminal work of Harris and Todaro (1970). 

Our work follows the literature that endogenize migration in search-matching 

models characterized by frictions in the labour market. Frictions create unemploy­

ment in the home economy and the impact of migration and remittances on one side 

and congestion costs on the other act as equilibrating forces. We consider two differ­

ent scenario. In a scenario where firms can invest at their optimal level, migration 

increases the utility of the migrant family, but this improvement is then compen­

sated by increasing congestion costs in the foreign country. In the second scenario, 

firms are initially credit constrained and the remittances effect is ambiguous. From 

this ambiguity derives the possibility of multiple equilibria. In our framework, a 

decrease in the probability of finding a job makes migration more appealing. This 

is the case since households do not take into account the impact of their decision 

on aggregate variables for low skilled (i.e. probability of finding a job and wages 

at home). Compared to Ortega, we also assume that high skilled migration has no 

direct impact on the labour market for low skilled 6. Contrary to Ortega (2000), we 

assume that migration affects the labour market for low skilled through the remit­

tance effect with ambiguous impact on the expected utility of the family. Limits to 

migration derive from congestion costs in the receiving economy. 

4.3 A Model with Migration and Imperfections 

in the Labour Market 

4.3.1 Workers 

vVe study the determinants and the effects of migration and remittances in a model 

with imperfections in the job market. The home labour market is composed by a 

heterogeneous labour force; low skilled workers face frictions in the labour market, 

while high skilled are able to find a job and earn a given wage, WS' vVe assume that 

6For simplicity, we do not model the labour market of high skilled and we assume that they 

can always find a job at home at a given wage 
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migrant workers find a job abroad and receive a wage proportional to their abilities. 

This is equivalent to assuming increasing congestion costs in the receiving economy 

G (m) with g~ 2 O. Alternatively, we can think that high ability workers have low 

migration costs (high ability to adapt to the foreign market). This implies that 

only individuals with high ability migrates and that m gives also the proportion of 

migrants which, by construction, corresponds to high skilled workers. The other 

important assumption which drives the result of the model is the composition of 

each household, which mirrors the composition of the economy. We assume that 

each atomistic family is made up of a low and a high skilled worker. 

vVith these assumptions, the economy consists of a continuum of identical nuclear 

families, each composed by a potential migrant and by a stayer. vVe assume two 

stages. In a first stage, the migration choice takes place and in a second stage 

individuals enter the home or the foreign labour market. Let us assume that y is 

the income of the high skilled worker, while x is the expected income for the low 

skilled. Then, each household has an utility function of the form: 

uF = ey + (1 - e) x ( 4.1) 

where e and 1 - e are the weights for, respectively, the potential migrant (skilled) 

and the stayer (unskilled). 

The utility of the family depends on the expected income of each member which 

is affected by the location decision. Assume the following; taxation is zero up to a 

threshold income, then the government taxes the income derived from remittances at 

a rate t. Since unemployment income with remittances is smaller than this threshold 

value, and also the wage of recipients and non recipients, then only remittances 

received during employment are taxed 7. 

7 As clarified in chapter 3 this is consistent with a progressive taxation system in which t is zero 

up to a threshold value and then become positive. What is relevant for our result is that employed 

are taxed at a higher rate than unemployed. In the appendix C.1 we present the case where taxes 

applied to the overall income. 

70 



As specified elsewhere, we also assume that only high skilled can have an incen­

tive to migrate and if [1 - eq (e)] and eq (e) are the probabilities, respectively, of 

being unemployed and of finding a job 8, the expected incomes for the two members 

of the family are: 

y with migr. = I wo-G(m) -, I 

I y without migr. = I Ws I 

x with migr. = T [1 - eq (e)] + (wm +, (1 - t)) eq (e) 

x without migr. = wnmeq (e) 

The high skilled earns Wo - G (m) when abroad and pay remittances T which 

are taxed by the Government at a rate t. ·When at home, high skilled earn the 

same wage Ws' Similarly, x is the income of the low skilled worker which is affected 

by the migration decision of the skilled member of the family9. VVhen the partner 

migrates, the stayer receives remittances which reinforce his outside option in the 

wage bargaining process. 

Each period a family in the small economy chooses whether to send a member 

abroad or not. The location decision is affected by the employment conditions in the 

two economies (i.e wage differentials and probability of finding a job), the relative 

cost of living and idiosyncratic characteristics, namely the ability to perform abroad. 

VVe assume, for simplicity, that individuals' abilities also determine the ability to 

work abroad such that the two distribution coincide1o . Since we are interested in the 

effects of remittances on home labour market, we assume that, once at home, a high 

8These two probabilities are endogenous and they will be defined in the following section. 

9This assumption can be justified in two different ways. First, migration can be too costly for 

individuals with low ability. Second, we can look at this assumption as a way to study the policy 

implications of the introduction of quota, which limit unskilled migration. 

10 An individual with high ability can easily adjust to a different environment and will also 

perform better abroad. 
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skilled worker produces Ws which is equal for all high skilled while abroad they earn 

a net salary proportional to their abilities. This idea is equivalent to our framework 

characterized by migration costs lower for high ability workers. vVe believe that this 

is a quite reasonable assumption considering that it is often argued that, in LDes , 

there is little reward for individuals endowed with high ability. 

4.3.2 Firms: Production and Wages 

In the labour market for low skilled workers there is a continuum of firms which 

enter the market until the expected return to open a vacancy is equal to zero. The 

technology requires one unit of labour and k units of capital to produce f (k) units 

of good. Each firm bears a cost, C, to open a vacancy. This is the search cost of 

labour recruitment for a low skilled worker. vVhen the vacancy is open, but the job 

is not filled, the firm does not hire capital. The number of job matches is synthesized 

by the following matching functions: 

j = j (u; v) 

where u and v are, respectively, the unemployment and the vacancy rate ll
. Given 

the number of low killed workers, the probability for a worker to find a job is 8q (8) 

and for a firm to find an unemployed is q (8) , with 8 = ~ the tightness ofthe market. 

Low skilled maximize their pay-offs under rational expectations and accept a job 

if the net wage is higher than the outside option. 

Following Ortega (2000), we assume that only information concerning the average 

characteristics of workers is available when the vacancy is opened. This implies that 

firms open the same vacancy for the unemployed with and without remittances. 

Introducing the capital into the model, we follow Pissarides (2000) and let k be the 

capital stock per efficiency unit of labour. 

Firms post vacancies and search for a worker. vVhen searching, the firm bears 

a cost c for labour recruitment. vVhen matched ""'lith a worker, a firm produces 

lIThe matching function is assumed increasing in both arguments and concave. Following Pis­

sarides (2000), we assume it is homogeneous of degree one (constant returns to scale). 
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Y = f (k) where k is the capital used per worker and pays Wi = w m for the recipient 

worker and Wi = w nm for the unemployed that does not receive remittances 12. The 

capital is lent at the market interest rate l' and it is subject to the depreciation rate 

5. VVhen the vacancy is open but the job is not filled, the firm does not hire capital. 

The expected profits for the firm are: 

11 = q (8) [J (k) - (1' + 5) k - we] - C (4.2) 

where we is the average wage in the economy. 

The maximization of profits for the firm w.r.t. k gives the standard result: 

j'(k)=1'+5 (4.3) 

Finally, ,e = mT + (1 - m) d is the expected unemployment income where T is 

the exogenous level of remittances, d corresponds to the domestic support 13 and m 

is the proportion of migrants in the economy. Clearly, the expected unemployment 

income increases when migration, m, is higher. 

In the skilled sector we assume the following technology: one high skilled worker 

earns Ws ;;: woo For simplicity, we do not model frictions in the labour market for 

high skilled and, as specified in previous sections of this paper, we assume that all 

high skilled at home find a job and earn the same salary. 

Credit Constraints 

VVithout some constraint on the ability to raise finance for investment, remittances 

would affect the unemployment income, but they would have no effect on the capital 

stock. Firms would choose the optimal level of capital stock (per efficiency unit of 

labour) at k = k* given by (4.3). 

If capital markets are perfect, variations in the amount of remittances positively 

affect the unemployment rate in the home country since they increase the option 

12In this static framework there is no interest for the firm to wait another period to find a cheaper 

worker. 

13We assume d=O throughout. 
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value for unemployed. In a similar way, the mcrease III remittances determines 

higher wages. 

vVe believe that lack of formal channels to obtain credit characterizes many 

developing and CEEC's countries. This can generate financial constraints on the 

production site. We therefore assume that, for reasons lying outside the model, 

firms in the developing countries cannot raise finance up to their optimal choice of 

capital. With credit constraints k < k*, remittances now playa dual role. First, 

they relax the constraints and enable the firm in the traditional sector to get closer 

to its optimal capital stock. Second, they increase the unemployed income of those 

left behind. The mechanism which discriminate unproductive and productive usage 

of remittances is as the one specified in Drinkwater el al. (2003), but we apply it to 

a static matching with endogenous migration. Extra income to employed workers 

is taxed at a rate t and uniformly distributed by the state to firms with financial 

constraints. The average tax stream in the economy is equal to (1 - u) Tmt. 

4.3.3 Equilibrium 

Labour Market equilibrium for low skilled All firms enter the market until 

the expected value of opening a vacancy is zero, 'if = 0, and the job creation curve 

J C for our economy is: 

(4.4) 

where we is the expected wage in the economy. 

During the bargaining stage, the wage is contracted by following the maximiza­

tion problem: 

(4.5) 

where 0 :S (3 :S 1 is the bargaining power of workers and t i = 0 for the worker that 

does not receive remittances. By solving the maximization problem, we obtain: 

w nm (3[J(k)-(r+5)k] ( 4.6) 
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for the worker who does not receive remittances and 

w m =(l {3)Tt+{3(f(k)-(r+6)k) (4.7) 

for the recipient worker. Finally, the average wage in the economy is: 

( 4.8) 

The job creation curve JC is completed by substituting the average wage curve 

vVC in the job creation condition: 

c 
(1 - ,8) (y - Tmt) = q (e) (4.9) 

where (f (k) - (r + 6) k) 

Labour Market equilibrium for high skilled As far as the labour market 

equilibrium for high skilled is concerned, all high skilled in the home economy find 

a job at the wage WS' 

Migration Skilled workers with high ability may prefer to migrate and remit part 

of their income back home. The skilled worker migrates if the utility of the family 

under migration is greater than the utility of the family without migration: 

(4.10) 

As a consequence, the propensity to migrate declines the higher the share of the 

population (high skilled) which already live abroad. In fact, the income differen­

tial tends to decrease as a consequence of migration. The migration equilibrium 

becomes: 

(wo 
1- e 

T) + -T [eq (e)((l 
e 

{3)t+ (1 t)) + (1 - eq (e))]- G (m) = Ws (4.11) 
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From (4.11) we can already notice that a decrease in the probability of being 

employed increases the expected utility of migration. This is the case since house­

holds do not take into account the impact of their decision on the market activity 

in the home economy (employment probability and wage in our model), while an 

increase in unemployment will have a positive effect on the amount of remittances 

received. For this reason, since {3 and t are, both, less than one, the remittance 

effect, which operates through variations in the unemployment rate, is the main 

effect of our analysis. The way remittances are taxed is fundamental for our results, 

though our model is robust to different taxation systems. In particular, it is possible 

to show that what is important is that employment income (wage plus remittances) 

is taxed at a higher rate than unemployment income and we believe this is a quite 

reasonable assumption 14. 

4.3.4 Summary of the Model 

The model can be summarized by the following relations: 

wnm j3 [j (k) (r + 6) k] 

wm = (1 (3) Tt + {3 (j(k) - (r + 6))k) 

(1 - ,8) (y - Tmt) c 
q(e) 

f'(k)=r+6 

(Wo T) + l~eT [eq (e)((l - (3) t + (1 - t)) + (1 - eq (e))]- G (m) = Ws 

This gives us 5 equations in the unknown: e, w m , w nm , k and m. 

14An example of a different taxation structure is presented in the appendix C.l. Please refer 

also to chapter 3 for further details on the assumption of the taxation structure 
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4.3.5 Analysis of a Special Case 

For simplicity, we follow Ortega (2000) in assuming a Cobb-Douglas matching func-

tion: 

Under this assumption, the probability for a worker to meet a vacancy will be 

eq (e) = e1
-

a and the probability for a vacancy to meet an unemployed q (e) = e-a . 

vVe can now express the labour market tightness in function of the number of 

migrants: 

-cea + (1 - (3) (y (k) - (r + 5) k - Tmt) = 0 

The only solution of this equation is: 

(3) (y (k) - (r + 5) k 
c 

1 

Tmt)) a (4.12) 

Following Drinkwater et al. (2003), if there are credit constraints in the source 

economy, remittances from migrants to their families have two opposing effects in 

the labour market. First they raise the income of the unemployed members back 

home. If we assume that wage income is taxed at a higher rate than income received 

by the unemployed, this will increase the outside option for the unemployed and 

according to standard matching models of unemployment this 'search income' effect 

causes the unemployment rate to rise. Second, they have an effect on investment 

in the source country. Remittances available for investments will relax the credit 

constraints and increase the level of capital stock. According to standard matching 

models of unemployment this causes the unemployment rate to decrease. 

If there are no credit constraints in the economy, e* is a negative function of the 

proportion of migrants. Compared to Ortega (2000), who looks at the impact of 

migration on the receiving country, the impact on e is of opposite sign. 

The intuition is the following: an increase in high skilled migration is seen as 

an increase in unemployment income for stayers which has the standard effect of 
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increasing the outside option for low skilled unemployed. If there are credit con­

straints, the relation between e and m is not obvious. On the one hand, migration 

increases the unemployment outside option (income) for stayers, on the other hand 

it release the credit constraints with positive effects on final output. Moreover, 

when t ° the outside option for the unemployment does not change and, both, 

the 'search income' and the 'investment' effects are zero 15. 

The necessary and sufficient condition for the existence of at least one stable 

migration equilibrium is that: 

max {wo 
1- e 

1+ -Ieq (e) ((1 - {3) t + (1 - t) 
e 

1-e } 1) + -e-I - G (m) > Ws 

( 4.13) 

while there are multiple equilibria if credit constraints are particularly strong and, 

for m = 0, that is G (m) = ° 
1-e 1-e 

Wo - I + --I(eq (e) ((1 - m t + (1 - t) - 1) + --I > Ws 
e e 

(4.14) 

In the absence of credit constraints, the expected income of the 'migrant' family 

is represented by the one-peaked curve in figure D.l1. The stable market equilibrium 

is reached at a point where the marginal high skilled worker is indifferent between 

migrate and stay at home and when there is no incentive to migrate: 

{wo - 1+ 1: e leq (e) ((1 - {3) t + (1 - t) - 1) + 1: e 1- G (m*)} = Ws (4.15) 

increase in the level of migration determines two effects. Firstly, the migra­

tion decision of the extra migrant affects the level of remittances in the economy. 

Secondly, it increases the costs of migration. 

\Ve can consider two different scenarios. In the first scenario firms are able to 

expand production at its optimal level, in the second scenario, instead, there are 

credit constraints and the level of production may not be optimal. In a framework 

without credit constraints, at low levels of migration, remittances determine an 

15As highlight in the previous chapter, and elsevvhere in this chapter, the model is robust to 

various modifications 
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increase in the utility of the migrant family since migration has a positive effect 

on unemployment income16 . At a level of migration that maximized the utility of 

the migrant family, migration costs outweighs the remittance effect which produces 

a decrease in the utility of the migrant family. The stable equilibrium is given at 

the point where UmF unmF , namely when the extra family is indifferent between 

sending or not sending a member abroad. Moreover, for the equilibrium to be stable, 

there is no incentive to migrate. This can be expressed by the following condition: 

8~:F s O. This is shown in figure D.ll. 

To sum up, if there are no credit constraints, the search income effect deter­

mines a decrease in the labour market tightness (increase in the unemployment 

rate) 17. First, the remittances effect dominates and the positive effect on unemploy­

ment increases the unemployment income of the family. Then the congestion costs 

offset the remittances effect and the expected utility of the migrant family starts 

decreasing. 

In the second scenano, firms face credit constraints and remittances for the 

employed, unskilled worker are taxed to finance the market imperfections. Now 

multiple equilibria can arise. vVhen credit constraints are binding, the remittance 

effect and the congestion costs both decrease the utility of the migrant family18 

In the presence of credit constraints two stable equilibria can arise. As shown 

in figure D.12, if credit constraints are particularly strong, the remittances effect 

will be negative (decrease in the unemployment income) and the expected utility 

of the family decreases. In a second stage, the search income effect dominates the 

investment effect and unemployment starts increasing. Now the remittancp effect 

will be positive and the expected utility of the family increases. After a certain 

point, the congestion costs dominate the remittance effect and the expected utility 

16The unemployment income derived from remittances is not taxed by the government. 

17The remittances effect is positive since 0 < f3 < 1 and t < 1 

18This happens because the extra migrant decreases the unemployment income of the stayer 

households. The different way unemployment and employment income from remittances are taxed 

plays an important role in determining the mechanism of the model. 
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starts decreasing again. The two relations meet three times determining equilibria: 

ml, m2 and m3. While we have not introduced the dynamic version of the model, 

the equilibrium m2 is probably unstable. In fact, at a level of migration just above 

m2 the utility of the migrant family increases and this creates an incentive for 

further migration. Following a similar reasoning, equilibria ml and m3 are likely 

to be stable. The stable equilibria are at a point where the expected utility of the 

family with migration meets the utility of the non migrant family with a negative 

slope. The presence of multiple equilibria, when we assume credit constrains, is 

explained by the interactions between the search income, the investment effect and 

their impact on the remittance effect. When the latter dominates, the utility of the 

family is negatively affected by migration since the expected unemployment income 

decreases. 

In a framework with credit constrains it is difficult to draw conclusions in terms 

of welfare. In fact, the implications for a welfare analysis are not directly measurable 

and equilibria cannot be clearly ranked according to Pareto's optimality criterion. 

Credit constrains, wages and unemployment rate move in different directions and 

the magnitude of the effects of these movements depends on the specific values of the 

parameters. On the one hand, equilibrium ml is characterized by credit constrains 

which have been completely released in equilibrium m3. On the other hand, the 

performance of the labour market in the two equilibria is not clear. Equilibrium 

m3 is characterized by a higher average wage due to, both, the release of credit 

constrains and the increase in unemployment income. By moving from ml to m3 , 

the employment rate, as a consequence, can increase or decrease. 

4.4 Conclusions 

Given the important role of remittances in transition and developing countries, it is 

important to analyse international migration and the impact of migration transfers 

in the source country. vVe discuss a joint analysis of the family migration decision and 

use of remittances in a scenario with and without credit constrains and we show that, 
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under certain conditions, credit constrains lead to the existence of a multiplicity of 

equilibria. The most important implications of the multiplicity of equilibria is that 

if, for a shock, the economy moves from equilibrium ml characterized by a low level 

of migration, then, once the shock disappears, the economy may not return to the 

original equilibrium. In this chapter we also show how the migration of high skilled 

worker, (i.e. brain drain in the literature) can actually release credit constrains and 

increase the productivity of the home economy. 
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Chapter 5 

Concluding Remarks 

Labour mobility can have important effects on many economic variables. This is par­

ticularly true in a world characterized by frictions in the trading process. Individuals 

move between different sectors and various geographical areas. These movements 

have a substantial impact on many macroeconomic variables. The acknowledgement 

of these effects has been the main motivation of this work. 

vVe also think it is desirable to link the effects of labour mobility to its main 

determinants. vVe have shown two examples in which we described the decision of 

individuals to move and look for better opportunities. The analysis then concen­

trates on the effects of mobility. In other words, the economic problems we have 

studied include a pre-matching stage in which individuals take decisions concerning 

their mobility in economic environments characterised by training costs and credit 

constraints. 

vVe believe the findings in this thesis support the idea that labour mobility can 

have an impact on the process of development of a country. They can also offer some 

points of discussion to various issues in developed countries. vVe are aware that the 

models presented in this thesis are based on some strong assumptions. In particular, 

the assumption on the taxation structure drives most of our results in chapters 3 

and 4. Nevertheless, we think this assumption offers a useful simplification to obtain 

interesting analytical results. \Ve then show how we can obtain similar results 
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by making different assumptions. Similarly, we find that the adoption of search 

matching models gives us a useful framework to deal with the issues of interest. At 

the same time, it can limit the analysis of other important phenomena. Finally, 

we would like to spend few lines on the empirical approach adopted in chapter 3. 

\lVe first show a numerical example of our theoretical model, by assigning different 

values to our parameters. Then we try to offer empirical evidence which can support 

our theoretical findings. Unfortunately, given to data limitations, we test a model 

in a less direct way. At the same time, the empirical analysis suggests new variables 

which affect the unemployment and the investment rate in developing countries. In 

particular, we look at the net impact of remittances. 

In chapter 2 we have examined the choice of individuals to move to a more 

rewarding, but "risky", sector or give it up and choose a lower, but safer, return. 

This can offer an explanation of the difference in size between formal and informal 

sectors in OEeD and in developing countries. The economic environment can affect 

this decision in different ways. First, technology and institutions have an impact 

on the barriers between traditional and modern sectors. Second, the propensity 

of people to participate in a market activity in the modern sector is affected by 

familiar and sociological factors which are assumed as given in our model. It would 

be interesting to allow for endogenous job destruction as in Garibaldi and Wasmer 

(2001). Alternatively, it would be interesting to extend the setting of the model in a 

geographical framework and introduce spatial aspects in the analysis. For example, 

as suggested in the analysis of Gaspar and Glaeser (1998), we can assume that 

individuals can start individual and joint projects in the city or in the hinterlcmd. 

Of course, cities will have a comparative advantage for the joint projects, given the 

lower cost of face-to-face communication. This extension should be able to offer 

useful insights in terms of inequality between sectors and also in terms of income 

dispersion between city and rural area. 

The analysis on the effects of remittances contained in chapters 3 and 4 could be 

extended in several directions. It is shown to what extent migration and remittances 
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affect the labour market conditions in the sending economy. The results on the 

unemployment rate are ambiguous, given the interaction between search income 

and investment effects. However, the results on wages are always positive. 

In chapter 3 we looked at the effects of remittances in a dynamic labour matching 

model with exogenous migration. VVe then gave some evidence at the aggregated 

level to support our analysis. This work can be extended by examining the relation­

ship between remittances, unemployment and investment at a more disaggregated 

level. From a theoretical point of view it would be interesting to introduce a pre­

stage in which remittance choice is endogenously determined. The extension with 

endogenous migration was introduced in chapter 4. 

Chapter 4 shows the effects of remittances in a model with endogenous migra­

tion. VVe are aware that the model can be extended in many ways. In particular, 

the analysis in this chapter has been conducted by assuming a static matching. 

An obvious extension would be the introduction of dynamic matching to gain fur­

ther insights into the links between remittances and unemployment (e.g. duration 

of unemployment). vVe can also introduce two sectors. For example, as in Mc­

Cormick and VVahba (2001), we can introduce a traditional sector that produces 

non exportable goods and a modern exporting sector. The extension to a general 

equilibrium framework will allow us to obtain interesting results with respect to 

the terms of trade between the small developing country and the rest of the world. 

We would like to produce analytical results. However, we would rely on numerical 

results when an analytical solution is not possible. In appendix C.2, we present a 

sketch for a possible extension of the research in chapters 3 and 4. vVe endogenize 

human capital investment and look at the link between remittances on one side and 

externalities between human and physical capital investments on the other. 

\iVhile we cannot do justice to all the implications of labour mobility, we think 

we have produced some interesting examples on how labour mobility can have an 

impact on the macro economy of developing and developed countries. If governments 

can regulate the mobility in a way that acknowledges the impact on income disper-
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sion, productivity and employment rate, they can offer a long term solution to the 

development process of many countries. 'vVe do not expect to have an answer to this 

question, but we hope that this work has at least conveyed useful insights to the 

debate on labour mobility and some interesting points of discussion. 
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Appendix A 

Derivations for Chapter 2 

A.I Wage bargaining 

(A.l) 

f.o.c. ! ~~T (c) + 1 - f3 T V~fE (c) = 0 (A.2) 
\l;VIT (c) - VUT \l;VIE (c) VUE 

with VUE = 0 in equilibrium. 

VVe can then write: 

Then, from 

V (:=-) _ V; = P (c) rVuT 
MT ~ UT + r s 

(A.3) 

and from 

V () 
TT _y(c)-p(c)-rVUE 

M c - v U - -'-----'-----'------'----'--------=-
E E r+s 

(A.4) 

we can write: 

p (c) rVUT = /8 [y (c) p (c) - rVUE + p (c) - rVuTl (A.S) 

p (c) = (1 - /8) rVUT + f3y (c) (A.6) 
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or 

P (c) = rVUT + P (y (c) rVUT ) (A.7) 

As clarified in Pissarides (2000), we can then easily verify that: 

'Workers receive their reservation wage 

plus a fraction ;B of the surplus created by the job match. 

If we rearrange the terms, equation 2.7 follows. 

A.2 Derivation of the Reservation Wage 

smce 

P (C
R

) = (r + s) b + eq (e) (Pre ~ CR)P (c e
) 

~ eq (e) (Pr c ~ c R) + r + s 
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A.3 Derivation of the Reservation Productivity 

Y(C)-p(C)=O 

Ay + CR - (1 - (3) b - 13 [Ay + CR + eel = 0 

CR (1 - (3) = Ay (1 - ,8) + (1 (3) b + f3ee 

A.4 Wage Setting 

From (2.1) - (2.4) : 

(
1 T 1 T ) p(c)-b and 1 T = y(c)-p(c) 
V MT - VUT r+s+Bq(B) Pr(c~cR) v ME r+s 

It follows: 

p(c)-b 13 (Y(E)-P(C)) 
r + s + eq (e) Pr (c 2: cR) = 1 - 13 r + s 

P (E) = (1 - (3) b + 13 [y + eel 
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Appendix B 

Appendix for Chapter 3 

Bol Derivation of wages for recipient and non-

recipient workers 

From (3.5) 

U'nm unm = r - z 
eq (e) 

then f.o.c. implies 

E nm u nm = j3 [Enm _ u nm + pnm V] 

VVe can then write: 

--,--,-- = j3 + ---runm - z [runm - z y - w
nm ] 

eq (e) eq (e) r + ).. 

and 

(1 _ j3) r~:~e) z = /3 [y; +w:m] 

By simple algebra we .obtain: 

- j3 
Z+ j3 1-

From (3.5) and (3.1) we obtain: 

y_wnm 
(e) ).. r+ 

Enm _ unm = _1_ [wnm runmj 
r + /\ 
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F nm -1/ = _1_ [y _ w nm - rV] 
r+A 

and by substituting into (B.2) we have: 

Then, taking into account (B.5): 

[
- (3 

w nm = (1 - (3) z + 
1-(3 

which simplifies into (3.9). 

(B.7) 

(B.8) 

(B.9) 

The wage equation for recipient workers is similarly derived taking into account 

that: 
- (3 y - w m 

rum = (z + z) + --(3eq (e) A 
1 r+ 

and 

Derivation of average wage is obtained by taking into account that 

F e C 

= q (e) 

and that the f.o.c. are now expressed in terms of average values. 

B.2 Derivation of equations 3.10 and 3.11 

By noting that: 

and 

Y _wnm 
Fnm = __ _ c - q (e) aFm 

(1 - a) q (e) r+A 

c q(e)(l-a)Fnm 

aq (e) 

(B.10) 

(B.ll) 

(B.12) 

(B.13) 

(B.14) 

vve can then obtain equations 3.10 and 3.11 by simple substitutions in the job 

creation condition. 
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B.3 The model with risk-averse workers 

Risk-averse workers value remittances more if unemployed and the introduction of 

these transfers modifies their outside option. Let 2 denote the domestic support 

for the unemployed and z denote income from remittances. Then zm = (2 + z) and 

znm 2 are the unemployment incomes for the worker in a migrant and non-migrant 

family respectively. Similarly, ym = (w m + z) and ynm = w nm . The remaining value 

functions which summarize unemployed and employed workers' asset values are then 

respectively 

(B.15) 

(B.16) 

for a worker in a family of type i = m, nm. (B.15) says that the asset value 

of unemployed worker of type i depends on the unemployment income and the 

probability of finding a job, eq (e). (B.16) says that the asset value of employed 

worker of type i depends on the employment income and the exogenous probability 

of losing a job, A. 

As in Ortega (2000), we assume that firms are not able to discriminate ex ante 

between an unemployed migrant and non-migrant since only information concerning 

the average characteristics of workers is available when the vacancy is opened. This 

implies that firms will open the same vacancy for the non-recipient and recipient 

unemployed. In the home economy, households will bargain over two different wages 

and the wage for workers with migrants in the family will be higher than that of 

workers in non-migrant families since they have a higher 'threat point'. 

In equilibrium all firms enter the market until the asset value from a vacant job, 

V, is zero. By manipulating the two Bellman equations for the firms and the zero 

profit assumptions, we can determine the J'ob creation curve JC: 

C • (A+r)pc 
Plf(k) - (r + 5)k]- w~ - q(e) = 0; i = nm,m (B.17) 
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Aggregating over i = nm, m, (B.17) applies to the average wage w = awm + (1 -

a)wnm as well. 

During the bargaining stage, the partners agree on a way to share the rents. 

"Wages are determined as the solution to a Nash bargaining problem. vVe now con­

centrate on the expected values. Given that the firm surplus is equal to Fe - V and 

the worker surplus is Be Ue, the wage is contracted by following the maximization 

problem: 

(B.18) 

where 0 ~ (3 ~ 1 is the bargaining power of workers. By solving the maximization 

problem, we obtain: 

(w+z) In z + z (1 - (3) (y - w) 
z 

(B.19) 

If we rearrange the free-entry condition 

pyq(e) - (r+A)c 
w = q (e) (B.20) 

we can then write the following equation in function of e : 

(

pyq(e)-(r+A)C + z) (e) (3 
In q(e) (1 - (3) q -z + z C (r + A) - -py-q--:-( ec-:"")-_-;--( r-+--A ):-c-+-z q(O) 

(B.21) 

To complete the matching model with capital, the evolution of unemployment is 

given by 

u=A(l-u)-eq(e)u (B.22) 

In the steady state u = 0 and we arrive at the Beveridge Curve (Be): 

A u= ---_:__ 
A + eq (e) 

(B.23) 

(B.20), (B.21) and (B.23) give steady-state values for e, wand u, where w is the 

average wage in the economy. The definition e = ; (the 'labour market tightness' 

parameter) gives the vacancy rate and completes the description of the steady-state 

equilibrium 1. 

w = argmax [E Ul'D [F - Vjl-,6 
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(Jin (E - U) + (1 - (J) In F 

First order condition: 

By noting that 

and 

we obtain: 

and since 

we can write 

(J ( 1) 1 
E-U w+z r+A+ 

+ 1 - (J ( __ 1_) = 0 
F r+A 

F= -w 
r+A 

In (w + i) - In (z + i) 
E - U = ------,--'----'-

r + A + 8q (8) 

[
w + i] (J In -_- (1- (J)(y - w) = --_ 
z+i W+Z 

c 
y - w = --;-::-:-;-----,-

q (8)(r + A) 

In [~ + =] (1 
Z+Z 

c 
(J)q(8)(r+A) 

(J 

w+i 

The next step requires a substitution of the wage derived from the free entry condition: 

pyq(8)-(r+A)C 
w = q (8) 

We now have a relation which depends only on 8 

( 

pyq(IJ)-. (r+A)C + i) ( ) 8 
In q(IJ) (1 _ (J) q 8 - . 

i + z c (r + A) - -py-q-;(-:-:IJ)--""7(r-+-:-A-:-)C-+-i 
q(e) 

Our model is given by the following relations in the unknowns e, U, k.: 

( 

pyq(9)-(r+A)C + i) (8) 
In q(IJ) (1 - 8) -.,-q-,--:--,-

z + i . c (r + A) 
(J 

pyq(IJ)-(r+A)C , -
q(e) -r z 

f'(k) r+6 
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B.3.1 Credit Market Imperfections 

~Without some constraint on the ability to raise finance for investment, remittances 

can affect the unemployment income, but they would have no effect on the capital 

stock. Firms would choose the optimal level of capital stock (per efficiency unit of 

labour) at k = k* However, as discussed in the introduction, the lack offormal chan­

nels to obtain credit that characterizes many developing and transitional countries 

can generate financial constraints for firms. vVe therefore assume that firms cannot 

raise sufficient finance to pay for their optimal choice of capital. vVith credit con­

straints k < k*, remittances now playa dual role. First, they relax the constraints 

and enable the firm to get closer to its optimal capital stock. To see this 'investment 

effect' algebraically, we differentiate the equilibrium condition (B.21) with respect 

to k to obtain 

dB 
dk 

{[~!i] [-z:zCPY' (k)] - (-f~~~~5)} 
------------~~------~----------------- > 0 
{Az+~ [~B] C + In [~+~] Cq' (B) - (-~) B} 

+z z+z z+z (A+_) 

by noting that the denominator is always negative and the numerator is positive in 

presence of credit constraints. 

The second effect of remittances is to increase the search utility. The 'search 

effect' can move in both directions since: 

dB 
di (A!Z)Cq(B) +In [~:;] Cq'(B) + (A!Z)2 B 

and the numerator can be both positive and negative. In particular, if (3 is small 

enough then the search effect is negative. 2 

2~We now want to show that < 0 and de > 0 
dk -

We totally differentiate equation (B.24) to see these two effects analytically. We first concentrate 

on the search effect and a similar analysis applies to the investment effect: 

8F de 8F 
--=+-- =0 
8e di 8i 
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Suppose that variables e, k and z refer to a post-migration state with remittances 

and in the pre-migration state without remittances they take values B, k and z. 
The model is completed by assuming there is a given proportion of workers 

and entrepreneurs in the economy that receives remittances. Recipient workers 

use remittances to increase their consumption, while entrepreneurs use the income 

streams to ease firm's credit constraints 3. Let us call / the proportion of recipient 

workers and (1 - /) the proportion of entrepreneurs. In a steady state, per capita 

Let us call 

and 

with 

Then: 

That is: 

pyq(e)-(1'+'\)c=A 0 
q (e) > 

q' (e) pyq (e) - q' (e)[q (e) py - pc (,\ + 1')] 
(q (e)) 2 

1 
(1 - (3) c (1' + ,\) = C > 0 

q'(e)<o 

B < 0 

d~ { z + ~ [-}:-B] Cq (e) + In [~ + z] Cq' (e) - (- (3 _ 2}) B+ 
dz A + z z + Z z + Z (A + z) 

de 
di 

(A!Z) Cq (e) + In [;::] Cq' (e) + (A!Z) 2 B 

3For simplicity we assume that all entrepreneurs are recipients 
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capital stock rises by i (1 - ,) /5 = 1;;4 until such a point where k = k*. 

The complete model with migration now consists of (B.20), (B.21) and (B.23) 

and capital stock given by: 

k* , (B.2?) 

vVe can now summarise our results as a proposition: 

Proposition 

Remittances have two opposite effects on the unemployment rate: First, 

given risk-averse workers, they increase the search utility and, for low 

values of j3 the unemployment rate rises. Second, they relax the credit 

constraint facing firms, raising the capital stock towards its optimal level 

and reducing the unemployment rate. When remittance income is suffi­

ciently high, the optimal capital stock is reached and any further increase 

only has the first search effect. 

B.4 Calibration 

The complete model, with remittances is summarised as5 : 

4Using k = -5k + i where i is investment. 
5"We assume 0: = 1 and t = 1. 
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BC 

liVC 

JC 

k* 

A 
U=---

A+eq(e) 
w = (1 f3)z + f3p + ce where 

z=pw+z 

p[J(k) - (r + 5)k] 

j'(k)=r+k 

w _ (r + A) pc = 0 
q( e) 

(B.28) 

(B.29) 

(B.30) 

(B.31) 

(B.32) 

Thus require functional forms and possibly some parameter values for q(e) (from 

m( u, v» and f (k), and values for the following parameters in the model: p, 5, A, c, 

f3, p, ~ and 77. The functional form for the matching function, m( u, v) is 

(B.33) 

and hence 

q(e) m(u, v) = [1 exp( -e)] 
v 

(B.34) 

and for f (k) we choose 

f(k) = pk'Y (B.35) 

thus requiring the calibration of a new parameter, "';' 

B.4.1 Calibration of A. 

We calibrate /\ to data observations of u, v (and hence 61 = ~), denoted by il, v and 

e), respectively. Then from (B.28) we arrive at the calibrated value: 

A = ileq(e) 
1-il 

B.4.2 Calibration of " (3 and c 

(B.36) 

To calibrate these parameters we use data for the composition output between wages, 

capital and the firm's economic rent. First write (B.31) as 

pf(k) 
pc 

w + p(r + 5)k + (r + A) q(e) 
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which decomposes output into the wage plus capital costs plus the firm's rent, this 

last term being (1' + )...)J, where J is the value of an occupied job. Suppose we have 

d th t f h f . d (r+>-)J - RA ata on ese componen s 0 output as s ares 0 output; I.e., ata on pf(k) - , 

w _ WA 

• d p(r+r5)k K say, pf(k) - ,sa}, an pf(k) , say. 

Consider first the calibration of T \lVe calibrate the model assuming no credit 

constraints. Then with our functional form (B.35) k = k* where using (B.32) 

(B.38) 

A f'(k*) Hence we arrive at the familiar result that K = f(k') = "'(. To compute k* in the 

model we require 6 and 1', the latter being assume exogenous. \lVe assume we have 

a microeconometric estimate of 5, the depreciation rate, and for r, the interest rate. 

Next consider the calibration of c. This is obtained from our definition of R as 

q(B)Rf(k*) 
c = (r +)...) (B.39) 

Since everything on the right-hand-side of (B.39) is calculated or observed at this 

point, we therefore have a calibrated value of c. 

Finally we use (B.29) to calibrate (3. Put z pw in the pre-migration state and 

assume we have data p for p. Let y(k) = p(f(k) - (1'+6)) as in the main text of the 

paper. 6
. Then from the definition of vV and (B.29) we obtain the calibrated value 

of (3 as 

(3 = (1 - p)AWpf~k*) 
[Y(k*) + pce - pWpf(k*)] 

(BAD) 

Note that we can choose our units such that in this baseline calibration the produc-

tivity parameter p = 1. 

Table D.1 gives our choice of estimates or observations and the resulting cali­

brated values used for the simulations in the paper. 

6With optimal investment, y(k*) = p(f(k*) - k' l' (k*)) which is the marginal product oflabour. 
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B.5 Data Appendix 

B.5.1 Definitions of variables included in the model and 

data sources 

Dependent variables 

Unemployment rate - Definitions vary slightly by country but typically relate to 

the number of unemployed divided by the economically active population. Main 

source: International Labour Organisation (ILO). These data are used if there are 

any inconsistencies with the other sources, which include the "World Bank's "World 

Development Indicators (WDI), the International Monetary Fund's International 

Financial Statistics (IFS) and Turnham and Erocal (1990). 

Investment - Gross Capital Formation as a percentage of GDP. Source: vVDI. 

Explanatory variables 

Remittances - Total amount of workers' remittances received in country as recorded 

in the Balance of Payment Statistics in current US$ as a percentage of GDP. Source: 

vVDI. 

Money Supply - Money and Quasi Money (M2) as a percentage of GDP. Source: 

Easterly-Sewadeh and vVDI. 

Openness - Total trade as a percentage of GDP. Sources: Easterly-Sewadeh and 

Penn World Tables (PvVT). 

Fiscal Policy - Budget deficit as a percentage of GDP. Source: IFS. 

Real interest rates - ~ominal interest rate minus the inflation rate. Source: vVDI. 

Aid - Aid as a percentage of GNI. Source: vVDI. 
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Appendix C 

Appendix for Chapter 4 

Col Taxation on wages and remittances 

In this section we derive the wage for recipient and non-recipient workers under the 

assumption that both wages and remittances are taxed. 

The wage for non recipient is obtained by the following maximization problem: 

w = argmax [w (1 - t)]fJ [y (k) _ W]l-S (C.1) 

By taking the natural log of the above expression, we obtain: 

j31n[w(1-t)]+(1-j3)ln[y(k) -w] 

and the f.o.c. simplifies to: 

w = /3y (C.2) 

Similarly, the wage for recipient workers is obtained by the following maximiza­

tion problem: 

w - argmax [(w + T) (1 - t) TJfJ [y (k) - wl 1
- fJ (C.3) 

from which we obtain: 

w = j3y + (1 - ,6) T [A 1 (C.4) 
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and the migration condition becomes: 

1 - e [ 
Wo - Ws - T + -e-T eq (e) (1 (C.5) 

As for the case presented in the main text, we obtain that an increase in the level 

of unemployment increases the expected utility of migration. Similar conclusions 

follow. 

C.2 Extension with Human Capital Formation 

In chapter 4, we have assumed exogenous skills and we can probably argue that 

the migration opportunities of high skilled (brain drain) is likely to have a negative 

impact on the human capital stock in the sending economy. Of course, in case of 

firms' credit constraints there will also be a beneficial effect due to the increase in 

physical capital, but this may not be enough to offset the brain drain. In Kugler and 

Lotti (2005)1, we model the effect of migrant remittances on job creation and human 

capital formation, given physical capital and migration prospects. In this section, 

we present a parallel development of the idea that migration affects individuals' 

incentives. vVe show the impact of remittances on, both, human and physical capital 

formation. Our future work will then endogenize migration in presence of both 

physical and human capital decisions (as in chapter 4 of this thesis) and then be in 

a position to offer a contribution to the literature on brain drain (gain). 

Individuals choose their level of education taking into account the positive impact 

of remittances on human capital formation. As in Stark and Wang (2001), we 

adopt the idea that migration can be a substitute for subsidies on education and 

assume that remittances decrease the cost of education. vVe then assume a given 

proportion of remittances that are consumed and invested in education2
. In this 

sense, remittances can be seen as a form of subsidy to education. 

1 Paper available on request. 

2 As clarified in Faini (2005), only empirical analysis can resolve the issue on the amount of 

remittances used for "unproductive" and "productive" purposes. 
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If we assume the following production function: 

Yij (C.6) 

where kj is the physical capital investment of firm j and hi is the human capital 

investment of individual i, the individual maximizes: 

(C.7) 

s.t. c 

where c is consumption, s is the exogenous proportion of remittances invested in 

education, f is the ability of the individuals and q is the endogenous probability of 

finding a job in the domestillabour market. The level of remittances Ii is of course 

zero for non recipient individuals. 

vVe assume there are frictions in the labour market and the probability of finding 

a job is derived as before3 . The difference is that now human capital formation 

induces more job creation leading to even higher human capital supply. Firms invest 

in physical capital once they hire a worker with human capital h. For simplicity we 

limit the analysis to the case where all stayers are recipients4. For this reason, from 

now on, we consider identical firms and individuals. The optimal level of capital is 

obtained by the standard maximization process: 

(C.8) 

Clearly, it depends on human capital formation. 

From the job market conditions we obtain the level of human capital as a function 

of the probability to find a job: 

(C.g) 

3Please refer to chapter 4 of this work. 

4This will not affect our results. It is possible to show a general case by assuming two different 

levels of human capital, but this will not be relevant for the point vve would like to discuss. 
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and since 

(C.10) 

the level of human capital in the source economy is: 

[2(1 a) '1' (kClrt) (2(1 a)-'lf)('1'-(l al) 
[ 

(I-a) (1_a)2] 
(C.11) 

with 

[ = (1 ,B) A and rt = (1 a) Ap (I + ST) 
C 

Finally, the optimal stock of physical capital is a function of remittances: 

k- [(~) r+5 
(I-a) ] (rt) [2(1-"')-'1']('1'-(I-a» (C.12) 

From the above expression we can see that the optimal level of capital stock 

is a function of the level of remittances even in the absence of credit constraints. 

This is the case since the level of investment of the firms depends on the level 

of human capital in the economy which is affected by remittances. In order to 

say something more about the sign of this relationships and the properties of the 

equilibrium, we need to make particular assumptions about our parameters a and 

\If . This goes behind the purpose of this section which aim was to show that if we 

introduce human capital, then t:.i.e analysis of chapters 3 and 4 could offer a valuable 

contribution to the literature on remittances and brain drain. In particular, if we 

assume a positive relationship between remittances and physical capital then the 

condition for remittances to have a positive impact on the labour market of the 

source economy is more relaxed. Opposite results are obtained in case of a negative 

impact of remittances on the optimal level of physical capital. 

To say something more about the possibility of brain drain (gain), we need to be 

able to calculate the average level of human capital in the economy once migration 

opportunities are introduced. vVe will also leave this to future research. 

103 



Appendix D 

Tables and Figures 
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Table D.1: Data and calibrated values 

Data 

Parameter Value 

U 0.10 

v 0.10 

f 0.03 

J 0.1 

P 0.3 

k 0.3 

R 0.05 

I Calibrated Parameters I 
Parameter Value 

A 0.072 

~( 0.3 

c 0.4512 

(3 0.5547 
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Table D.2: Descriptive Statistics for Countries in Dataset 

Unemployment models Investment models 

Sample Period Uit r it Sample Period i it r it 

Barbados 1987-2002 15.8 2.31 1987-2002 16.29 2.31 

Belize 1994-1997 12.5 2.31 1984-2003 24.08 3.73 

Columbia 1976-2003 11.5 1.07 1986-2003 18.61 1.54 

Croatia 1994-2002 13.4 2.67 1994-2003 23.44 2.68 

Dominican Republic 1992-2001 16.4 7.23 1991-2003 22.36 7.55 

Ecuador 1990-2003 9.2 3.41 1990-2003 21.73 3.41 

Egypt 1977-1984, 7.8 8.24 1977-2003 23.85 8.19 

1990-2002 

Greece 1981-1997 7.8 2.28 1976-1990 25.06 2.31 

Honduras 1996-2002 4.7 6.09 1987-2003 28.30 4.10 

Jamaica 1976-1985 25.6 1.88 1976-2003 23.89 5.25 

Mexico 1981-1988, 3.4 1.04 1993-2003 22.36 1.29 

1992-2003 

Morocco 1986-2003 17.9 6.97 1978-2003 23.37 6.76 

Nicaragua 1992-2002 14.4 4.80 1992-2003 29.63 5.29 

Pakistan 1981-2002 5.0 4.72 

Paraguay 1990-2001 7.0 1.33 1990-2003 23.09 1.40 

Peru 1991-2001 7.9 1.04 1991-2000 21.32 1.00 

Portugal 1980-1998 6.7 6.40 

SriLanka 1991-2001 11.5 6.21 1978-2001 24.97 5.51 

Turkey 1983-2001 8.6 2.23 

All Countries 1976-2003 10.3 3.78 1976-2003 23.36 4.37 

Notes: Pakistan and Turkey are excluded from the investment models because of a lack of data on interest rates in these countries) 

whilst there is no information on aid to Portugal. 
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Table D.3: Panel Estimates of Unemployment In Developing Countries 

(1) (2) 

FE GMM FE GMM 

Uit-l 0.724 0.498 0.721 0.484 

(0.059) (0.094) (0.060) (0.092) 

rit -0.n9 -0.0121 -0.102 -0.091 

(0.083) (0.152) (0.075) (0.099) 

rit-l -0.028 0.006 

(0.114) (0.145) 

mit 0.017 0.037 0.032 0.030 

(0.013) (0.029) (0.027) (0.026) 

mit-l -0.012 0.008 

(0.029) (0.025) 

dit -0.050 -0.004 -0.035 -0.040 

(0.052) (0.079) (0.060) (0.083) 

dit - 1 -0.028 0.063 

(0.051) (0.044) 

Oit -0.017 -0.004 -0.010 0.011 

(0.008) (0.024) ((0.014) (0.021) 

Oit-l -0.010 -0.027 

(0.015) (0.017) 

Constant 4.905 -0.019 5.122 -0.019 

(1.127) (0.061) (1.186) (0.066) 

R2 0.921 0.922 

AR(l) [pvalue] 0.027 0.023 

AR(2) [pvalue] 0.456 0.461 

Sargan[pvalue] 0.438 0.497 

NT 260 241 260 241 

Notes: 

1. The explanatory variables in the table are as follows: u denotes the unemployment rate, r remittances as a percentage of GDP, m 

the money supply as a percentage of GDP, d the budget deficit as a percentage of GDP, and 0 is a m.easure of openess. See the data 

appendix for further details of the definitions and SOurces of these variables. 

2. Heteroskedasticity robust standard errors are in parentheses. 

3. One step robust estimates are reported for the GMM models which are estimated in first differences. The instrumental variables 

are the levels of period t-2 and t-3 for lagged unemployment, remittances) money supply, budget deficit and openess. AR(l) and 

(2) are Lagrange i\Jultiplier tests for first and second-order serial correlation. Sargan is a Chi-squared test of the over-identifying 

restrictions. 
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Table D.4: Panel Estimates of Investment in Developing Countries 

(1) (2) (3) 

FE FE GMM FE GMM 

iit-l 0.680 0.651 0.681 0.653 

(0.039) (0.057) (0.038) (0.057) 

rit 0.759 0.189 0.095 0.361 0.368 

(0.148) (0.075) (0.175) (0.148) (0.202) 

rit-l -0.215 -0.438 

(0.156) (0.178) 

nit -0.023 -0.033 -0.034 -0.038 -0.045 

(0.028) (0.026) (0.035) (0.025) (0.035) 

llit-l 0.001 0.006 

(0.019) (0.023) 

ait -0.011 0.022 -0.084 0.052 -0.084 

(0.014) (0.073) (0.137) (0.081) (0.139) 

~t-l -0.076 -0.125 

(0.036) (0.046) 

Constant 14.693 5.078 -0.047 5.160 -0.060 

(0.416) (0.696) (0.070) (0.670) 0.086 

R2 0.475 0.723 0.727 

AR(l) [pvalue] 0.002 0.002 

AR(2) [pvalue] 0.644 0.420 

Sargan[pvalue] 0.179 0.290 

NT 277 261 245 26 245 

Notes: 

1. The explanatory variables in the table are as follows: i denotes gross capital formation as a percentage of GDP) r remittances as 

a percentage of GDP) n the real interest rate, and a aid as a percentage of Gross National Income. 

2. Heteroskedasticity robust standard errors are in parentheses. 

3. One step robust estimates are reported for the GIvIM models which are estimated in first differences. The instrumental variables 

are the levels of period t-2 and t-3 for lagged unemployment) remittances, money supply, budget deficit and openess. AR(l) and 

(2) are Lagrange Multiplier tests for first and second-order serial correlation. Sargan is a Chi-squared test of the over-identifying 

restrictions. 
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Figure D.1: The Effect of Remittances on the 'Capital Shortfall' (k* - k): 

k = O.lk*. 
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Figure D.2: The Effect of Remittances on Condition (3.21): k = O.lk*. 
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Figure D.3: The Effect of Remittances on the Unemployment and Labour 

Market Tightness: k = O.lk*. 
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Figure D.4: The Effect of Remittances on the 'Capital Shortfall' (k* - k): 

k = O.5k*. 
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Figure D.5: The Effect of Remittances on Condition (3.21): k = O.5k*. 
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Figure D.7: The Effect of an Increase of Capital on Labour Market Tight­

ness. 
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Figure D.S: The Effect of an Increase of Capital on Unemployment and 

Vacancy Rate 
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Figure D.9: The Effect of an Increase of Unemployment Benefits on Labour 

Market Tightness. 
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Figure D.lO: The Effect of an Increase of Unemployment Benefits on Un­

employment and Vacancy Rate 
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Figure D.ll: Migration without Credit Constraints 
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Figure D.12: Migration with Credit Constraints 
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